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!RON STATUS OF ADOLESCENT FEMALE ATHLETES: Robert 
} Brown, Susan M. Mcintosh, Vicki R. Seabolt, William 

A. Daniel, .Jr., Univ. of Al .. , Sch. of Med., Dept. of 
Peds., Birmingham, AL. 

A literature review failed to support tl1e suggestion tl1at ado
lescent female athletes routinely should take iron supplements. 
ft1ereforc, female t1igh school track athletes were compared to 
non-athlete controls from tl1c same scl1ools. Medical and nutri
tion history, anthropometrics, hemoglobin (Hgb), hematocrit 
(tlct), mean corpusct1lar volume, transferrin satl1ration, and 
serum fcrritin (Sf) level were obtained. All participants were 
menstruating regularly. Recent or current illness, recent 
transfusion, excessive menstrl1a1 or otl1er bleeding, and current 
medication or iron supplement use were reasons fc>r 
Resl1lts sl1owed that 2 of JJ subjects (6%) and l of 37 controls 
(3/) were anemic (Le., low llgb.). 14 of 33 subjects (40%) and 
9 of 37 controls (30%J had low SF's. There was no difference 
bctwt;cn the two groups on any of these measures hy X2 analysis 
and, for SF, hy use of Wilcoxon's Rank Sums Test. An unexpected 
finding showed significantly more black girls (subjects and con
trols) had low SF's than white !;irls (p=0.005) even though there 
was no in the number who were anemic or in the mean 
llgbs. of tl1c two grot1ps. We conclude tt1at female l1igh school 
athletes arc in no more need of iron supplementation tl1an are 
non-atl1letes. Screc11ing for iron status should be done by using 
SF as well as Hgb. or Hct. We did not address whether low iron 
stores withol1t anemia adversely affect atl1letic performance. 
Black girls may he at greater risk for iron deficiency, tl1ough 
we did not rule out the importance of socioeconomic factors. 

BONE DEMltlER/\LIZATION IN LACTATING ADOLESCrnTS. Gary 
M. Chan, Nonie Ronald, Patricia Slater, Rita Thomas, 

GJasgow), University of Utah School 
Jf Medicine, Department of Pediatrics, Salt Lake City. 

Lactation may cause bone demineralization in animals and hu
nans. To study the effect of lactation on adolescent bone miner
al status, we compared 12 nursing teenagers ( 17. O+O. 2 yrs, M+SE) 
with 11 non-nursing teenagers (16.4+0.3 yrs), 8 nursing adults 
(25.4:.':l.l yrs) and ll nulliparous teen controls (15.9+0.4 yrs). 
At 2 and 16 weeks post partum, serum calcium (Ca), phosphate (P), 
alkaline phosphatase (AP), and 25-0H vitamin D (D) levels were 
drawn. Bone mineral content (BMC) was measured by photon absorp
tiometry on mothers and teen controls. Dietary intake was re
corded on all mothers and controls. At 2 and lG weeks, there 
were no differences in serum Ca, P, AP, D, or BMC among the 4 
groups. HowP.ver, there was a decrease in BMC between 2 and 16 
weeks in the nursing teenagers, 1.049+0.088 vs. 0.877+0.054 gm/cm 
(Wilcoxon Signed Rank, p<0.02). Ther; was no change between 2 
and 16 weeks in BMC in the non-nursing teenagers (0.975+0.076 vs. 
l .05:f"_.07 gm/cm) or nursing adults (0.981-+:_0.07g vs. 1.04+0.06 gm/ 
cm). During the study, there were no differences arna:.: -the 
groups in dietary intakes of calories, proteins, fats," carbohy
drates, or v1tan11n D. However, only 3 of 10 nursing teenagers 
11et recommended dietary allowance (RDA) for Ca or P while G of 
7 nursing adults, 8 of 10 non-nursing teenagers, and 7 of 10 
teen contra ls met RDA for Ca or P ( x2, p· 0. OS). We cone l ude that 
nursing teenagers are at risk for bone demineralization which may 
be due to low dietary Ca or P intakes. 

• 3 
rHE EFFECTS OF TEENAGE PREGNANCY ON NEONATAL BEHAVIOR . 
Cynthia Garcia Coll. (Sponsor William Oh). Brown Univ. 
Women & Infants Hosp., Dept. of Ped., Providence, RI 

This study assessed the impact of adolescent pregnancy on new
i orn behavior in 2 cultural settings. The Brazelton Scale was 
administered during the first 3 days to 148 term newborns born in 
Florida (38 of mothers yrs.) and 155 born in Puerto Rico (42 
of mothers <17 yrs). stepwise Mul tiplc Regression was used to 
analyze the-additive effects of maternal age and obstetric fac
tors on 7 clusters of neonatal behavior. Puerto Rican infants of 
older, married mothers with higher gestation and Pondera! Index 
had higher habituation scores (p< .001). Higher scores for regu
lation of state were found for infants of older mothers, higher 
9Pstation and less obstetric risk (p··.009). Infants of older mo
thers with lower obstetric risk and drug score and higher Ponder
al Index had higher scores on autonomic regulation (p< .02). In 
Florida, infants of older mothers with a lower druq 3core and 
higher Ponderal Index had higher motor scores (p<.03). Higher 
range of state scores were found in infants of older mothers with 
lower drug score and higher gestation (p<.001). Higher regula
tion of state scores were related to older mothers, lower drug 
score and higher apgar scores (p<.02). Infants older mothers 
with lower drug scores, lower obs7".etric risk and Ponderal 
Index had higher autonomic regulation scores (p<.02). These data 
suggest that teenage pregnancy and obstetric factors have an add
itive adverse effect on newborn behavior. Furthermore, teenage 
pregnancy and other high risk factors affect the Brazelton clus
ters differently in the two cultures, suggesting an additional 
roJe of ethnicity on the effects on neonatal behavior. 
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PREDNISONE TREATMENT OF INFECTIOUS MONONUCLEOSIS (IM). 
Marjeanne Collins, Samuel Fager and Gary Fleisher, 
University of Pennsylvania Medical School, Children''; 

Hospital of Philadelphia, Department of Pediatrics, Phila., PA. 
A double blind, placebo (P) controlled study of a 6 day course 

of steroid {S) therapy for IM was undertaken to ascertain (1) the 
clinical response to S and (2) the effect of S on the antibody 
response to Epstein-Barr virus (EBV). College students with IM 
caused by EBV, who did not have tonsillar obstruction, were eval
uated clinically and serologically IIgG and IgM anti-VCA, anti
EA(D/R), anti-EBNAJ at 0,1,2,4,12, and 24 wks. Thus far, 14 pts 
have been followed at least 4 wks (mean 14 wks): 7 on P and 7 on 
S. There was no difference in the resolution of (a) clinical 
symptoms (dysphagia, fatigue, anorexia), (b) physical signs 
(fever, adenopathy, pharyngitis) or (c) days of school missed. 
On the Beck depression test, 0/14 pts were initially depressed, 
but 3/7 S were post steroid. 2/7 S pts had complications: a peri
tonsillar abscess and diabetes mellitus. IgG anti-VCA decreased 
in 3/5 Sand 5/6 P pts. 4/7 Sand 3/6 P pts had anti-EA (D). This 
persisted in 4/7 S pts at 4 wks, 2/4 at 12 wks and 1/5 at 24 wks. 
Only 1/7 P pts had anti-D titers at 4 wks and 0/7 thereafter. 3/7 
S and 2/7 P pts have not yet developed anti-EBNA. Comparing the 
geometric mean titers (Table), the fall of IgG anti-VCA and .CT'ti
EA(D) may be slower in S pts. In these pts, S had no short term 
benefit. Long term clinical outcome, complications of Sand their 
effect on the 0 w s s 4 wks 
response to G-VCA EA(D) G-VCA EA(D) G-VCA EA(D) G-VCA EA(D) 
EBV need fur- s 207 40 320 24 320 16 240 20 
ther study. p 254 25 285 10 201 (10 160 <10 

TESTICULAR VOLUMES OF ADOLESCENTS: William A. Daniel, 
Ronald A. Feinstein, Patricia N. Howard-Peebles, 

Univ. of AL Sehl. of Med., Dept. Peds., B'ham, AL. 
Macro-orchidism is a clinical predictor of the "fragile-X"syn

X-linked disorder of Dental retardation with an identi
fiable structural"fragile"site, fra (X)(q27),on the X-chromosome. 
Testicular volumes were determined at an adolescent clinic on a 
random sample of 348 normal healthy boys 12-18 yrs. of age Jf 
whom 221 were black & 127 were white. Measurements of the greatest 
width & length of each testicle with the subject standing were 
made by one of the investigators using a transparent straight
edged ruler. Volumes were calculated with the formula for an elip
soid,-n-i,•L•w2. Race, wt., ht., age & sex maturity ratings (SMR) 
were recorded for each subject. Least squares analysis showed that 
combined volume of the testes (t.v.) is more correlated 
with pubic hair or genital maturity ratings than with race, age, 
ht. ,wt. ,or any combination thereof; p < .0001 for correlation with 
the SMR for pubic hair or for genitalia. There was no significant 
statistical difference in the mean volumes between the races at 
any SMR. Though the genital rating correlated slightly better than 
the pubic hair rating with the t.v.,the difference was not signif
icant & mean SMR's were used for graphic purposes. Mean combined 
testicular volumes in cm3 with ±one standard deviation were: SMR 
I. 10.05 ± 6.44; SMR II. 13.49 :!: 6.79; SMR III. 29 ± 11.17; SMR 
IV. 40.25 ± 11.53; SMR V. 58.56 ± 17.15. 

A representative sample of adolescent boys in special education 
classes at school were also measured & there was no significant 
statistical difference in t.v. 's when compared with those of nor
mal boys. 

u;o1 CAT lCJNS FOR FLEX !RLE F lhLRUPTIC IN • 6 ADOLESCENTS. Sherahe Fitzpatrick, Bernard Marsh, 
Dennis Stokes (spon. by Felix Heald)Dept of Ped/Otol, 
J0hns Hopkins Hospital, Balto;MD 

Although the availability of the flexible fiberoptic broncho
::co1)e (FFB) has been a major advance in adult pulmonary medicine. 
the role of FFB in ped. & adolescent patients (pts) has remained 
less well defined. Therefore, a 2 yr retrospective study was 
undertaken to determine the indications for FFB in adolescents. 
Twenty-six teenagers (X=l6.7 yrs) underwent 32 FFB procedures in 
either an OR or ICU Topical anesthesia with supplemental 
sedation was given in 54% of cases. A transnasal approach with an 
Olympus 4.9mm scope was utilized in 72% of cases. Rigid broncho
scopy was done concomittantly in 6% of cases. Diagnostic proce·· 
<lures during FFB incllided: transbronchial lt1ng biopsy(9), bron
chial brushings(5), bronchial lavage(2), localized bronchogram(I) 
& binpsy of endobrnnchial lesion(2). Indications for FFB included: 
.•bnormal chest xray [18-atelectasis(5), hilar adenopathy(2), ab
scess{!), mass(!) & other(9)]; evaluating airway in tracheostomy 
pts(5); hoarHeness(2); chronic cough(2); tracheal injury(2); air
way obstruction(!); failed extubation(I) & hemoptysis(I). Pre
sumptive diagnosis (dx) was confirmed in 66% of cases but was 
revised in 18%. In 16% of cases, preop. dx was uncertain but was 

by FFB. Overall, specific dx was made in 91% of cases. 
A lower airway disorder was noted in 88% of pts. while 12% had an 
upper airway abnormality. A minor complication rate of 3%(tran
sient hypo::ia) was observed with no major compli,·ations. This 
study demonstrates the safety & value of FFB in selected teen
agers when performed by skilled cndoscopist in an optimal setting., 
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PREVALENCE OF CHLAMYDIA TRACHOMATIS (CT) IN ADOLESCENT 
FEMALES. John J. Fraser-;-P"fiTllj?J-:- Rettig, David W. 
Kaplan, Univ. of Okla. HSC, Okla. Child. Mem. Hosp .. 

Dept. Peds., Okla. City. (Sponsored: M. I. Marks). 
Little is known of the prevalence of CT in adolescents outside 

of sexually transmitted diseases clinic populations. We prospec
tively screened for cervical carriaae of CT and Neisseria aonor
rhoeae (GC) in 125 females (ages 14.to 20 years) presenting---ro-a 
general adolescent clinic. CT cultures were done with a micro
titer method using cycloheximide-treated McCoy cells. 

Prevalence rates were: 8% for CT (10/125), 12% for GC (15/125), 
2.4% for both CT & GC (3/125). There were no significant differ
ences in mean age among CT+ (17±1.52 years), GC+ (13.4±1.68), and 
CT- GC- patients (17.7±1.54). Racial distribution of CT+ and CT
patients did not differ significantly. However, the prevalence 
of GC in blacks (8/61) was twice that of CT (4/61). Six of 10 
CT+ patients used oral contraceptives compared to only 28/113 
(25%) of CT- women (p=.028). CT+ patients were more likely than 
CT- or GC+ to have a negative history for genitourinary/gyneco 
logic (GU/GYN) symptoms (57.1%, 18.3%, 8.3% respectively). In 
addition, only 1/7 CT+ women, compared to 11/12 GC+, had a chief 
complaint referable to possible GU/GYN infection. Although ten
derness on external abdominal exam did not correlate with either 
organism, uterine or adnexal tenderness on bimanual exam was more 
corTTTion in GC+ patients (7/12) than in those with CT (0/7) (p=.015) 
Overall, 17.6% of unselected patients undergoing pelvic exam had 
CT, GC, or both. The presence of CT was often not suggested by 
history or physical exam. Our data support cervical screeninq 
for both of these pathogens in sexually active adolescents. 

LONGITUDINAL STUDY OF CATAMENIAL PRODUCT USE IN ADOL
ESCENTS: IMPACT OF TOXIC SHOCK SYNDROME(TSS). Charles 
E.lrwin and Susan G.Millstein (Spon.by Melvin M. 

Grumbach)Univ.of Cal., San Francisco, Dept.of Pediatrics. 
To assess the impact of media coverage of TSS on adolescent 

catamenial product use, females from 2 high schools and 3 hospi
tal based clinics were surveyed at 2 points in time. Survey 1 was 
distributed to 681 subjects in November 1980. Subjects were asked 
about their catamenial product use at menarche, summer of 1980 
(prior to TSS publicity), the last menstrual period(after TSS 
publicity), and intentions for the next menstrual period.Survey 2 
was given in August 1981. Of 681 subjects in Survey l, 27%(n=l83) 
agreed to participate in the follow up study; these subjects were 
more likely to be tampon users and to have decreased their tampon 
use following publicity. 62%(n=ll2) of the subjects returned the 
surveys:there were no differences between subjects who returned 
the survey and those who did not. Among subjects followed, 38% 
used tampons prior to publicity on TSS. After publicity there was 
a significant decrease in tampon use: 27% were using tampons 
(p<.005). At follow up, 32% were using tampons(ns). Subjects using 
tampons at follow up reported feeling significantly more suscept
ible to TSS than napkin users(t=2.88,p=.005). Although 59% of the 
tampon users believed their suceptibility to TSS would decrease if 
they used napkins, 87% said they would not change their product. 
Among napkin users, 75% believed their susceptibility to TSS would 
increase if they used tampons;75% would not change methods. Tampon 
use in adolescents has not returned to its pre-publicity levels. 
Although media coverage on TSS has decreased, the publicity may 
have had long term effects on catamenial product use in fcraalf-:S. 

ARRESTED PUBERTY IN MALES WITH HYPERPROLACTINEMIA. 
TO BROMOCRIPTINE (BR). Ronald I. Jacobson, 

Myron Genel and Bruce Bower, Dept. Ped. Yale U. Sch. 
Med. New Haven and Hartford Hosp., Dept. Med., Hartford, CT. 

Prolactin (Pr) secreting pituitary ademonas are associated 
with infertility, impotence and • testosterone(T) in adult males. 
Onset during adolescence would thus be expected to impair sexual 
development either via direct mass effect of a prolactinorna or 
from action of t Pr per se. We have encountered arrested puberty 
in 2 males with t Pr and observed hormonal and clinical improve
ment during therapy with the dopamine agonist Br. 

At age 15 Case 1 remained Tanner II with declining height 
velocity of 3.5 cm/yr. Pr (normal <20 ng/ml) was 128-176 ng/ml 
and T 83 ng% (adult male >350 ng%). Tomograms showed small 
sellar erosion. After surgery was refused, Br (2.4 mg/day) re
duced Pr to <10 ng/ml with rise in T to 640 ng%. Height velocity 
doubled to 8 cm/yr and maturation resumed. Case 2 presented at 17 
with Pr 420 ng/ml, T 24 ng%, and a pituitary mass. After resec
tion of a chromophobe adenoma plus radiation, t Pr (500-1020 ng/ 
ml) persisted with panhypopituitarism. Hypogonadism with • T of 
70 ng% and • sperm count of 2.2 million/cc resolved with 5 mg/day 
Br which reduced Pr to <10 ng/ml while T rose to 683 ng% and 
sperm count to 18.5 million/cc. In both, withdrawal of Br led to 
t Pr and • T. 

Puberty began normally at 12-13 yrs in both and cessation of 
maturation indicated underlying pathology, not physiologic delay. 
The dramatic response to Br therapy reflects the adverse role of 
hyperprolactinemia per se on male adolescent development. 

THE EFFECT OF PEER COUNSELORS ON ADOLESCENT COMPLIANCE 1() WITH ORAL CONTRACEPTIVES, Susan Jay, Robert H. DuRant, 
Tamsen H. Shoffitt, Charles W. Linder, Iris Litt. Med

ical College of Georgia and Stanford University, Department of 
Pediatrics, Augusta and Stanford. 

Poor compliance with contraceptive regimens has been shown to 
be an important antecedent of adolescent pregnancy. The purpose 
of this study was to prospectively test the effect of a peer ver
sus nurse counseling program on adolescent compliance with oral 
contraceptives. Fifty six females aged 14 to 19 from a lower 
socioeconomic background were predicted to be compliant or non
compliant based on a compliance index (Litt et al). The non
compliant subjects were then randomly assigned to a peer (n=25) 
or nurse (n=25) group. At the initial visit and at I, 2, and 4 
month follow-up visits all subjects received Ortho-Novum 1/35 
combined with a tablet marker and were counseled by a nurse or 
peer. Compliance was measured using a Guttman scale consisting 
of: I) avoidance of pregnancy 2) appointment adherence 3) pill 
count and 4) urinary fluorescence for riboflavin. At the first 
follow-up the adolescents counseled by a peer had a significantly 
(p<0.02) higher mean compliance level than the nurse group. At 
the remaining follow-up visits the peer group continued to have 
higher mean compliance levels although the differences were not 
statistically significant. Moreover, the subjects who were 
originally predicted to be compliant (n=6) and counseled by a 
nurse demonstrated lower (p<0.02) compliance and higher attrition 
(p<0.05) than the peer group. These results suggest that incorp
orating a peer counselor into the health care team may be an 
effective method of increasing adolescent compliance. 
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COUNTING ADOLESCENT MOTHER-INFANT INTERHTIVE f\i:!:f. 1/

IORS RELIABLY. Ruth A. Lawrence, Elizabeth R. 
J. Aten, 

Baldwin and Howard P. Iker. Univ. of Rochester, Strong Memorial 
-H-os-p-:-Mect-:-'Ctr.-,-Dept. orPediatrics, Rochester, N.Y. 

Evaluating adolescent mother-infant interactive behaviors 
from 10 min. videotapes necessitated the development of a count
ing method with particular emphasis on adolescent behaviors not 
yet described in studies of older mothers. Based on previous 
methods developed for counting adult mother-infant behaviors, 
our method consisted of 37 individual maternal items and 5 
infant items. The maternal items were included under the 5 tra
ditional categories of gentle touch, caretaking behaviors, prox
imity to mother, visual behavior, vocal/verbal beiJ,,vior, and 2 
additional categories: assertive touch and personal behavior, 
both thought to be unique to adolescents. Infant items were vo
calization, general state, and activity, including eyes open or 
closed. Coders were trained, using a training videotape, to 
count the number of behaviors in 15-secnnd sequences for the 
entire 1 O minutes of the tape. Scores for each i tern were record
ed on a score sheet and totaled. Coders practiced on 10 non
study tapes until they reached at least 80% agreement with an 
established coder. Pearson correlations confirmed interceder 
re 1iabi1 i ty. Neither the i ntercoder agreement scores no;· the 
Pearson correlations fell below .86 for any item on the scoring 
of 130 additional videotapes. 

mrthr·d for measurinci adolescent mother-infant interactive 
behaviors is, therefore, reliable. 

PROFILE OF A HIGH SCHOOL POPULATION AT HIGH RISK FOR 12 APLASTIC ANEMIA. Martha S. Linet, Jal!les M. Tielsch, 
Jan A. Markowitz, Lyle L. Sensenbrenner, Lee D. 

Mccaffrey, Steven G. Warm, Sandra F. Vanderslice, W. Fred Morgan, 
James D. Bearden Ill, Moyses Szklo. (Spon. by Leon Gordis). The 
Johns Hopkins Univ. School of Hygiene & Public Health, Depts. of 
Epidemiology and Environmental Health Sciences; The Johns Hopkins 
Hospital, Johns Hopkins Oncology Center, Baltimore; and the 
Appalachia Ill Public Health District, Spartanburg, S.C. 

Four teenagers in a South Carolina town (population 15-20,000; 
teenagers 1500-7.000) were diagnosed as having aplastic anemia 
between 1974 and 1980. We estimated the annual average incidence 
rate in the age-specific population (14-17 years) to be 33 per 
100,000 during this time period compared to 0.5 per 100,000 
expected. All 4 teenagers attended one of 2 junior high schools 
in the town: 2 were brothers; 3 were males, l female; 3 were 
white, 1 black. In order to investigate the problem 2 approaches 
were used, a case-control study and a survey of all high school 
students in the town, comparing risk factors of students who had 
attended the "affected" junior high with those of students who 
had attended the unaffected junior high. The 4 cases were com
pared to matched normal controls, but no associations 
were found. In the survey we found no associations by junior high 
school with exposure to glue, paint or varnish, pesticides, 
history of hepatitis, mononucleosis, use of or 
other suspected drugs. However, there appeared to be an associ
ation between the 11 affccted 11 junior hip.h sc!-loo] and employment 
in agriculture, specifically peach orchards. We are investigating 
this association in more detail. 
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DETERMINANTS or CONOO'<I USE Af.tlNG SEXUALLY ACTIVE 
ADOLESCENT MALES. Joan M. Lovett, Iris r. Litt, 
Catherine A. McDonald. Stanford University School of 

edicine, Department of Pediatrics, Stanford, California 
Efforts to prevent unplanned teen pregnancy have focused 

ainly on educating sexually active adolescent females about the 
isks and prevention of unwanted pregnancy. Relatively little is 
nown about the teenage male partners' attitudes toward father
ood or his role in encouraging or preventing conception. 

The purpose of this study is to describe the attitudes of 
eenage males toward contraception and fatherhood and to look at 
he detenninants of condom use. The study population consists of 
8 black, lower socioeconomic status, sexually active adolescent 
ales attending a teen clinic. The subjects completed a question
aire detailing their attitudes, knowledge, and behavior about 
amily planning. 51/68 subjects were 13 or younger when they 
irst had sexual intercourse. All except one subject wanted to 
'ostpone fatherhood. Nevertheless, 19/68 subjects had unprotected 
ntercourse in the past 2 months. Of these, 14 think that condom 
1se is a good idea or are undecided, but 7 of the 14 believe that 
.omeone their age is not old enough to buy condoms. 18 subjects 
dentify a main problem with using condoms as "putting it on." 

A randomized control trial is underway to detcnnine whether an 
tlucational intervention including free condoms is effective in 
>romoting condom use. Subjects return for follow-up 2 months 
1fter the intervention. 
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CIRCADIAN RHYTHMS OF BLOOD MINERALS IN ADOLESCENTS. 
Morri E. John F. Rosen, Mark Mizrachi. 
Dept. Peds., CRC, Computer Ctr., Albert Einstein 

:allege of Medicine, Montefiore Hdsp., Bronx, N.Y. 
We have previously described normal circadian rhythms of 

•load ionized calcium (ca++), serum total calcium (CaT) and 
•hosphate (Pi) in healthy adult men (Science l.ll.:672, 1981). To 
letermine if these mineral patterns vary in teen-agers, during 
ieriods of rapid skeletal growth, we studied 6 normal males 
:Tanner 4-5) who were 13-17 years old. Blood was sampled every 
10 min. for 24 hours via an indwelling venous catheter. Based 
1pon analyses of data averaged across the 48 time points, 3 model 
:urves were derived mathematically to describe all but minor 
:luctuations in the raw data. These curves are described ns 
·allows: a U shaped ca++ curve with a peak at AM and trough 
>etween PM; the Pi curve revealed 2 peaks: the smaller one 
>ccurred at '\-0 PM and the larger peak at AM; the CaT curve 
·evealed 2 troughs: the larger trough occurred at PM and the 
;maller one at AM. The diurnal ranges of variation were: 
:a++= 0.31 mg/dl, Car= 0.43 mg/dl, Pi = 2.5 mg/dl. Intermodel 
:orrelations were: ca++/caT = .325*; ca++/Pi = .137; CaT/Pi = 
. -750** (* = p <.05, ** = p <.01). Comparison of these circa
lian rhythms to adult patterns revealed high correlation coeffi
:ients; however, the diurnal variation in Pi was significantly 

(>2x). Conclusions: 1) Circadian rhythms in blood min
concentrations are present in adolescent males. 2) The wide 

jiurnal range in Pi appears to be characteristic of teen-agers. 
3) Deviations from these patterns may provide a sensitive diag-
1ostic for therapeutic intervention in disease states. 

ADOLESCENT COITAL ACTIVITY AND INFANT PREMATURITY. 
I 15 Elizabeth R. McAnarney, Cynthia A. Bayer, Christine F. 

Kogut, Mary G. Silvennan, Howard P. Iker. Univ. of 
ioches ter, Strong Memorial Hosp., Dept. of Ped., Rochester, N. Y. 

It is unclear whether there is a relationship between maternal 
lrd trimester coital activity and infant prematurity. To learn 
1bout adolescents' 3rd trimester coital activity and the birth

and gestational ages of their infants, 75 young mothers 
:onsecutively enrolled in an adolescent maternity project were 
;tudied. Methods consisted of chart reviews and also semi-struc
tured interviews conducted by the adolescents' primary nurses 
juring the postpartum hospitalization. riean maternal age at de
livery was 17.3 yrs. (15.7-19 yrs.); 60% were black, 40% were 
non-black; the majority were of lower socioeconomic status. 
Thirteen(l7%) reported no coitus during pregnancy. Sixty-two 
(83%) reported coitus during pregnancy; of these, 45(73%) report
ed 3rd trimester coitus. The mean birthweight of infants of mo
thers reporting 3rd trimester coitus was 2911 gms (850-4960 gms) 
and that of infants of mothers reporting no 3rd trimester coitus 
was 3412 gms (2430-4000 gms) (p < .001). Mean gestational ages 
(GAs) were 37.7 wks. (27-42) and 39.3 wks. (31-43) respectively. 
Eleven(l4.7%) of the 75 infants weighed .£2500 gms. Seven of 
these 11 had GAs .£ 37 wks. Six of the 7 mothers of infants with 
both a birthweightL2500 gms and a GA.1;37 wks. reported 3rd tri
mester coitus. The influence of maternal age, race, parity, 
smoking, substance use, height and weight were also considered. 

As a group, infants of mothers reporting 3rd trimester coitus 
had significantly lower birthweights than those whose mothers re
portr,d no 3rd trimester coitus. 

ADOLESCENT SUICIDE GESTURES - A LONG TERM 16 FOLLOW UP. Matilda S. Mcintire, Thomas P. O'Brien, Carol 
R.Angle. University of Nebraska Medical Center, Department 

of Pediatrics, Omaha, NE 68105. 
Self-poisoning with a low lethality of intent is estimated to occur at 

an annual rate of 30/1000 in the age group 10-24 years yet little is 
known concerning its long term significance. Pediatricians are frequently 
the primary medical contacts for the evaluation of both suicidal risk 
and overall perturbation of these adolescents, and their training is 
relevant to the observation of the effects of maturation on behavior. 
A nine year follow-up of 15 of 47 adolescents hospitalized at ages 12-
18 years in a psychiatric facility because of severe perturbation 
associated with a suicidal behavior disclosed recurrent suicidal gestures 
in 47%. The overall incidence of 47 gestures by the 15 subjects peaked 
at ages 14-15. A sharp decline after age 18 supports the concept that 
suicidal behavior of low lethality is an age related response. Despite 
residual mild depressive symptoms in almost half, functional adaptation 
was good in the majority and was independent of the number of events 
or of the initial diagnostic category. All subjects considered themselves 
better adjusted, with greater life satisfaction and improved interpersonal 
relationships; 80% had completed high school and 93% were capable of 
stable employment. All subjects attributed benefits to multiple support 
systems, particularly a strong relationship with at least one emotionally 
mature person, a more favorable environment-usually accomplished by 
moving out of the house, achievement of education and employment 
skills, and economic independence. 

TilE EXPERIENCE or H'.JSPITALIZATION BY ADOLESCEl'-ITS WITI-1 1'7 CHRONIC DISEASES. Pierre-A. Michaud, l'lorence Pichot, 
Sonia Mandel, Maria Massi, Jean-Y. Fra ier. on. b 

Claude C. ivers1ty o ntreal. a1nte- ust1ne osp1ta 
Adolesccntdicine - Department of Pediatrics. Montreal -
Quebec - Canada. 

This study was designed to describe the way adolescents with a 
chronic disease experience their hospitalization. Seventy-seven 
subjects, aged 11 to 20 answered a self-administered questionnai
re upon discharge from hospital. Their feelings were measured on 
a four-point scale. The distribution of feelings along this scale 
was wide, but tended more toward the positive than toward the ne
gative pole. Those whose feelings were more negative had been 
hospitalized more frequently and were more preoccupied with di
sease-related problems; they more often described the aonosphere 
at home as bad and more often reported difficulties with their 
parents; finally, they said they were less involved in social ac
tivities on the ward. Preoccupations about disease-related pro
blems were assessed using a four-point scale; most conceTI1S were 
expressed toward their medical prognosis and professional future. 
Medical patients reported more preoccupations than surgical ones • 
The majority of the subjects reported that they would have liked 
greater opportunities to discuss their disease with doctors and 
nurses. With respect to social life, preferred activities were 
receiving visits and chatting with other patients and staff. 

The results suggest that there is a considerable variation in 
the way adolescents with a chronic disease experience hospitali
zation. They underline the importance of social life on the ward 
and stress the educative and supportive role of the staff. 

• 
Long 
Hyde 

ALTERED EXERCISE RESPONSES IN PATIENTS WITH ANOREXIA lfJ NERVOSA. Dov B. Nudel, Norman Gootrnan, Michael P . 
Nussbaum and I. ROnald Shenker. SUNY-at Stony Brook 

Island Jewish-Hillside Med. Ctr., Dept. of Pediatrics, New 
Park, N.Y. 11042. 

12 patients with anorexia nervosa(AN) age yrs had maxi
mal exercise tests; results were compared to 14 age-matched 
(15.9+0.6 yrs.) controls(NC). Simple exercise on a 
bicycle ergometer, with power increments every minute, were per
formed until exhaustion. Expired air was measured and integrated 
to minute ventilation. Fractional concentration of mixed expired 
gas was analyzed with a rapid responding o

2 
analyzer. o

2 
consump

tion(V02) was calculated from the minute ventilation (STPD) and 
mixed exhaled o2. Anerobic threshold(AT) was determined as the 
point of aline.Jt· response of ventilation with a concomitant rise 
in end-tidal o2. AT occurred at 67% of max. work(W) in AN and at 
61\ in NC. Blood norepinephrine(NE} was measured at peak exercise 
in 8 AN and 5 NC adolescents. 

Resoonse to E;:crcise 
HR Svst. BP W.Watt/kg votl/ka/mn NE pq/ml 

AN 172+4 .1 133+5. 5 2.5+0.2 9.9+1.6 1646+424 
NC 197+·3. 3 - 3.3+0.2 - -

175+4. 4 44.0+2.7 3710+818 
p< 0.001 -

0.025 0.001 0.05 0.001 
was normal in NC, however 25\ of pat1ents developed signif

JCant ST changes, yet remained asyPlptomatic. Most AN patients 
reached subnormal maximal HR, BP, power output, VO and serum NE 
levels at peak exercise. These data suggest sympathetic 
activity and an abnormal reflex response to the stimulus of exer
cise with AN; AN patients may also have a myocardial insult. 
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CROSS ETHNIC DIFFERENCES IN ADOLESCENT HEALTH CONCERNS 19 :Jonald P. Orr and Renee Weinberg-Unterman (Spon. by 
Beverly C. Morgan). College of Medicine, University 

of California, Irvine, Department of Pediatrics, Irvine, Calif. 
To identify if adolescent health concerns are related to 

ethnicity, 525, 7-12 grade students in a Southern California 
school district were surveyed; 62% were Anglo, 11% Hispanic, 8% 
Asian and 19% others. Hispanics considered themselves as healthy 
as others, however, they had times more unanswered health 
questions and problems (p( .001). While all ethnic groups had 
multiple health concerns, more Anglos were concerned about drugs, 
acne, alcohol use, obesity, contraception, and abuse. More 
Anglos felt that Adolescent Clinics should provide information 
and services about these areas (p< .001) compared to others. 
Suicide and saddness were concerns of equal numbers of Anglos 
and Hispanics. Perceived vulnerability to illness varried by 
ethnicity. More Hispanics felt susceptible to tuberculosis. 
However, they less frequently could identify its cause and 
considered it to be less serious (p( . 01). While 14% of each 
group felt they would contract a STD, Hispanics would more often 
leave it untreated and could not identify its cause. While all 
groups utilized organized health services, Hispanics would more 
often suggest folk or home treatme11t for common illnesses (herbs, 
teas, curanderos, over the counter drugs) (p(.01). Expectations 
about services and treatments vary by ethnicity. Those providing 
health services to adolescents of varied ethnic groups must be 
aware of the subtle differences. 

ADOLESCENT RISK-TAKING BEHAVIORS IN A RURAL UPSTATE 
NEW YORK COUNTY. Kathilleen C. Perkins, Andrew A. 
Sorenson, Elizabeth R. McAnarney, Univ. of Roch., 

Dept. of Ped. and Prev. Med., Rochester, N.Y.(Spon.-R. Hoekelman) 
Public concern involving adolescent teen pregnancies is mount

ing while other social problems remain unchecked. These adoles
cent behaviors may be related. This study examines the correla
tions of various risk-taking behaviors among adolescents in a 
rural county in upstate N.Y. For 22 towns and 2 cities in this 
county, demographic information and data were gathered over a 
3 yr. period for the following variables: drivers in motor ve
hicle accidents (MVA) by sex and age group; pregnancies by age 
group; arrests for felonies by age group; youth leaving school 
before completing 12th grade by sex; and placement on probation 
by age and sex. All of these risk-taking behaviors among ado
lescents living in the entire county are positively correlated. 
For those417 yrs. of age the rate of pregnancies is significant
ly related to the rate of male drivers yrs. in MVA's 
(p4.03), rate of yrs. arrested for felonies (p 4.001) 
and the rate of males placed on probation (p 4.0001) and the 
rate of 16 and 17 yr. old females who drop out of school{p L.05). 
It is interesting to note that the larger of the two cities 
(with 9000 teens) has consistently lower rates of adolescent risk 
taking behaviors than does the smaller city (3000 teens), except 
for male school drop-outs. Perhaps the most surprising finding 
is that the rate of teen pregnancies is negatively correlated 
with the proportion of adult females who have no high school ed
ucation. This study points out the desirability of replacing the 
categorical approach to adolescent problems with an holistic one. 

RENIN PROFILING-A CLINICAL APPROACH TO EVALUATING AD0-21 LESCENT HYPERTENSION. James Prebis,Alan Gruskin,Jorge 
Baluarte, Martin Polinsky, Sharon Perlman and Bruce 

Morqenstern. St.Christopher's Hosp.for Children, Phi la., PA. 
Criteria by which adolescents can be cateqorized as havinq 

hypertension(HBP) associated with suppressed, normal, hiqh or 
hyperresponsive plasma renin activity(PRA) have been established 
in a clinical research center settinq. Confidence bands(95%) for 
the four-hour upriqht PRA 4.5±2.l(S.D.) nq/Mg/hr in relation to 
the 24 hour urinary sodium excretion(renin-sodium index)were es
tablished in 30 nonnotensive adolescents. An oral Lasix(l ml/ko) 
stimulation test to induce acute volume depletion was used to es
tablish criteria for suppressed(increase<40\)and hyperresponsive 

On the basis of the renin sodium index a 
high PRA was documented in 16' of 43 children with essential and 
84% of 25 children with renal related HBP. Following Lasix stimu
lation PRA was suppressed in 11% and hyperresponsive in 14% of 
the children with essential HBP. Although the fractional in
crease in PRA in children with high PRA associated with either 
essential or renal related HBP was similar, it was less than 
(p<0.05) that observed in either normotensives or in those with 
normoreninemic essential HBP. 

These two tests permit PRA to be critically defined in hyper
tensive adolescents. The availability of such data has permitted 
us to make rational decisions concerning the nature of additional 
studies, as well as enabling cardiovascular risk factors to be 
identified and followed. Also, such studies can be easily per
formed in an outpatient milieu. 
Supported in part by HI.-23511 and RR-75. 

REDUCTION OF COMPLICl\TIONS IN JIIGll RISK /\DOLF.SCENTS 
AND THEIR INFl\NTS RECEIVING CllRE IN A COMPREHENSIVE 
PREGNANCY PROGRAM. E. Quijano, M. Joseph. (Spon. by 

M.I. Cohen). Albert Einstein Central 
Bronx Hosp., Bx., N. Y. 

One million adolescents become pregnant each year. several au
thors have noted that pregnant teenagers are at hiqh risk of ill
ness and emotional disruption both pre and postpartum. A compre
hensive pregnancy program was established to determine if such 
complications to adolescents and their babies could be reduced by 
providing multidisciplinary care for teenagers through pregnancy 
and with their infants for 12 mos. subsequent to delivery. The 
program was based at a municipal hospital within a medically un
derserved and economically depressed urban environment. Prenatal, 
obstetrical, postpartum and infant care were delivered by a team 
of a nurse coordinator, obstetrician, pediatrician, social worker, 
visiting nurse and psychiatrist. There were 306 adolescents (ages 
12-16) and 229 infants cared for over a period of 2 yrs. Muternal 
complications included preeclampsia 2.9%, anemia 13.7%, Cesarean 
section 5.5%, premature birth postpartum endometritis 2.6t, 
and postpartum depression 1.3% of the 229 infants followed for 12 
mos., 4 had congenital anomalies, 3 were abused; and 17 required 
hospitalization for various illnesses. 133 (58\) completed their 
immunizations. There were two neonatal deaths. These results de
monstrate a far lower incidence of complications in these adoles
cents and their infants than has been previously reported. It 
would appear that a comprehensive multidisciplinary pregnancy pro
gram can contribute markedly to the reduction of morbidity and 
mortality in the high risk adolescent and her infant. 

FACTORS PREDICTING FOLLOW-UP APPOlNTMF.NT COMPLIANCE • 23 IN A FREE ADOLESCENT CLINIC. George C. Rodgers, Jr., 
George tt.W. Christie, Vernon R. Hink, (Span. by Billy 

F. Andrews), Univ. of Lou. Sch. of Med., Lou., KY, and the 
Onondaga Cty. Dept. of Hlth., Fam. Plan. Service, Syracuse, NY. 

The computerized records of 950 consecutive new patients seen 
in a free adolescent clinic over a 3 year period were reviewed 
for compliance with initially scheduled follow-up visits. 
Follow-up visit.s were scheduled in the clinic for 248 new p.ltients. 
Patients returning within two weeks of their scheduled date were 
considered to have complied. Using these criteria 134 (54%) 
appointments were kept. The following factors were analyzed as 
predictors of compliance: agP, race, school and employment 
status, living arrangements, location of residence, number of 
parents at home, whether sexually active, taking any medication, 
use of cigarettes, alcohol or marijuana, and contraception usage. 
In addition the number of patient identified presenting problems 
and the nature of patient and physician identifi<.>d problems 
analyzed. None of the demographic data showed a significant 
correlation with compliance. A significant association (p <: .01) 
was shown between compliance and the number of problems initially 
identified by the patient. Patients presenting for routine 
examinations without identified problems had significantly poorer 
compliance (34%) than those with one (50%) or two or more (64%) 
problems. One patient identified problem, possible pregnancy, 
was found to be a significant (p<:; .05) negative predictor of 
compliance. These data identify specific adolescent patient 
groups where poor compliance can be expected. Additional 
reinforcement in these groups may be useful. 

YIELDS ON COMMONLY DONE LAnORATORY TESTS IN AN • 24 ADOLESCENT CLINIC POPULATION. George C. Rodgers, Jr., 
George H.W. Christie, Vernon R. Hink (Span. by Billy 

F. Andrews), Univ. of Lou. Sch. of Med., Dept. of Ped., Lou., KY, 
and the Onondaga Cty. Dept. of Hlth., Fam. Plan., Syracuse, NY. 

The computerized records from 950 first visits ton free health 
department sponsored adolescent cljnic were reviewed. The records 
covered a three year period. Patient .1ges were 12-21 yrs (mean 
16.5 yrs). There were 608 females and 342 males. The population 
was predominantly white 1ower middle class with 26% being racial 
minorities. A routine hemoglobin was obtained on 724 patients. 
Based on age and sex related normal" 7.2% of patients (7.7% 
females and 6.4% of males) were at1emic. A routine dipstick 
urinalysis was done on 696 patients and showed one or more 
abnormalities in 21%. Proteinuria was found in 15.7% of patients 
(16.8% of females and 14.1% ol males). Glucosuria was detected 
in 2% of paticntg aiod hemoglobinuria in I .4% of patients. More 
than one urine abnormality was found in 1.7% of pat·ients. Routine 
PAP done on 106 patients yielded 12.3% ahnormals (twelve 
Class 2 and one Class 3). gonorrh£>a cultures done un 1)2 
patients yielded only two positives, hoth in suspected cases. 
Throat cultures for group A beta lwnolytic streptococci were 
positive in 12 of 68 cultures submitted, while only 2 of '•0 urine 

were considered positive. Monospot tests were done in 
11 patients with 2 positives. A routine VDRL was done in 715 
patients with only one positive test. These confirm tl1at 
routine blood counts and urinalyses in adolescent patientg 
identify Rignificant nul'lhers of abnormalities. The use of a 
routine VDRL does not seem 
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RELATIONSHIP OF ENDOCERVICAL CHLAMYDIA INFECTION, AB
NORMAL PAP SMEARS, AND CONTRACEPTIVE USE JN ADOLESCENT 
rEMALES. Mary-Ann B.Shafer, Janet C.Shalwitz, Julius 

;chachter and Richard L.Sweet (Spon. by Melvin M. Grumbach) Univ. 
1f Cal., San Francisco, Dept. of Pediatrics, San Francisco. 

Chlamydia infections are becoming recognized as important sex-
1ally transmitted diseases in adolescent females and are assoc
.ated with abnormal Pap smears. 75 sexually active subjects 
:x=l5.8 yrs. ,r=l3-20 yrs) and 9 never sexually active subjects 
:X=l6.S yrs,r=l3-20 yrs), undergoing pelvic exams in a general 
•outh clinic of an ambulatory pediatric setting, had Chlamydia 
:rachomatis cultures and endocervical Pap smears done. All preg-
1ant girls and girls with menses were excluded. Contraceptive 
1se in the sexually active group included: 35% oral contraception; 
!4% barriers; 41% no method; 1 subject used an IUD. All 9 never 
;exually active subjects had normal Pap smears and negative 
:hlamydia cultures. In contrast, 44%(15) of sexually active sub
iects had abnormal Pap smears. Of these 34%(11) used oral contra
:eption; 19%(6) used barriers; 47%(15) used no method; (1 used an 
lUD). A large proportion of sexually active subjects had positive 
:hlamydia cultures: 17%(13). More chlamydia positive subjects 
iad abnormal Pap smears: 54%(7). Contraceptive use in chlamydia 
>ositive subjects included: 64%(7) oral contraception; 18%(2) 
>arriers; 36%(4) no method. Chlamydia appears to be a common sex-
1ally transmitted disease in adolescent females and should be 
routinely cultured. The large number of abnormal Pap smears in
iicates the necessity of routine Pap smears in this pvpulation. 

ARE ABNORMAL CT SCANS IN ANOREXIA NERVOSA ASSOCIATED 
COGNITIVE, MEMORY, PERCEPTUAL-MOTOR OR PERSONAL-

ALITY ABERRATIONS? l.R. Shenker, M. Nussbaum, M. Son-
1enbl ick, (Spon. by P. Lanzkowsky}. Sch. of Med., Heal th Sciences 
:tr., State Univ. of N.Y. at Stony Brook and Long Island Jewish
iil lside Med. Ctr., Dept. of Ped., New Hyde Park, N.Y. 

We have demonstrated that over 50% of anorexic patients have 
:erebral atrophy on CT Scans. In order to assess the psychologi
:al and cognitive implications of these changes evaluation was 
)erformed on 11 anorexic patients (9 females, 2 males, ages 12 to 
20 years, mean age 15.9 years) to ascertain cognitive, memory, 
perceptual-motor and personality status. Avera£e to superior 
scores were obtained by nine patients (82%) on the cognitive, 
11emory and perceptual-motor mcasures:Wechsler Intelligence Scales, 
•ISC-R or WAIS, Ravens Progressive Matrices, Trails A & B,Benton 
Test of Visual Retention, Berry-Buktenica Test of Visual Motor 
Integration, and Wide Range Achievement Test. Seven of these nine 
high functioning patients had moderate to severe cerebral atrophy 
on CT Scans (78%). Two additional patients with markedly abnorm
al CT Scans scored in very impaired ranges, but both had learning 
problems and school failure antedating the onset of anorexia by 
years. On tests of personality status 8 patients (73%) tested as 
mi Idly to severely depressed on the Beck Depression Inventory 
(Scores 11 to 43, Mean=23.8). Six of 10 patients showed markedly 
elevated MMPI scores consistent with personality pathology in
cluding depression. Five exhibited peak elevation (T-Scores 74-
103, Mean=88) on the schizophrenia scale. Overall most patients 
remained cognitively intact, but the majority had significant 
depression and personality aberrations. 

PREGNANCY OuTCOME IN THE VERY YOUNG ADOLESCENT 
Westphal, Abner H. Levkoff, M. Clinton Miller, 

and Yvonne Michel. Medical University of South 
Carolina, Departments of Pediatrics and Biometry, Charleston, 
South Carolina. 

Because of pediatricians' concern for pregnant adolescents, 
a group of 497 very young mothers age 13-15 years were compared 
to mothers 16 to 19 and 20 to 40 years by analyzing 22 factors 
for neonatal outcome, parturitional performance, obstetrical 
risk and physical characteristics. The data were derived from 
6282 primiparous births over the past four years. Among factors 
studied were birthweight, gestational age, Apgar score, morbi
dity, mortality, presentation, length of labor, instrumentation, 
C-section, preeclampsia, cephalopelvic disproportion, premature 
rupture of membranes, maternal height, prepregnancy weight 
and weight gain during pregnancy. Analysis of variance tests 
showed no differences by age in maternal height and weight gain. 
Mean prepregnancy weight was higher in the 20 to 40 year age 
group. x2 analyses were used to test the significance of 
associations among the remaining variables and maternal age. 
For the very young mothers, the observed values were not 
significantly different from the expected values for any of 
these 19 variables. 

Pregnant adolescents and their offspring are not, according 
to these data, at a biological disadvantage. Literature 
suggesting that adolescent gravidae are at high risk may be 
based on data uncontrolled for parity. 

28 
FETAL OUTCOME - IS ADOLESCENT PREGNANCY A RISK FACTOR? 
Barry Zuckerman, Joel J. Alpert, Elizabeth Dooling, 
Edgar Oppenheimer, Ralph Hingson, Suzette Morelock, 

and Herb Kayne (spon. by Jeffrey B. Gould). Boston Univ. Sch. 
Med., Boston City Hosp., Depts. of Ped., Soc. Med. Sci.Boston 

A study of maternal health and fetal development in a low SES 
population at Boston City Hospital rrovided an opportunity to 
explore whether(l)infants born to primiparous adolescents exhibit 
poorer outcome at birth than infants born to primiparous non
adolescents; and(2) if the outcome is poorer, whether the cause is 
adolescent status or other heal th habits or life situations. Four 
study pediatricians performed all physical and Dubowitz examina
tions without knowledge of the mothers' age. The birth weight, 
length, head circumference, length of gestation, Apgar scores 
and birth trauma of 275 infants of adolescent mothers (3-18 yrs) 
were compared at birth to 423 infants of nonadolescent mothers 
(19-30 yrs). The only difference noted was that infants of ado
lescents •1<:ighed 94 grams less (p.S,. .03) than the infants of non
adolescents. Since the adolescents and nonadolescents differed 
on many characteristics which might affect fetal outcome, 23 
factors were entered into a multiple regression analysis as 

variables. Health factors such as prepregnancy 
weight and weight gain, use of x-rays during pregnancy and mari
juana use were independently and significantly (p_s.01) assoc
iated with birthweight. Adolescent status was not independently 
associated with birthweight or any other growth or clinical risk 
parameter. Some of the health factors are amenable to clinical 
intervention and represent a greater risk to pregnancy outcomes 
than whether or not the mother is adolescent. 

BEHA VIORIAL SCIENCES HEAL TH 
SERVICES RESEARCH 

A COMPARISON OF NON-FATAL MOTOR VEHICLE OCCUPANT 
INJURIES IN CRASH VERSUS NON-CRASH EVENTS. Phyllis F. 
Agran, Debora E. Dunkle (Spon. by Beverly C. Morgan), 

Coll. of Med., Dept. of Peds. and Public Policy Research Organi
zation, Univ. of Calif., Irvine, Irvine, CA. 

This study documents the of non-fatal crash and non
crash events during a 16 mth data collection effort in 9 hospital 
emergency rooms located in one California county. Data were ob
tained from a standardized protocol and medical records (n=621). 
The Abbreviated Injury Scale (AIS) was used to grade injuries and 
the Injury Severity Score (ISS) was calculated. Comparisons of 
the mechanisms and severity of injuries between crash and non
crash events are described. Subsequent analysis indicates that 
approximately 12% of the children presenting to emergency rooms 
with motor vehicle related injuries were involved in non-crash 
events. Age-related differences between crash and non-crash chil
dren were significant in that younger children were primarily in
volved in the non-crash event. The mechanism producing the injury 
also differed between crash and non-crash children: while inter
ior impact was the primary injury producing mechanism in both 
events, a much higher percentage of ejections occurred in the 
non-crash event (41% vs. 5%). ISS did not differ significantly 
between non-fatal crash and non-crash children, [x2 (p) = 0.11]. 
Severe injuries are incurred in both crash and non-crash events, 
especially when a child is ejected from the vehicle. This severe 
mechanism of injury could be avoided by use of child restraint 
systems and/or by improved door lock mechanisms. Mandatory child 
restraint use legislation, if enforced, would be an effective 
preventive measure. 

OBSTETRIC SURGICAL COMPLICATIONS OF ADOLESCENT PREG
:J() NANClES. Betty L. Arnold, M. Douglas Cunningham, Diane 

M. Gagel, Department of Pediatrics, College of Medi
cine, University of Kentucky, Lexington. 

Poor social and medical consequences of teenage pregnancies 
are generally known, but specific intrapartum and postpartum 
complications are less well documented. Medical records of early 
adolescent pregnancies (< 14 yrs; n=l09) were compared to prima
gravidas in late adolescence (15-19 yrs; n=lll), and mature pri
magravidas (20-24 yrs; n=llO). Infants of the youngest mothers 
were not significantly different for Apgar scores, gestational 
age, or birthweight. Both adolescent groups of mothers experi
enced 1 stillbirth. Three infants died in the youngest group; 2 
infants died in each of the older groups. Youngest mothers had an 
increased rate of pre-eclampsia and were more likely to have 
third trimester bleeding. Of the mature group, 15.5% underwent 
cesarean section compared to 10.8% of the late adolescent group, 
and only 4.6% of the early adolescents (p=0.05). Forceps rota
tions were performed only for the early adolescent group (6.4%). 
Episiotomy was performed for 90.8% of the early adolescent group 
compared to 82.9% and 75.5% for the late adolescent and mature 
mothers. Fourth degree extension of episiotomies occurred in 
17.4% of the youngest mothers compared to 7.2% and 6.4% for the 
older adolescents and mature mothers (p=0.01). Postpartum fever 
occurred in 12.8% of the under 14 group compared to 29.7% and 
24.6% in the older groups (p<0.01). These data indicate a disin
clination on tl1e part of obstetricians to perform cesarean sec
tion for delivery of early adolescents, and a greater reliance 
11pon cpisiotomy and forceps rotation. 
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31 
PARENT-DOCTOR COMMUNICATION JN NEWBORN ETHICAL DILEM
MAS. C.L. Bcrseth, Dept. of Pediatrics, Baylor Col
lege of Medicine, Houston, Texas (Span. by Z. 

Since physicians (MD's) often counsel parents in decisions con
cerning newborn ethical dilemmas, MD's should be aware if parental 
attitudes differ from MD's attitudes. While 23 parents of 6wk old 
high risk newborns believe almost all babies can be saved, 44 pcd
atric residents arc much more pessimistic (p< .001). Parents are 
more likely than MD's to favor resuscitation of infants born ex
tremely prematurely or with brain damage (p<.001) and are less 
likely to favor active or passive infant euthanasia (p<.001) or 
abortion for the presence of a birth defect (p<.001). Parents be
lieve babies with fatal anomalies not requiring ICU care should he 
sent home to die; MD's favor institutionalization or continued 
hospitalization (p<.001). While parents express a desire to know 
every detail about the care of their child, MD's believe giving 
less information provides adequate information. While 39 ICU nur
ses believe this pattern of MD communication imparts too little 
information, parents believe MD's tell them enough or too much a
bout their babies (p<.001). Of 57% of parents with praises for 
ICU care, 3/4 spontaneously specify good communication with MD's 
as the major compliment. Parents arc more optimistic than MD's 
that: 1) MD's always know how to save a sick baby, and 2) MD's can 
be trusted in the care of infants (p<.001), while they disagree 
that MD's are careless about caring for babies (p<.001). These 

indicate that I) parents have significantly different atti
tudes than MD's concerning ethical dilemmas, but 2) despite atti
tude differences, parents perceive that they maintain good commun
ication with MD's and :rust MD's have given ICU babies good care. 

• 32 
NONORGANIC FAILURE TO THRIVE (FTT): DEVELOPMENTAL 
FAMILIAL CHARACTERISTICS. W.G. Bithoney and the 
Family Development Study, Children's Hospital, 

Boston. 
41 Boston children hospitalized with nonorganic FTT were 

matched with 41 control subjects on age, SES, and race. A 
precoded maternal interview focused on family stress, 
isolation, infant health, and on the temperament and social 
maturity of the child. The data from the study were analyzed 
in several steps. A regression analysis was performed on all 
variables which significantly discriminated between cases and 
controls. 10 variables explained 81% of the between group 
variance on F-tests. 

The most significant distinctions were poor child health 
(p(.001), high reactivity to visual and auditory stimuli 
(p < .001), and disordered feeding interaction (p ( .005). 
Other significant case-control differences were: social 
isolation, few maternal opportunities to escape caregiving, 
the presence of a male adult in the family, fewer available 
extended family, fewer violent disagreements between parents, 
greater number of maternal unmarried years, and increased 
advocacy needs. 

Children with FTT appear to have innate developmental 
idiosyncrasies. These conspire with social and familial 
factors to yield the current profile of nonorganic FTT. This 
study questions whether such findings are the cause of FTT or 
are better understood as its result. 

ANOTHER MYTH: HOSPITAL VISITING PATTERNS OF INNER 33 CITY MOTHERS. Eleanor C. Blitzer, Barry S. Zuckerman 
Janet T. Pozen (sponsored by Jeffrey B. Gould). 

Boston University School of Medicine, Dept. of Soc. Med. Sci., 
and Boston City Hospital, Dept. of Ped., Boston, Ma. 02118 

Poor hospital visiting patterns of inner city mothers have 
been described as a problem in the adjustment of children to 
hospitalization. Our survey of staff (MO and RN) perceptions 
(N=62) of maternal visiting on our inner city pediatric unit 
confirms the prevalence of this formulation. Our study of 
actual visiting patterns and attitudes of mothers of 74 children 
consecutively admitted under the age of S does not support this 
view. While pediatric staff believed that only 20% of mothers 
visited 4 or more hours a day, visiting records show that 70% 
of mothers visited at least that and 30% of mothers roomed-in 
for at least one day. Also contrary to staff predictions, 
mothers age, employment, number of other children, and payment 
status were unrelated to the amount of time she visited. These 
mothers recognized the significance of visiting to the child 
regardless of the severity of their medical problem and stayed 
longer if they felt this helped their child cope with hospita
lization (p <.OS). Mothers who reported problem behavior prior 
to hospitalization in their children visited less (p<.Ol) and 
should be identified for appropriate intervention. 

34 
111PACT OF CYSTIC FIBROSIS ON FAMILY LIFE WE Bohannon, 
SA Phillips, WF Gayton, and SB Friedman, University 
of Maryland School of Medicine, University of 

t1aryland Hospital, Department of Pediatrics, Baltimore 
A comprehensive assessment of the impact of cystic fibrosis 

(CF) was conducted with 43 CF families. A semistructured 
interview with parents (43 mothers and 29 fathers) focused upon 
family parent-child interactions, sibling and peer 
relationships, and medical issues related to CF. Parents' 
responses were coded by two independent raters to identify 
"major problems," "minor or "no problems." Out of 
the 62 questions assessing areas of potential problems, only 8 
were viewed by parents as posing "major problems" for themselves 
and/or their children. Areas thus identified will be presented 
in detail to indicate the nature of the problems. The impact of 
hospitalization was the most prevalent concern: 60% of mothers 
and 58% of fathers identified this as a "major problem." Issues 
included uncertainty regarding the outcome (34%), separation 
from the child (25%), and other pressing family responsibilities 
(16%). Communication between the parents was considered a 
"major problem" by 28% of mothers, but only 3% of fathers. Ten 
to 15% of parents described problems regarding their marital 
relationship, accepting the illness, feeling they should do 
more for their CF child, feeling their other children had been 
deprived or complained about inattention, or their relationship 
with the ill child's grandoarents. These data indicate that 
most CF families are coping successfully with the 
impact of a serious chronic illness, but that health-care pro
fessionals should be alert to areas of 
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RELATIONSHIP BETWEEN NEONATAL NUTRITlON AND 
SUBSEQUENT DEVELOPMENT IN THE VERY LOW BIRTH
WEIGHT PREMATURE INFANT. Frances Borian, 

Judy Bernbaum, Gilberto R. Pereira. (Span. by W.W. Fox). Univ. of Pa. 
Sch. of Med., and Dept. of Peds., Children's Hosp. of Phila., Phila., PA. 

The relationship between inadequate nutrition in early infancy and sub
sequent brain growth and development has been reported. To determine 
the extent of this relationship, we studied 19 high risk, very low birth
weight, premature infants (mean :!: SD birth wt •• 97 :!: .19 kg, gest. age 
29 :!: 2 wks) requiring intensive care management during the neonatal 
period and followed them up to 12 mos. adjusted age (AA). Nutritional 
status during the neonatal period was correlated with subsequent growth 
and development at 12 mos. AA using standard growth parameters and 
the Bayley Scales of Infant Development. Follow-up measurements 
were: wt. = 8.3 :!: 1.2 kg; length = 72.3 :!: 2.7 cm; head circumference = 
45.3 :!: 1.6 cm; Mental Developmental Index (MDI) = 71.3 :!: 18.7; Psycho
motor Index (PD!) = 78.4 :!: 18.1. There was an inverse correlation 
between the number of weeks in the neonatal period in which the caloric 
intake was lower than 80 cal/kg/day (r=.61, p<..Ol) and protein intake 
was less than 2 gm/kg/day (r=.52, p < .05) with the PD! scores. Neonatal 
nutrition was only weakly related to growth parameters and MDI at 12 
mos. AA. The low correlation with MDI may be due to the fact that 
abnormalities in motor development can be identified earlier than those 
in mental development and therefore this correlation should be retested 
at older ages. This study indicates that early inadequate protein and 
caloric intake is associated with lower PD! scores in premature infants 
at 12 mos. AA and emphasizes the need for close nutritional monitoring 
during the critical neonatal period. 

CHILDREN'S PERCEPTIONS OF OWN AND MOTHER'S VULNERA-3() BILITIES AND MEDICINE USE EXPECTANCIES. Patricia J. 
Bush, Frances R. Davidson, Frances A. Mccrackin, 

Ronald J. Iannotti (Sponsored by Joseph A. Bell anti, M.D.). 
Georgetown University School of Medicine Department of Crnrmunity 
and Family Medicine, Washington, D.C. 

Following a pilot study of 60 children in 1980-81, 420 chil
dren, grades K-6, were interviewed about their orientations to
ward medicines and abusable substances. Among specific areas 
were children's perceptions of vulnerability to COITITIOn health 
problems (colds/upset stomach/fever/nervousness/trouble sleeping) 
and how they related to medicine use expectancies and perceptions 
of mothers' vulnerabilities and medicine use expectancies. 

Results indicated children in all grades, SES level, and both 
sexes believed themselves to be more vulnerable than their 
mothers. On average, children were more likely than their 
mothers to take something special for colds, fever, upset stomach 
and less likely for nervousness and trouble sleeping. Expectancy 
scores were higher for children specifying medicines (rather 
than changes in their routine or diet) and lower SES children. 
These results suggest that expectancies of medicine use are 
formed early. Children distinguish between themselves and other 
family members relative to illness categories and might benefit 
if medicine use information was provided them directly by their 
physicians. 
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Tiil' MOTOH EFF!Cll'NCY HATING: fl SYSTEM FOR DETECTIN'; 37 MINOR NEUROLOGICAL DYSFUNCTION. Betsy Busch, Melvin 
D. Levine and Lynn Meltzer. Children's llospita_l __ 

Medical Center and New England Medical Center, Boston, MA. 
The Motor Efficiency Rating (MER) was developed to provide a 

composite scoring system quantifying one type of minor neuro
logical sign in the school-age child. 246 7-9 year-old children 
were studied. The sample included clinic patients referred 
because of learning problems and randomly selected second graders 
from the community, all of whom received physical examinations 
and cducat ional testing. The community sample also received 
intelligence testing (WISC-R). fill children had extensive neuro
uevelopmental assessments, within which were the component tasks 
of the MER System. The MEil is comprised of 25 observations for 
the presence and severity of various associated movements; scores 
could range from 0 to SO. The mean MER for clinic children was 
27. 96 ± 10. 37 wh i 1 e the mean MER for the community sample was 
36.24 ± 8.81 (p< .0001). Strong correlations existed between 
low MEI( and other minor neurological signs (p« .OCH), temporal
sequential disorganization (p< .001), visual-spatial disorienta
tion (p -.. 001), fine and gross motor difficulties (p< .001) and 
najor attentional problems (p< .001). No significant 
relationship existed between MER and IQ scores or language 
function on the ncuro<lcvclopmcntal assessment. When single items 
•ere studied, much higher false positive and negative rates were 
found than for the composite rating system. 

Minor neurological signs, such as associated movements, can 
>e valid indicators of certain developmental dysfunctions, 
ospecially when quantified as aggregate findings. 

38 
THE PRIMITIVE REFLEX PROFILE: A NEW INSTRUMENT 
TO ASSESS INFANT MOTOR DEVELOPMENT. Arnold J. 
Capute, Frederick B. Palmer, Bruce K. Shapiro, 

:enee C. Wachtel, Al an Ross, and Pasqua 1 e J. Accardo. (Span. 
•Y Mark Batshaw). The Johns Hopkins U. Med. Inst., The JFK 
nst., Dept. of Peds., Baltimore. 

The utility of primitive reflex assessment in the motor
mpaired child has been hindered by lack of a quantitative 
escription of normal reflex maturation. The Primitive Reflex 
rofile is a quantitative examination technique used to evaluate 
rimitive reflexes. Standardization data was obtained on a 
ohort of 381 normal infants examined serially at each well 
aby visit between birth and two years of age. Reflex activity 
enerally decreased with increasing age, although distinctive 
atterns of maturation were noted for individual reflexes. 
he Asyrrrnetric Tonic Neck Reflex was present in the majority 
f subjects at birth, peaked at two months, then declined 
teadily throughout the first year. The Tonic Labyrinthine 
eflex in Prone was most pronounced at four-to-six months and 
eclined more slowly. The Synvnetric Tonic Neck Reflex was 
een only in a minority of subjects between four and six months. 
he Moro Reflex was uniformly present at birth and was suppressed 
y six months. Nonsegmental Rolling ("log rolling"), both 
ead-on-body and body-on-body, was replaced by segmental rolling 
fter six months. Obligatory responses, seen frequently in 
erebral palsy children, were not seen in any reflex at any 
ge in this normal population. This standardized examination 
echnique allows primitive reflexes to be objectively assessed. 

r--on IND!:::PENDENT FU!'!CT-39 IONING OF CHILDREN WITH PKU AND CHILDREN WITH 
OUT PKU, 'J'IIOMAS J. CASEY, M.D. DEBORAH M. 

PITALNIK, PH.D. (ST. CHRISTOPHER'S HOSPITAL FOi{ CHILD
EN, TEMPLE UNIVERSITY SCHOOL OF MEDICINE. This study 
sed a child training practices scale to examine inde
endence training in children with phenylketonuria 
PKU). 14 children whose families constituted the ex
eriment;il group were from 2 to 5 years old, had been 
n the dietary regimen since prior to two months of 
ge, were of normal intelligence, and had no siblings 
ith PKU. Control group parents were matched for so
ial class, child age, birth order, and number of chi
dren in family; none had children with handicaps. 
arents of PKU children were significantly more re
trictive of their children's independent functioning 
han were the parents of the NON-PKU Fathers 
nd mothers of PKU children differed in the types of 
estrictions they expressed. More restrictions diff
rentiated the PKU fathers from the NON-PKU control 
roup fathers than differentiated the PKU mothers from 
he NON-PKU mothers. Social class, child age, and bi
th order were found to be significant intervening va
iables. Strong, internalized controls related to fa
d restrictions were noted in the PKU children in the 
tudy, seemingly developed as a result of parental tr
ining strategics. Parents relied on these child con
rols to enhance dietary compliance in a manner that 
ermitted the child more social independence. 

THE EFFECTS OF WEANING ON INFANT BEHAVIOR IN THE 
"() FIRST YEAR Steven K. Clarke and Robert J. Hannon 

(Spon. by David A. Wenger), University of Colorado 
School of Medicine, Departments of Pediatrics and Psychiatry, 
Denver. 

In the first phase of a multi-dimensional study of the effects 
of weaning from the breast on infant behavior, a maternal inter
view and questionnaire were developed and administered to 100 
middle-class American mothers who weaned their infants during 
the first year of life. The major objectives of the interview 
and questionnaire were to provide detailed descriptive data about 
the human weaning process and to identify and assess the behav
ioral responses of infants to weaning in the first year. 

Preliminary results indicate that some infants exhibit in
creased fussiness and/or a change in sleep patterns irranediately 
following the onset of weaning, and that these effects are more 
likely to occur with infants whose mothers initiate weaning dur
ing the second half of the first year. One explanation for this 
apparent age-related differentiated response may be that breast
feeding becomes an increasingly important means of emotional 
assuagement for infants as they reach higher levels of cognitive 
and emotional development. 

The mean and median age for the initiation of weaning was six 
months. The mean and median age for the completion of weaning 
was seven months. Many inf ants were reported to have weaned them
selves, but most were receiving significant nutritional supple
mentation during this period of self-weaning. The most corranon 
reason given by mothers for weaning was that their milk dlone 
was not adequately assual..Jing their infants' hunQer. 

41 
LANGUAGE MILESTONES FROM 0-3 YEARS AS AN INDEX OF DEV
ELOPMENTAL STATUS. James Coplan, John R. Gleason,and 
Margaret L. Williams. SUNY-Upstate Medical Center, 

Dept. of Pediatrics, and Syracuse University, Syracuse, N.Y. 
The need exists for a well-validated language screening ins1ru

ment covering the first 3 years of life, since this is when most 
language skills emerge. To examine the relationship between lan
guage milestones and development during the first 3yr. of life, 
and to devise a brief language screening test suitable for phys
ician use, an early language milestone scale (ELM Scale) was writ
ten, normed and validated. Fortyone items written by one of us 
(JC) were normed on 191 children age 0-36 months compromising a 
chronologic, racial, and socioeconomic cross section of the qer.
eral population.Percentile values for the emerqence aoe of each 
item were obtained;pass/fail criteria for the ELM Scale as a 
whole were developed based upon these values. The ELM Scale was 
then given to 119 children referred to us for evaluation of pos
sible developmental disability.Each child was also formally test
ed by a psychr.logist and speech pathologist who were unaware of 
the child's performance on the ELM Scale,with the followinq re-

sults: Formal Testin _ _Ql_ = 
A n orm Sensitivity 63+2 .97 

ELM Abn 63 4 Specificity 5o .93 
Scale Norm 5 50+4 
We conclude that language milestones from 0-3 yr correlate clcse· 
ly with devplopmental status. The sensitivity and specificity of 
the ELM Scale justify its use as a screening instrument among 
children at risk for developrrental disability. 

NEONATAL AUDITORY BRAIN STEM RESPONSES-LACK OF 
PROGNOSTIC VALIDITY. C.Cox, M.Hack, D.Metz, RB&C Hosp. 
Dept. Ped.,CWRU and CSU. Cleve.OH.(Spons.A.Fanaroff). 

Although auditory brain stem responses(ABR)are widely recommen
ded for assessment of neonatal auditory function, infants so test
ed have had little long term follow up. To assess the prognostic 
validity of neonatal ABR, we tested 50 VLBW(<l.SKg) infants prior 
to discharge and then at 4 and 20 months corrected age. 

Total (n=SO) Abnormal ABR 
n (%) Comments 

Neonatal 9(18%) 
4 Months 3(6%) All cochlear/central 
20 Months 9(18%) 3 cochlear/central, 6 middle ear disease 

Initially 9 neonates(l8%)were abnormal (Wave V latency or C.T. >2 
SD of normal). At 4 months only 1 of these infants and 2 others 
were abnormal. Thus of the 9 infants initially classified as ab
normal only 1(11%) had abnormal responses at all 3 tests with per
manent hearing loss at 20 months whereas of 41 infants initially 
classified as normal, 6(12%)were subsequently abnormal (4 with 
middle ear [M.E.] disease and 2 central defects). Abnormalities 
which disappeared after the neonatal period correlated best with 
birth wt., RDS, Neonatal risk score(p<.OS)and therapy 
(p<. 001). At 20 months 9(18%) infants were abn. only 3 of whom had 
been abn. as neonates(! pennanently impaired and 2 who had become 
normal at 4 months but now had conductive loss due to M.E.). 

Thus, since neonatal ABR testing is a poor predictor of subse
quent hearing loss and since M.F.. contributes significantly to 
later hearing loss during infancy and early childhood, follow up 
hearing testing is imperative. 



86A BEHA VIORIAL SCIENCES HEALTH SER VICES RESEARCH 

CHILD ABUSE BY THERMAL INJURY - Bernard J. Cullen, 
Pamela S. Brewster 2 Angela Best! MCO, Department of 
Pediatrics, Spon. by Margaret Robinson 

A retrospective analysis of the records of children admitted 
to a burn unit of an urban hospital over a 5-year period was un
dertaken to determine the prevalence and characteristics of ther
mal injuries in these patients. Of the 110 pediatric admissions 
during this period, 14 (12%) were found to have inflicted thermal 
injuries that constituted child abuse. This group was mostly 
comprised of white males with a range in age of 8 months to 11 
years (average age was 6.1 years.) Half of the abused children 
came from female-headed households, and were either the youngest 
or middle child and had three or fewer siblings. The burn char
acteristics revealed that 36% of the abused group were burned 
over 20% or more of TBSA, and over 70% of these were second de
gree scald burns. 

The distribution, depth and extent of the burns for children 
with inflicted thermal injuries demonstrated a variable pattern 
of thermal abuse for school age children involving the upper ex
tremities (34%), trunk (17%), head and neck (11%), and buttocks 
and perineum (7%). While other studies have demonstrated the in
cidence of abuse at a younger age, this study suggests that the 
risk of child abuse by thermal injury does not decrease with age. 
Instead, although there is a prevalence of upper extremity burns, 
the occurrC'nr.e of ncmspc.cific burn patterns SllbSPsts !"hat the rlis 
tribution of thermal injuries may become more variable with the 
advancing age of the child, thus making the detection of abuse 
more difficult. 

44 
DEVELOPMENTAL OUTCOME OF <1250 GM. NEONATES BORN IN 
1980: >90% RETRIEVAL IN A-PROGRAM FOR AN INDIGENT POP
ULATION. MB Escobedo, JL Hilliard, J Schlansker, MA 

Hunter, C McLerran, Dept. of Pediatrics, Univer of Texas Health 
:>c1ence Center, San Antonio (Spon. by Y Brans) 

The efficacy of neonatal intensive care for the very low birth
weight (VLBW) inf ant has been difficult to evaluate in low income 
groups because of poor compliance and incomplete patient retrieval 
All VLBW infants (<1250 gm) born at the Bexar County Hospital in 
1980 have been followed in a program which provides continuity of 
contact with medical professionals from birth through 2 yr, com
prehensive medical care, and periodic developmental evaluation. Of 
5674 infants born in 1980, 47 (0.8%) weighed 500-1250 gm. Twenty
eight (60%) survived and 26 of 28 (93%) have been successfully 
followed for at least 1 yr. Mean birthweight and gestational age 
were 1026 gm. (range 709-1233) and 29 weeks (26-37). Sixteen (62%) 
were males and 16 (62%) firstborn. Four (15%) were SGA; the re
mainder AGA. Eight (31%) had Apgars at l' or 5' < 3; 21 (81%) re
quired oxygen and 18 (69%) respirators. Eight (3l%) had 17 hospi
talizations in the first yr primarily for lower respiratory dis
ease. Parents were primarily Spanish-surnamed (71%), married (71%) 
and indigent. Over half had annual incomes <$3,840. Sixteen moth
ers (61%) were <20 yrs old. Bayley exams at-12-18 mos. showed a 
mean MDI (mental) score of 95 (<50-115) with 2 (8%) >2sD and 4 
(15%) >1sD below the mean. The mean PDI (motor) score was 90 (<50-
111) with l (4%) >2sD and 6 (23%) >1sD below the mean. This inborn 
poor, Mexican-American, medically complicated, VLBW group was re
trieved with an appropriate program design at a very high rate and 
was demonstrated to have a favorable developmental outcome. 

ATTENTION IN NEONATES IS A FUNCTION OF AROUSAL STATE. 
-":i Judith M. Gardner and Bernard Z. Karmel (Spon. by 

E. Brown) Albert Einstein Coll. of Med., Dept. of 
Psych., Bronx, NY and Mt. Sinai Med. Ctr., Dept. of Neurosurg.,NY 

Deficits of attention in newborns have been implicated as pre
dictors of neurobehavioral dysfunction. We devised a method 
based on the Fantz preference technique which produces a system
atic pattern of attention describing the relationship between 
arousal states and visual preferences in neonates. Healthy full
term infants (n=l2; mean postnatal age=5J hrs; mean birthweight= 
3295 gms) were tested in two different states of arousal; a more 
aroused state (unswaddled prior to feeding) and a less aroused 
state (swaddled after f2eding). Infants viewed simultaneous pre
sentations of two 15 cm homogeneous light fields, each of which 
was independently turned on and off by a square-wave generator 
set at one of four frequencies (1, 2, 4, or 8 Hz). In each con
dition, all combinations of two different frequencies were pre
sented for 30 sec each. The mean amount of time infants looked 
at each of the four frequencies was calculated and plotted. The 
resultant curves for the two arousal conditions were compared and 
demonstrated that inf ants systematically look longer at faster 
frequencies when less aroused and at slower frequencies when more 
CJ'? IL aroused (£ < .001). Our method permits 

1o measurement of response patterns in two 
f-" .;; 1 arousal conditions that together quanti-
; tatively describes neonatal visual at-

S 1 
tention. We believe that infants who 

8 deviate from this pattern should be fol-
Frequency (Hz) lowed for potential dysfunction. 

HEAD CIRCUMFERENCE (HC) GROWTH AND DEVELOPMENTAL 
"() OUTCOME AT TWO YEARS IN VERY LOW BIRTHWEIGHT (VLBW) 

INFANTS. Steven J. Gross and Carol 0. Eckerman (Spon. 
by Samuel L. Katz). Duke Univ. Med. Ctr .• Ped., Durham. 

The predictive role of early HC growth for subsequent develop
ment was evaluated in all 85 survivors with birthweight <1500 gm. 
born from 1/1/78 to 3/31/79. Infants were divided into 4 groups 
based on HC at birth (<10% or >10%) and HC growth at six weeks 
(<3.5 cm or >3.5 cm). The VLBW infants and 95 full-term infants 
matched in social background were evaluated at 6, 15 and 24 months 
with neuromotor (NM) examinations and the Bayley Scales of Infant 
Development. The percent of POOR OUTCOME (major NM defect and/or 
DI <80) was significantly related to HC growth. 
HC AT BIRTH: <10% >10% 

HC AT 6 WKS: < 3. 5 cm ?3. 5 cm <3. 5 cm .Ll. 5 cm 
FULL- TERM 

INFANTS 
(n=95) (n=9) (n=l2) (n=32) (n=32) 

6 MONTHS 
15 MONTHS 
24 MONTHS 

100 
100 
100 

42 
8 

25 

43 
44 
55 

7 
3 

19 

2 
3 

16 

The incidence of poor outcome for infants with HC at birth >10% 
and HC growth cm was low and similar at each age to that for 
full-term infants. At 6 months, the other 3 groups of VLBW infant; 
had poorer outcome. At 15 and 24 months, the two groups with less 
postnatal HC growth continued to show poorer outcome; however, 
the group with HC at birth <10% but greater postnatal HC growth 
demonstrated catch-up, such that outcome was now similar to that 
for full-term infants. The group with poorer HC growth at both 
periods showed uniformly poor outcome at all ages. 

• 
CRITICAL PERIOD FOR CATCH-UP GROWTH IN LOW BIRTH
WEIGHT (VLBW) INFANTS. M.Hack, I.Merkatz, S.McGrath, 
A.Fanaroff. Dept. Ped.,JUi&'C:Hosp., CWRU, Cleve. OH. 

We have documented the important relationship between growth 
and developmental outcome of VLBW infants. To determine the poten
tial and correlates of catch-up growth, we prospectively followed 
182 VLBW (<l. 5Kg) born in 1977-78 until 33 months corrected age. 
147 were AGA (mean G.A., 29 wks; BW l.2Kg; HC 26.5 cm; HT 38.8 cm) 
and 35 were SGA, <3% (mean G.A. 32 wks; BW 1.14 Kgs: HC 27.0 cm; 
HT 37.9 cm). They were defined as small if <3% and growing appro
priately if >3% at 40 wks, 8, 21, and 33 months corrected age. 

INTRAUTERINE WEIGHT <3 PERCENTILE AT 
GROWTH 40 Wks 8 Months 21 Months 

AGA (n=l4 7) 
SGA (n=35) 

n (%} n (%) n (%) 
67(46%) 40(27%) 28(19%) 
32(91%) 17(49%) 17(49%) 

33 Months 
n (%) 
25(17%) 
16(46%) 

Thus potential for catch up in SGA VLBW infants is limited to in
fancy and the failure to catch up in 46%.may relate to the timinr, 
and severity of the growth deficit in utero. In contrast AGA in
fants may grow poorly during the neonatal period yet catch up as 
late as the 2nd year. Significant correlates of impaired P,rowth 
at 21 months were head circ. <3% at 40 wks (p<. 0001), social class 
(p<.001), marital status (p<.003), BW (p<.005), neonatal risk 
score (p<.05), low developmental quotient (p<.05) and neurologi
cal abnormality or chronic disease (p<.04). 7/15(47%) of infants 
with neurologic abnormality were small, whereas32/157(20%) of the 
neurologically intact infants were undergrown at 21 months. 

Thus there appears to be a critical period for catch up growth 
in VLBW infants when intervention may be possible. 

UTILIZATION OF PHYSICIAN ASSISTANTS ON A LARGE NEWBORN 
• SERVICE. Joan E. Hodgman, Nancy Edwards, George A. 

Halterman, Division of Neonatology, Dept. of Pedia
trics, USC School of Medicine and Womens Hospital, LAC/USC Med. 
Ctr., Los Angeles, Ca., USA. 

On July 1, 1981 we began the initial year of a one year post
graduate training program for physician assistants (PAs) in the 
specialty of Neonatology. The program was established, l)to pro
vide primary care to high-risk newborns in a highly technological 
environment; 2)to provide PAs an opportunity for postgraduate 
training in a specialty area. Three PAs were selected on the ba
sis of academic performance, completion of an accredited PA Pro
gram, national board scores, interviews, and prior experience. 
They were assigned to specific teams composed of a Fellow, a pedi
atric resident, and an intern. The PA follows the team schedule, 
including night call, and is responsible for admission work-ups Ii 
rotation with the intern, and for performing a variety of diagno&
tic and therapeutic procedures. The PA also has primary respon
sibility for follow-upmanagement of the baby, always under appro
priate physician supervision. PA "residents" are utilized in all 
areas of the service, i.e. the Normal Nursery, NICU, Special and 
Intermediate Care Nurseries, Delivery Room Resuscitation Team, 
and the High Risk Preemie Follow-up Clinic. Evaluations by su
pervising physicians reveal that the PAs are demonstrating a high 
level of clinical performance, and have been well received across 
the entire Newborn Service. We believe that utilization of PAs 
may be a viable solution to the problem of decreasing involvement 
of both practicing pediatricians and pediatricians in training, 
in providing primary care in newborn nurseries. 
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SOLJ::MNITY IN THE IRON DEFICIENT INFANT. Alice S. 
Honig and Frank A. Oski. College of Human Develop
ment, Syracuse University, and Dept. of Pediatrics, 

:UNY, Upstate Medical Center, Syracuse, New York. 
In an effort to better characterize the behavioral changes 

.hat accompany iron deficiency in infancy a "Solemnity Score" 
SS) was developed and utilized in conjunction with the Bayley 
lental Development Index (MDI). Both tests were administered 
•rior to, and one week after, treatment with IM iron. Infants, 
•ges 9 to 12 months, were stratified into 4 groups based on 
.aboratory tests: Hb Ferritin RBC Porphyrin MCV 

Normal >ll >12 ng/ml <30 µg/dl >72 fl 
Iron depleted >11 <12 ng/ml <30 µg/dl >72 fl 

I. Iron deficient >11 <12 ng/ml >30 µg/dl >72 fl 
>. Iron deficient >11 <12 ng/ml >30 µg/dl <72 fl 

Solemnity was scored as follows: 0, wreathed in smiles, with 
.parkling eyes, laughter; 1, quite smiley; 2, occasional smile; 
1, one or two smiles/hr.; 4, no smiles/hr. After iron therapy 
•Oth scores on the Bayley MDI and the SS changed significantly in 
he iron deficient infants. In groups 3 and 4 the mean increase 
.n the MDI was 21.9; for groups 1 and 2 it was 5,4 (p <.01). The 
:s score fell from 2.72 to 0.61 in the iron deficient infants; in 
:roups l and 2 the SS score changed from 1.5 to 0.85. Ten of 18 
.nf ants in groups 3 and 4 became less solemn and 6 remained un
:olemn. In contrast only 3 of 20 inf ants in groups 1 and 2 be
:ame less solemn; 14 remained unsolemn. These results suggest 
.hat even non-anemic, iron deficient infants have a characteris
ic demeanor that should alert physicians to the presence of this 

:ommon nutritional deficiency. 

50 
A PSYCHOLOGICAL EVALUATION OF PRE-ADOLESCENTS WITH 
RECURRENT ABDOMINAL PAIN (RAP). Susan Jakob, Louis 
Najarian, Fred Daum, Harvey Aiges, Jim 

,nd Mervin $1 lverberT. Yeshiva Un1vers1ty, Department of 
'sychology and Corne 1 University Medical College, North Shore 
lniv. Hosp., Departments of Psychiatry and Pediatrics, New York. 

To determine the specific psychological characteristics of 
ire-adolescent girls with RAP, three variables (1) dependency 
1eeds, (2) conflict about sexual identity, and (3) pre-disposi
:ion to somatization were evaluated in 7 pre-adolescent girls 
1ges 10-13 with RAP, 7 with inflammatory bowel disease, and 7 
1ithout illness. All were matched for age and IQ by the W. I.S.C.
i. Each individual was given a standard psychological battery 
:onsisting of the Draw-A-Person, Thematic Aperception Test 
T.A.T.), and Rorschach tests. Additionally, their parents 
•nswered questions regarding medical, psycho-social, and behaviol"' 
11 issues. All tests were administered by a researcher "bl ind" 
:o the specific diagnoses and were scored independently by 2 
1sychologists. Several items in the questionnaire reveal 
:ignificant differences related to dependency needs and pre
lisposition to somatization (p<0.05) between those girls with 
iAP and the 2 other study groups. These results are confirmed 
1y items in the T.A.T. and the Rorschach tests which also 
lemonstrate significant differences in dependency needs, conflict 
1bout sexual identity, and pre-disposition to somatization. 
n summary, the psychological evaluation of pre-adolescents 
lith RAP by questionnaire, T.A.T. and the Rorschach test indi
:ate that pre-adolescent girls may have specific psychological 
:haracteristics which predispose them to recurrent abdominal pain. 

INFANTS OF DRUG DEPENDENT WOMEN: EVALUATIONS BY THE 51 BAYLEY SCALE OF MENTAL DEVELOPMENT, Karole Kaltenbach, 
Betty Leifer, Loretta P. Finnegan, Thomas Jefferson 

rniversity, Department of Pediatrics, Philadelphia, Pennsylvania. 
A longitudinal investigation is being conducted to evaluate 

.he developmental status of 50 inf ants born to drug dependent 
1omen enrolled in Family Center, a comprehensive treatment pro
;ram providing psychosocial and medical services as well as 
1ethadone maintenance for opiate abusing women. Infants were 
1ssessed at 6 and 12 months of age with the Bayley Scale of Men
:al Development. At six months of age, the mean mental develop-
1ent index (MDI) was well within the normal range (mean MDI = 
.05). However, males had significantly higher scores than fe-
1ales, mean MDI's were 109 and 102 respectively. Twenty-four 
.nf ants have reached 12 months of age and their average perform-
1nce continued to be within the normal range of development (mean 
!DI= 103). The repeated assessments at 6 and 12 months of age 
·evealed a significant decline in Bayley Scores for male infants 
:6 month mean MDI = 114; 12 month mean MDI = 103). There were 
10 differences in scores between male and female infants at 12 
ionths of age. The sex differences found at 6 months of age are 
.nconsistent with the literature and suggest the need for further 
·esearch to determine if drug dependent women are more responsive 
:o male infants during the first few months of life. Overall, 
:hese data indicate that infants born to drug dependent women 
lo not suffer any demonstrable developmental sequelae during 
:he first year of life. 

KNOWLEDGE OF CHILD DEVELOPMENT IN DRUG DEPENDENT 
MOTHERS, Karole Kaltenbach, Betty Leifer, Loretta 
P. Finnegan, Thomas Jefferson University, Depart

ment of Pediatrics, Philadelphia, Pennsylvania. 
Outcome of children born to drug dependent women has been an 

area of concern for health professionals. Previous research has 
been directed primarily toward identifying the medical risk fac
tors associated with prenatal exposure to narcotic agents. This 
has resulted in little information regarding environmental risk 
factors concomitant to this population. In order to investigate 
the specific characteristics of these drug dependent women that 
are related to child rearing practices, a Knowledge of Child De
velopment questionnaire was administered. Subjects where opiate 
abusing women enrolled in a comprehensive treatment program pro
viding psychosocial and medical services as well as methadone 
maintenance. All of the women (N = 30) tested had a history 
of at least 2 years of drug abuse, an average of 11 years of 
education and an average age of 28 years. Of 33 test items, 
14 were answered incorrectly by over 1/3 of the mothers and 6 
questions were answered incorrectly by more than half. The 
most frequently missed questions pertained to basic develop
mental milestones. Mothers consistently underestimated the 
age by which a child should be able to walk, talk, and have 
the physiological maturity for toilet training. As a practi
cal application of this information, parenting classes, within 
comprehensive treatment programs, should stress basic infant 
development in order to avoid unrealistic and inappropriate 
expectations that may damage mother-infant interaction. 

NEONATAL PERCEPTIONS OF DRUG DEPENDENT MOTHERS, 5:3 Karole Kaltenbach, Betty Leifer, Loretta P. Finnegan, 
Thomas Jefferson University, Department of Pediatrics, 

Philadelphia, Pennsylvania 
A mother's perception of her newborn has been found to be an 

important factor in the psychological and social development of 
her child. In order to more fully understand the risk factors 
for infants born to drug dependent women, this study investiga
ted how these women perceive their infants. Sixty drug dependent 
women and 21 non-drug dependent women of comparable socioeconomic 
and medical backgrounds were administered the Broussard Neonatal 
Perception Inventory 24 hours post partum. Drug dependent mothers 
had significantly more negative perceptions of their newborns 
than non-drug dependent mothers ( .,..:"" = 4 .17, p < . 05). In addi
tion, differences in maternal perceptions within the drug depend
ent group were found to be a function of severity of withdrawal. 
Mothers of infants who subsequently required pharmacotherapy for 
abstinence had significantly more negative perceptions than 
mothers of infants who did not require therapy ('J'-'- = 7.38, 
p < .01). Although drug dependent mothers may have more nega
tive perceptions because they expect their infants to undergo 
abstinence, studies with normal infants have found that mother's 
perceptions are often unrelated to the physical condition of the 
child. These findings suggest that infants born to drug depend
ent women may be at risk for maladaptive mother-infant relation
ships and that maternal characteristics specific to this p0pula
tion must be better understood. 

DEPRESSIVE SYMPTOMATOLOGY, ANXIETY AND LIFE EVENTS 5" IN CHILDHOOD CANCER PATIENTS. Stuart L. Kaplan, 
Pam Lenon, Chantal Weinhold, Carol Einhorn, 

Philip Lanzkowsky. Sch. of Med., Health Sciences Ctr., SUNY at 
Stony Brook and Long Island Jewish-Hillside Med. Ctr., Dept. of 
Pediatrics, New Hyde Park, N.Y. 11042. 

In order to study the prevalence of psychiatric symptomatology 
in childhood cancer patients the Beck Depression Inventory (BDI), 
Children's Depression Inventory (CD!), the State-Trait Anxiety 
Inventory (STAI), the State-Trait Anxiety Inventory for Children 
and a Life Events Inventory developed for this population were 
administered to 34 children with cancer between the ages of 
8-18 years. Illness variables such as length of time since 
diagnosis and number of remissions were considered in the data 
analysis. Eight of the 17 adolescents studied obtained a cut
off score on the BDI indicative of mild depression and of the 17 
children studied, five achieved a cut-off score on the CDI 
indicative of mild depression. In both children and adolescents 
there were significant differences between the depressed and non
depressed children on the other instruments administered. 
There were less positive life events (p< .01), more negative 
life events (p< . 05) and more trait anxiety (p < . 01) in the 
depressed than the nondepressed groups. Illness variables were 
not significantly related to life events and the other measures 
of psychiatric symptomatology. Thus, half of the adolescents 
studied and one third of the children studied demonstrated 
evidence of psychologic disturbance on all of the instruments 
administered. 
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INTRAVENTRICULAR HEMORRHAGE (IVH) VENTRICULAR 
DILATATION AND OUTCOME. Anne Koons, Sh an Sun, Richard 
Koenigsberger, Mathias Hagovsky, Carol Bechtold. Spon. 

F. Behrle) New Jersey Med. School, Div. Neonatology, Newark, N.J. 
From 1980 thru Sept. 1981, 21 infants with IVH were fol

lowed. Papile's classification with a modification in Stage I II 
was used to categorize these neonates. Stage II la was used for 
posterior horn dilatation alone and/or minimal dilatation of the 
lateral ventricles, lllb for moderate dilatation of entire ven
tricular system. Outcome was assessed quarterly by Bayley testing 
and neurologic exam. 4 of 7 patients with Grade I I lb IVH failed 
to demonstrate complete resolution of ventricular dilatation. 
Three infants (12, 9 & 5 months) had normal developmental assess
ment and neurologic exam, although head circumferences followed 
the 90th percentiles. A fourth infant with early reduction of 
ventricular size later developed progressive dilatation requiring 
shunting at 13 months. 

I VH Stage I I I I I a I I I b IV 

The finding of normal developmental outcome in all classes of 
IVH implies that other determinants besides the bleed may be 
more important prognosticators of CNS performance. Ventricular 
size does not necessarily correlate with any specific sign of 
CNS dysfunction. Extended evaluation is important to clarify 
ultimate outcome. 

MATERNAL PSYCHOLOGICAL DETERMINANTS OF INFANT OBESITY: 
5() DEVELOPMENT AND TESTING OF TWO NEW INSTRUMENTS. 

Michael S. Kramer, Ronald G. Barr, Denis G. Leduc, 
Christiane Boisjoly, and Ivan B. Pless. McGill U. Faculty of Med., 
Depts. of Pediatrics and Epidemiology and Health, Montreal. 

Since maternal psychological factors may affect infant feeding 
and thus "confound" the relationship between feeding and subse
quent obesity, we have developed and tested two instruments to 
measure such factors. The Maternal Preconceptions of Ideal Infant 
Body Habitus (IBH) consists of 4 drawings of 9-month-olds exhibi
ting a range of body habiti from quite lean to very chubby; new 
mothers are asked to rank the 4 in order of preference for their 
new baby. The Maternal Feeding Attitudes (MFA) is a 10-item 
questionnaire addressing the new mother's food "pushiness". 
After extensive piloting, the final versions of both measures 
were tested (and retested) prospectively in a sample of 50 con
secutive women giving birth to normal full-term healthy newborns. 

Both the IBH and the MFA produced high test-retest intraclass 
correlation coefficients (RI's): ,92 and .95, respectively. 
Significant inverse correlations were found between the IBH and 
both age (r=-.38; P=.004) and the Green SES index 
(r=-.28; P=.025), indicating that older, higher-SES mothers pre
fer leaner infants. Breast-feeding mothers had significantly 
lower mean IBH scores than did formula-feeding mothers (P=.029). 
The MFA, by contrast, was not associated with any of these vari
ables. We conclude that maternal adiposity preference and feed
ing attitudes can be reliably measured. Owing to their possible 
associations with infant obesity and its determinants, we urge 
that these factors be included in future studies in this domain. 

TREATMENT OF ANOREXIA NERVOSA (AN) IN A CLINICAL RE-57 SEARCH CENTER (CRC). .Jl.icha.!:_d __ E_. __ Krei2_e_,_J1Q.r.lliira 
Lipinski, ChristqQ_her _H..Q_Qg_man, Dept. of Peds. & 

Psychiatry, Univ. of Rochester, Strong Mem. Hosp. Med. Ctr., 
Rochester, N.Y. (Sponsored by Gilbert B. Forbes) 

Bruch has called behavior modification to induce weight gain 
in AN "perilous". report key findings of a successful behavi
oral regimen that combined treatment and metabolic studies for 8 
patients with AN (none with vomiting) in a CRC. All patients ad
justed satisfactorily to the protocol and met the discharge 
weight goal in 26 to 64 days. The research-care team consisted of 
a pediatrician, a psychiatrist and the CRC staff, each with clear
ly defined roles. Each patient received a prescribed, constant 
diet for 6-day periods, during which metabolic balance studies 
were performed. Intake was increased by 300 Cal/day at the end of 
each period if weight gain was not at least 0.2 kg/day. The bath
room door was locked; complete bed rest was enforced for 24 hrs. 
if any day's food was not eaten; and staff accompanied the patient 
to other areas of the hospital. He were encouraged to find that: 
l) patients perceived the controlled, consistent research proto
col as supportive; 2) patients were minimally "manipulative", due 
to the finely regulated environment of the CRC, which contrasted 
beneficially with their adverse home environments; 3) the on-site 
metabolic kitchen added flexibility and palatability to the diet, 
4) the dietitian's professional advice aided in the acceptance of 
the diet; and 5) a nurturant research team could initiate thera
peutic changes in the patients and families while conducting 
clinical studies. These findings suggest important treatment 
principles for p•tients with AN in other settings. 

A CONTROLLED STUDY OF PRE-SURGERY PREPARATION FOR 58 CHILDREN. I. Frankl in Kuhn, Jr., Samuel LeBaron, and 
Lonnie Zeltzer. (spor1. by Charles Grose). The Univ. 

of Tex. Hlth. Sci. Ctr., Dept. of Pediatrics, San Antonio, Texas. 
Standard preparation programs to reduce anxiety of children 

about to undergo surgery are assumed to benefit children and 
parents. To test that assumption, 60 children (3-11 years), 
admitted to a county hospital for nonemergency surgery, were 
randomly assigned to l of 4 experimental groups: (l) child prepa
ration, (2) parent preparation, (3) both child and parent prepara
tion, and (4) no preparation. Preparation techniques included 
videotapes, coloring books, structured parent interviews, and 
written guidelines for parents. Dependent measures of children 
included: (1) self-reports of anxiety {"fear thermometer" rating 
fear of 15 aspects of hospitalization and surgery), (2) behavioral 
observations made by 2 independent raters on children's anxiety 
and cooperation during hospitalization (88% perfect agreement 
between the 2 raters), (3) physiological measures of anxiety 
(including pulse, respiratory rate, blood pressure, nausea, vomit
ing, medication needs), (4) length of hospital stay, and (5) 
problem behaviors pre-, during, and post-hospitalization (rated by 
parents). Parents also rated their own anxiety during their 
child's hospitalization and their satisfaction following dis
charge. Analysis of variance and covariance indicated no differ
ences between the 4 groups for any of the dependent measures. The 
data indicate that standard pre-surgery preparation does not 
necessarily reduce either children's or parents' anxieties or 
increase parental satisfaction. We conclude that such preparation 
should be individualized rather than standardized. 

DECREASING MORTALITY AND MORBIDITY OF INBORN VERY LOW 
BIRTH WEIGHT (VLBW) INFANTS BOOG. Savitri P. Kumar, 
Endla K. Anday, Linda M. Sacks and Maria Delivoria

Papadopoulos. Univ. of PA., Dept. of Pediatrics, Phila., PA. 
Paucity of data exists on the mortality and morbidityof infa:1t. 

The present study reports on the in hospital Col1rsc of 15 
of 34 inborn infant survivors delivered at the Hosp. of the Univ. 
of PA. between Jan.1980-Sept.1981. Mean +SEM birth weight and ges
tational age were 705 + 24g (range 500-BOOg) and 27 + .4wks(range 

Ten infants were small for 
age (SGA) with a male: female ratio of I :4. Maternal comp! ications 
were present in all cases; 6 (40i;) were delivered by C-scction. 
The mean Apgar scores at I and 5 min were 4.5 and 6.4 
with a mean admission pH of 7.28. Three infants died in the neo
natal period. Major complications included nccrotizing entcroco
litis (6/15), with 2 infants dying at 6wks of age, patent ductus 
arteriosus (6/15), with 2 requiring ligation, culture positive 
sepsis (6/15) and intraventricular hemorrhag" documented by EMT 
scan (5/15). Mean duration of mechanical VL'ntilation was 51 days 
and was principally for apnea. No infant dcvc>loped severe brocho
pulmonary dysplasia. Birth weight was in a mean (>f 12 
days. Only l infant had >Gr 2 retrolental fibroplasia. Mean dura 
tion of hospitalization was 118 days. Currently, follow up in 
8 of 10 infants who are between 9 and 17 montl1s of C'llrrcctcd age 
shows that except for l infant with microcephaly and deL:yed de
velopment, the remainder of the infants appear to be free of ma
jor disabilities. Although it is too early to prognosticate it 
seems that the outcome for the extremely low birth weight infant 
may be no different than that of their heavier col1nterparts. 

£O LONG- HRM OF NFONATES REOllIR!Nf; /I PACE'111KER 
\J FOR CONGENITAL HEART BLOCK. R.A. Lazarte, E. r.oldson, 

M. Kemper, and J. Hernandez nent. of Perinatolonv, 
The Children's Hospital, Denver, Colorado 

Between 1970 and 1979 four infants with cornnlete conoenital 
heart block were admitted to The Children's Hosnital in nenver, 
Colorado. In all of the cases the diaonosis was susnPCtPrl nre
natal ly because of fetal bradycardia or difficulty in detectino 
fetal heart tones. The infants had birthweinhts hetween 2R0 11 anrl 
3380 grams. Three of the patients were full term and one had a 
gestational a9e of 33 weeks. The nremature had hvdrons fetalis 
and a maternal history of systemic lunus ervther1atosus. nne of 
the term infants was later found to have an atrial sental defect 
of the ostium secundum type which was repaired at nine vears of 
aqe. Three of the infants had transvenous nacemakers nlaced 1•ith 
-ln the first eiqht days of life. All of the children ultirnatelv 
required permanent pacemakers which nlaced het1Yeen 2'1 davs · 
and three years of life. All of the children have survived to 
date and have had no restrictions in their nhysical activity he
cause of the pacemaker. One child has required four revisions of 
the pacemaker in the 11 years since her birth. The children were 
seen for develoomental follolY-UP between aoes 18 months and 11 
years. The assessment tools used included the Ravleu scales of 
Infant Development and the Stanford-Rinet IntellioPncP. <cale. 
All of the children are functionino in the normal 

The purpose of this communication is to noint out that with 
early aqqressive rnanaoement children survivP heart 
and can grow up functionina as normal individuals. 
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REASSESSMENT OF P-ELATIONSHIP OF PERINATAL RISK FAC• 61 TORS AND QIILD ABUSE. John M. Leventhal and Susan A. 
Egerter (Spon. by Paul L. McCarthy). Yale University 

:chool of Medicine, Yale-New Haven Hospital, Department of Pediat
·ics & Child Study Center, New Haven, Connecticut. 

The purpose of this study was to determine whether prematurity 
tnd/or young maternal age arc important risk factors for child 
abuse. Previous studies, most of which have used a case-control 
lesign, have provided contradictory evidence about the relation
;hip of these factors to abuse because of the failure to use com
>arable controls, to clearly define abuse, and to take account of 
lifferences in clinicians' likelihood of detecting abuse. 

To investigate these risk factors, a case-control design was 
tsed. Cases were 106 children who: (1) had been reported to the 
'NHH child abuse registry from 1/75 to 12/79, (2) had evidence of 
lefinite or probable physical abuse based on an independent re-
1iew of the incident, and (3) had been born at the same hospital. 

each case, a control who had no evidence of abuse was chosen 
'rom a log of births and matched according to birthdate, sex, 
:ace, method of payment for the hospitalization, and provider of 
iealth care (to minimize detection bias). Perinatal data were ab
;tracted from the hospital charts. Analysis showed that the rates 
>f prematurity (gestational age < 37 weeks) were no different in 
:ases and controls: odds ratio (w)=l.43, x2=0.53, p>.5. The rate 
>f teenage mothers (age <20) at the birth of the abused child was 
iigher in the cases than the controls ( .. =1.86, x 2=3.60, p=.058). 
rhus, prematurity is not a risk factor and young maternal age at 
>irth is likely a risk factor for abuse. These results emphasize 
:he need for careful research design in such studies. 

THE MATCHING FACES ATTENTION TASK, Craig B. Liden, 62 (Span. by Thomas K. Oliver), School of Medicine, Univ. 
of Pittsburgh, Dept. of Ped., Children's Hos. of Pgh. 

The Matching Faces Attention Task (MFAT) provides o structured 
1eans to obtain quantitative and qualitative data regarding se
ec'i.ve attention in school age children. MFAT requires children 
o selectively attend and problem solve in performing a distinct
.Ve feature analysis on each of 24 test items. Response time and 
orrectness of match is recorded for each test item. Total cor
·ect (TC) and total response time (TRT) scores are broken down to 
.nfvrmation regarding cognitive tempo, vigilance, distractibility 
nd problem solving efficiency. The task takes 5-10 min to com
·lete and requires test booklet-Form A or B, and a stopwatch. 

Selective attention as measured by TC improved with age in a 
ormative population (N=350). TRT decreased with age. TC strong
y correlates with measures of other developmental functions: 
ine motor (.305), auditory sequential memory (.410), visual seq
Jential memory ( .391), receptive comprehension ( .491), syntax com
•rehension (.349), and expressive vocabulary (.491). MFAT success
ul ly discriminated between groups (N=l35) of high, moderate and 
ow ochievers (p<.01) and correlated with reading (.466), math 
.546), and total achievement (.533). 

In clinical trials (N>500) the MFAT has been documented to be 
JSeful in: discriminating types of inattention; contributing to 
selection of candidates for drug therapy; generating cognitive 
.ntervention strategies; and longitudinally monitoring attention
.I status. On the basis of initial studies, MFAT would appear to 

cost effective and efficient clinical and research tool for 
attention in school age children. 

SOMATIC GROWTH PATTERNS IN CHILDREN OF MOTHERS USING 6:3 HEROIN AND METHADONE: BIRTH TO 3 YEARS. Marta H. 
Lifschitz, Geraldine S. Wilson, Murdina M. Desmond. 

)ep2rtment of Pediatrics, Baylor College of Medicine, Houston. 
An association of fetal growth retardation with maternal hero

in use is well known. Studies of growth patterns of infants born 
to methadone mothers yield inconsistent information. This study 
reports longitudinal growth in infants born to 3 groups of uomen: 
22 heroin users (II), 21 methadone-maintained (M), and 28 controls 
(C) matched for maternal age, race, marital status and prenatal 
:are, in a community hospital serving a low S.E. population. 

psychoactive drug usage was prevalent among both drug 
Birthweight, length, and head circumference (adjusted 

for gest. age) of drug groups (H,M) were significantly smaller 
than controls (p<Q.001). M-group remained significantly smaller 
(p<1.05) than C at 6 wks(wt,ht,FOC) & 3 mo. (ht,FOC) while H ba

differed from C only in ht. Analysis of data from 6 mo.-
3 yr. revealed similar group means and a high incidence of short 
stature and small FOC in controls as well as H and M. 

fREQUENCY (AND 7.) OF 
-IEASUREMENTS BELOW 

Wt <107. 
Ht <107. 

H (n-22) M (n-21) C (n=28) 
2( 9) 3(14) 4(14) 
5(23) 8(38) 10(36) 

AT 3 YEARS 
analyses that maternal drug use affected 

)irth measurements to a greater extent than did race, prenatal 
:are, or SES. At 3 years, growth parameters were unaffected by 
these factors, including maternal drug use. We conclude that in
trauterine growth is impaired by drug use, but subsequent growth, 
-1hile below norms, is comparable to that of low SES controls. 

CDMPARISON OF PSYQKJME:l'RIC TEST Kr ONE AID SIX YFARS 64 NEWBJRNS<2500 GMS. Kr BIRTH. Philip Lipsitz, Marsha 
Sonnenblick, SUNY at Stony Brook, Health Sciences 

Center, Dept. of Pediatrics, LIJ-HM::, New Hyde Park, N.Y. 
Annual psychorretric tests \olere followed from the 1st to the 

6th birtlrlay in 35 children with oo gross neurologic defects, 16 
rrales, 19 fenales, birthweight <2500 grrs. Ten were,1500 grrs. 
(\IIBW), rrean 1293 + 106 grrs. rrean gest. age 29. 9 + 1. 9 wks.; 25 
(LBW) nean 1795 + 252 grrs., gest. age 34.6 + 2.4 Wks. The tests 
used \olere: 1 yr .-Bayley Scale of Infant Develcprrent<BSIDl, Men
tal Dellelopnental Irrlex(llf)Il, Psychonntor Developnental Irrlex 
(POI): 2-5 yrs. Stanford-Binet Intelligence Scale(SBl: 6 yrs. 
wechsler Intelligence Scale for Children-Revised(WISC-Rl, 
Verbal, Performance and Fllll Scale IQ's, and Visual l'btor Inte
gration Test(VMI l. Results were: 

Test VIBW 1™ .12 
BSID llf)I 83.2 + 21.8(50-112) 100.2 + 18.5(50-142)-< .05 

POI 79.5 + 16.0(58-llll 98.7 :± 18.7(58-147)-<...01 
The SB, WISC-R and VMI scores were oot significantly different. 
The LBW group were functioning in the oonnal range at 1 yr., but 
oot the VIllW group. 9 of 10 VLBW increased their IQ scores by a 
rrean of 38. 7 pts. at 6 yrs. Conclusions: ll VIllW develcprrentally 
score lo\oler than LBW at 1 yr. of age, but catch up by 2 yrs. of 
age. 2 l Develcprrental testing of newborns<2500 grrs. at 1 yr. 
is oot predictive of scoring at 6 yrs. 3) There is a noderate 
correlation of SB at 2 yrs. and WISC-Verbal IQ at 6 
yrs. 4l There is oo sex difference in BSID and WISC-R. 5) Sex 
and birthweight do oot interact as factors in develcprrent. 

supported by NICHD Coo.tract No. l-HD-4-2823 

CO-SLEEPING IN CLEVELAND. B. Lozoff, A. Wolf (Spon. 
():§by M. Klaus), Case Western Reserve U. School of Med., 

Depts.of Pediatrics and Psychiatry, Cleveland, Ohio. 
This study describes the prevalence and correlates of sleeping 

in the parental bed among healthy children between 6 months and 4 
years of age. A sample of 99 children was enrolled in an inter
view study on the basis of well-child care appointments in repre
sentative pediatric facilities. 457. of children had slept with 
parents in the month preceding the interview. The prevalence of 
co-sleeping patterns was: never (477.);an isolated or extraordinary 
occurrence (87.); occasionally (>lx/month,<2x/week) (87.); part night 
at least twice a week (187.); all night at least twice a week (19%). 
Children who slept with parents only in an extraordinary circum
stance were not considered co-sleepers. Recent co-sleeping 
occurred in 737. of black and 337. of white families. Regardless of 
race, a co-sleeping child was significantly more likely to be over 
two years old, not living with the father, and tended to have a 
less-educated mother. Co-sleeping seemed to reflect a parental 
approach to sleep management of adult presence and body contact, 
i.e.,co-sleeping children were significantly more likely to have 
their bed in the parent's room, to have adult company when fall
ing asleep, to be given body contact other than co-sleeping in re
sponse to night waking, and less likely to be put in their own 
sleeping place to fall asleep or to be given a bottle to hold. 
Night waking was more common in children who slept with parents 
(p=0.03), regardless of co-sleeping pattern. Few families had 
discussed their practices with their pediatricians. These results 
demonstrate that co-sleeping is common, though generally against 
pediatric recommendations and without pediatrician awareness. 

THUMBSUCKING, TRANSITIONAL OBJECT ATTACHMENT, AND PED-66 IATRIC SLEEP ADVICE. B. Lozoff, A. Wolf (Spoo. by M. 
Klaus), Depts. of Peds.& Psychiatry, CWRU, Cleveland. 

Thumbsucking and transitional object attachment have been con
sidered normal and important aspects of young children's develop
ing independence. To test an alternate hypothesis, that they are 
a function of falling asleep without adult company, a representa
tive sample of 99 mothers of healthy children between 6 monthsand 
4 years of age were interviewed. 50% of the children fell asleep 
with adult company, almost always the mother 1 s. The prevalence 
of falling asleep withcut an adult present increased only slightly 
over this age range, from 43% to 56%. Regardless of age, these 
children were significantly more likely to suck their thumbs 
(p=0.04) and to use a transitional object (p=0.001). Other c.nmmon 
behaviors when falling asleep, such as drinking a bottle or suck
ing a pacifier, and uncommon ones, such as crying, self-rocking, 
or grinding teeth, did differ in the two groups. Children 
who fell asleep with parental company were more likely to be 
rocked (p=0.02) less likely to require any special object or 
behavior (p=0.04). There was no difference in the prevalence of 
bedtime struggles or night waking. The association between fall
ing asleep while breastfeeding and thumbsucking or transitional 
object use could not be determined, because only 5 children were 
still being nursed to sleep. The results indicate that thumb
sucking and transitional object attachment are not simply normal 
aspects of a child's increasing independence. Rather, they may be 
the product of pediatric recommendations that young children fall 
asleep alone, advice which deviates from the practice in most 
human societies and our own past. 
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AN ELEVEN YEAR LONGITUDINAL STUDY OF PRETERM 67 INFANTS. L.C. Mayes, N.P. Haywood, V. Kirk, D.C. 
Buchanan, G. Hedvall, M.T. Stahlman. Vanderbilt Univ. 

School of Medicine, Dept. of Ped. & Psych., Nashville. 
Because preterm infants show compensatory catch-up in growth and 

development, test scores from the first 3-5 years may not reflect later 
outcome. We have followed to age ll years 169 preterm infants with 
neonatal respiratory distress born 1961-70. An additional 68 were seen to 
age 7. Yearly exams included psychological testing and growth 
measurements. The mean gestation and birthweight were 34.8 weeks and 
2200g (964-4100). Twenty-seven infants were < l 500g. The distribution of 
weight (wt) and height (ht) for those >1500g approximated the standard 
growth curve for term infants by age 3-5 years. However, those< 1500g 
remained small: 8596 of this group were < 5096, and of these, 2596 were 
< 596 at age 5 for both ht and wt. Though means of yearly DQ's obscure 
the wide distribution of scores, the values become comparable to those of 
the general population: 
Mean DQ at Age (years): 1 2 3 5 6 11 

<1500g " g9 ao 90 94 95 
n(number) 12 17 22 23 18 14 

> l 500g 93 91 92 101 104 101 
n 104 124 127 139 117 109 

When considered individually, infants usually had a >10 point increase in 
DQ between 3 and 6 yrs. The test instrument changed from the Stanford 
Binet at age 3 to the Wechsler at age 6. Parental age and education, 
mode of delivery, and severity of respiratory distress did not correlate 
with outcome. We conclude that, because changing test scores in the first 
5 years reflect both different instruments and compensatory catch-up in 
preterm infants, DQ's do not predict outcome until age 5-6. 

NEONATAL ASSESSMENTS IN VERY LOW BIRTH WEIGHT 
INFANTS: CAN THEY PREDICT NEUROBEHAVIORAL OUTCOME? 
C<.>cf>lia XcCarton, Allan Danziger, Diane Kurtzberc;, 

Holly Ruff and Herbert G. Vaughan, Jr. (Spon. by Michael Cohen) 
Albert Einstein College of Medicine, Depts. of Pediatrics, 
Neuroscience and RadioJogy, Bronx, New York 

The extent to which the developmental outcome of very low 
birthweight (VLBW) infants can be predicted from neonatal assess
ments has been an unresolved question. In our study, 61 consec
utive infants weighing less than 1500 gms at birth were examined 
at 40 weeks post-con,:eptiona] age (PCA) with CT scans and the 
Einstein Neonatal Neurobehavioral Assessment Scale (ENNAS). Sub
sequent ueurobehavioral development was assessed at 7,12 and 18 
months using the MDI and PDI scores of the Bayley Scales.CT scans 
were called abnormal if they showed diffuse periventricular low 
densities and/or other specific lesions (e.g., intracranial 
hemorrhage or ventricular enlargement). The ENNAS is a 22 item 
exam; the sum of abnormal items gave a score for each infant. A 
multiple linear regression was performed the CT data 
and ENNAS scores at liO weeks PCA with later assessments of 
neurobehavioral development (Bayley scores). Both the CT scan 
findings and the ENNAS scores were significantly related to MDI 
and PDI scores at 7, 12 and 18 months. In summary, either C'I' 
scan datn. o,. ENNAS scores at 40 weeks PCA are statistically 
reliable predictors of neurobehavioral development in VLBW 
infants over the first 18 months of life. Therefore, the avail
ability of these two clinical assessments, both with predictive 
re..:..iabili ty, offers an important opportunity to determine w:1ich 
VLBW infants may need early intervention. 

THE EFFECTS OF MATERNAL SOCIAL SUPPORT AND STRESS ON 69 THE PROSPECTIVE MJRBIDITY OF ASTli-IATIC CHILDREN 
Fernando S. Mendoza, Jolm A. Martin, Ruth T. Gross, 

Iris F. Litt, Norman J. Lewiston, Joann Blessing-Moore, Stanford 
University School of Medicine, Department of Pediatrics, Stanford 

Social support and stress are modifiers of a person's health 
status. In a chronic disease such as asthma, they have been 
implicated in the disease outcome. We examined prospectively the 
effect of a mother's social support and stress on her child's 
morbidity fran asthma. 

Over a 9 month period mothers of asthmatic children, ages 3-11 
years, were evaluated 3 times by means of a mailed self-adminis
tered questionnaire designed to assess their social support and 
stressful life events. Concurrently, their children's morbidity 
from astlma was assessed monthly by monitoring the days of disabil
ity from the asthma, the ntmlber of unscheduled physician visits 
for the asthma and hospitalization resulting from the asthma. An 
initial group of 39 mothers completed and returned the first 
questionnaire, while 28 and 22 completed and returned the second 
and third questiormaires at 4 and 9 months respectively. 

The data showed that the social support of responding mothers 
was fairly stable over the study period, as was the ntmlber of 
stressful life events. However, there was no correlation between 
the mothers' social support and stress and their children's mor
bidity from asthma. These results contrast with our previous 
retrospective study and suggest that a mother's social support and 
stress may have more of an effect on her perception of severity of 
the asthma than the actual morbidity. 

• 70 
ECOLOGIC REFORMULATION OF PEDIATRIC SOCIAL 
ILLNESS: Eli H. Newberger, Thomas J. Marx and 
the Family Development Study. Children's Hospital, 

Boston. 
48 children under 4 years hospitalized for child 

abuse,97 for accidents, 41 for failure to thrive, and 23 for 
ingestions were matched individually with controls 
suffering from comparably acute medical conditions on age, 
social class, and race. A structured maternal and paternal 
interview yielded 63 significant single-variable comparisons 
in thesP. domains: child health and development, past and 
present family disruption and conflict, parental physical 
and emotional health, and environmental setting. 
function analysis suggested interrelationships among the case 
groups and an additive mode of pathogenesis, with more severe 
stresses associated with more severe childhood symptoms. 

Cluster analysis on a random half-sample identified three 
cohesive groups, characterized as ecologic equilibrium, 
adversit:Y!._ and crisis. This reformulation subsumed 
respectively increasing proportions of severe symptoms and 
replicated successfully on the other half-sample. Its 
elaboration gives a convenient matrix for organizing data 
from practice and a value free alternative to the present 
manifestational classification system, which adds insult to 
injury. 

A FIVE YEAR PROSPECTIVE STUDY UF INFANTILE FUNCTIONAL 71 PATTERNS: Judith S. Palfrey, Melvin D. Levine, Cary 
Aufseeser, and William Kent, The Children's Hospital 

Medical Center, Boston, Massachusetts. 
Parent questionnaires eliciting data on sleeping-feeding-cry

ing patterns in 75 3 and 6 month old babies were scored for "in
trinsic traits", 11level of parental conern11

, and "family adust
ment". There were significant associations with subsequent rat
ings by teachers on a kindergarten performance profile. These 
were strongest for the 3 month old "intrinsic traits": "Trouble 
getting to sleep" at 3 months correlated negatively with teach
ers' assessments of "leadership" (.37), "peer interaction" (.41), 
11class participation" (.41), "communication" (.42), and "overall 
social" (. 4 7). "Excessive cry and "poor consolability" had 
the next most negative association (.30-.41). Feeding problems 
correlated at .23-.36. The infant sleeping-feeding-crying mea
sures did not relate to kindergarten teachers' assessments of 
"mastery" (e.g., "persistence", and .. use of time", "conformity 
of routine", and "following directions"). Parental overconcern 
during infancy and poor family adjustment to the new baby were 
not nearly as predictive of kindergarten social dysfunction as 
were "intrinsic traits 11

• 

Follow-up of the 17 subjects with the greatest number of pro
blems in infancy showed a consistently high proportion with 
social-emotional concerns at 30-42 months kindergarten entry. 

The data suggest that for a subgroup of children infantile 
functional disorders may be antecedents of poor social transition 
to school but are not predictive of difficulty with classroom 
competence and task mastery in kindergarten. 

VIDEOPHONE (VP) USE IMPROVES MATERNAL INTEREST IN 72 TRANSPORTED INFA}ITS. Robert E. Piecuch, Robert S. 
Roth_, Ronald I. Clyman, Susan H. Sniderman, Philip A. 

Riedel, Roberta A. Ballard. Mt. Zion Hospital and Medical Cen
ter, Department of Pediatrics, San Francisco, California. 

Lack of maternal involvement in the early neonatal period is 
thought to be associated with later problems in the maternal-in
fant relationship. In order to increase a mother's interest in 
her transported sick newborn we developed a VP system between our 
ICN and one of our referring hospitals. We used a digital slow 
scan VP to show hospitalized mothers their infants during their 
phone calls. To determine how effective this device was in in
creasing a mother's interest in her infant, we monitored the fre
quency of phone calls made from the mother to the hospital staff. 
We compared the frequency of phone calls between mothers who were 
offered VP (N=7) and those who had regular telephone service (N= 
7). All mothers delivered at the same referring hospital and were 
similar in maternal age and parity, cultural and socioeconomic 
background, marital status, and length of hospital stay after de

Their infants were similar in gestational age, birth
we1ght, sex, admitting diagnosis and length of stay in hospital. 
We found that the mean number of phone calls made per day by the 
study mothers (l.O±o.3 calls/day/mother, ! SE) was significantly 
greater than the number made by the control mothers (0.2:0.1, 
p<.025). In addit\on, after the left the hospital, the 
study mothers concinued to call more frequently about their in
fants (0.91:!:0.17 vs 0.35:!:0.15 calls/day/mother, p<0.05). Use of 
VP during separation immediately after ivery increases the 
mother's interesL in her sick infant. 
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TRENDS IN COST OF LIVING FOR INF ANTS WEIGHING 73 IOOO GRAMS OR LESS AT BIRTH. Jeffrey J. Pomerance 
and Sharyn Brown. UCLA School of Medicine, Cedars-Sinai 

edicol Center (CSMC>; Deportment of Pediatrics, Los Angeles. 
In the 1980 fiscal year at CSMC (4/ I /80 - 3/31 /8 I), 29 infants weighing 

100 grams or less at birth received neonatal intensive core. The 
176/ 1980 average cost comparisons, based on collections, are as fol lows 
)unded to the nearest thousand): 

1980 PREDICTED 1980 
RTHWEIGHT < IOOOgms 1976 (86% INFLATION) OBSERVED 
>st /Survivor W,ooo $75,ooo $87 ,000 
>st /Non-Survivor $14,000 $26,000 $35,000 
Survival 40 62 
>st/Infant Admitted $25,000 $46,000 $67,000 
>st to Produce I Survivor $62,000 $115,000 $I 08,000 

The cost increases over and above inflation can be attributed to new 
chnology which in turn is reflected in improved neonatal outcome. The 
1proved survival "efficiency" con best be appreciated when one com
res the 1976/ 1980 approximate costs of producing one survivor: $62,000 
d $I 08,000 respectively, on increase of "only" 74% despite on increase 
average hospital charges of 86%. However, the average cost per< 1000 
om infant admitted, rose from $25,000 in 1976 to $67,000 in 1980. -

Con society afford the high cost of survivors? The 1980 group of 
fonts cost society over $1.9 million. Inflation tends to blur the true 

in cost, however, evidence suggests that additional infants ore 
rviving at costs less than predicted by the rote of inflation. The rote of 
flotion, on the other hand, may drive our society to the untenable 
sition of allowing solvagoble infants to die. 

COST OF CARING FOR INF ANTS WEIGHING < I 000 7 4 GRAMS AT BIRTH: A NATIONWIDE COMPARISON. 
Jeffre J. Pomerance, Jeanne W. Ruderman and Shor n 

own, UCLA School of Medicine, Cedars-Sinai Medical Center C MC , 
portment of Pediatrics, Los Angeles. 

Inter-hospital cost comparisons may be inaccurate as services provi
d, and patient course and outcome differ between hospitals. To 
ercome this difficulty, all billed hospital goods and services provided to 
jroup of infants cared for at CSMC were itemized and tallied. By then 
Jlying hospital-specific charges for every item on the bill of each 
ant, inter-hospital charge comparisons could be mode. 

In the 1980 fiscal year at CSMC (4/1/80-3/31/81), 29 infants (62% 
·vivol) weighing < 1000 grams at birth were admitted to our Neonatal 
ensive Care UnitcNICU). To dote, hospital charges of 15 of 29 infants 
survivors, 9 deaths) hove been compared with the charges that would 
,e been generated at 7 other tertiary NICUs across the notion. lnter
;pitol comparisons appear in the following table. (CSMC = I 00%). 

Mean % % Range Mean % % Range 
om charges 69 57-81 Central Supply 47 0-144 
spiratory Rx 34 8.8-58 Radiology 86 56-122 
ormocy 19 13-35 Miscel loneous 34 20-50 
borotory 76 50-129 TOTAL 49 30-72 
Percentage breakdown of the total charges at CSMC is as fol lows: 

>m chorges-31 %; respiratory therapy (ventilators, oxygen, tronscutone
; monitoring, blood goses)-38%; pharmacy- I I%; laboratory- I 0%; central 
>ply-5.7%; radiology-2.2%; miscelloneous-2.0%. 
Likely, the wide variation in charges reflects regional differences in 

;pitol costs of supplying goods and services, patient population, percen
Je of charges recovered, ns well as hospital billing practices. 

NEWBORN BEHAVIOR: PREDICTIVE PATTERNS FROM 3 DAYS TO 
1 MONTH. Vasuki Ramakrishnan, Geraldine S. Wilson, 
W. Daniel Williamson, Murdina M. Desmond, Department 

Pediatrics, Baylor College of Medicine, Houston. 
While it is expected that maturation and stabilization of be

occurs rapidly during the first month of life, it is 
;tulated that some patterns of an infant's later behavior may 
predicted from early postnatal behavior. 
To investigate this issue, 211 normal full-term infants were 

;essed with the Neonatal Behavioral Assessment Scale (NBAS) 
3 days and again at 1 month. The relationship between the 

>res of individual items (27 behavioral items and 17 
lcited responses) was analyzed using the Pearson Coefficient 
Correlation. Significant correlation (p<0.05) was found on 

Jehavioral items (alertness, motor maturity, pull-to-sit, 
idliness, activity, tremulousness, and hand-to-mouth) and 3 
icited responses (incurvation, tonic deviation of head and 

and tonic neck reflex). The highest correlation was 
tained for hand-to-mouth (p=0.001), incurvation (p=0.008), and 
1ic neck reflex (p=0.002). 
These data indicate that some patterns of behavior, particu

rly items in motoric performance, are consistent between the 
> age periods while others related to such important behaviors 
orientation and state control are not predictive. 

A SURVEY OF STUDENT SELF-REPORTING OF DYSFUNCTION: 7(j Leonard Rappaport and Melvin D. Levine,The Children's 
Hospital Medical Center, Boston, Massachusetts. 

A self-administered student profile with 60 quotations from 
children with learning problems was given to 420 4th and 6th 
graders (71% of population) along with teacher ratings. Matched 
hospital learning clinic patients (110) also were studied. 

Community students reported their greatest number of concerns 
in fine motor control, attention, and efficiency and least in 
the visual-spatial area. Sixth graders reported fewer concerns 
than 4th in all areas (p{.05) and were significantly less likely 
to agree with teacher ratings. Boys reported more problems in 
attention (p(.001) and memory (p(.05), girls in gross motor out
put (p=.0001). There were no sex differences on total profile 
scores. 

Teachers rated boys with more problems than girls in behavior 
(p=.0001), homework completion (p(.01), spelling (p(.05), wri
ting (p=.0001), concentration (p\.05), and in reading (p=.051), 
but not in mathematics or peer relations. 

Of students who rated themselves}. 2 S.D. 's below the total 
mean, 94% had at least one problem area by teacher rating; 69% 
had 3 or more. Of those above the mean on the total profile, 
only 11% had > 3 teacher-identified problems. 

were found between the community and clinic sam
ples on the total profile (p(.05) and in most individual areas. 

There are wide variations and developmental changes in ten
dencies to acknowledge areas of dysfunction. By comparing 
teacher evaluations and self-assessment, useful diagnostic clues 
and counseling strategies can evolve. 

GENERATIONS AT RISK: VIOLENCE IN THE LIVES OF PREGNANT 77 DRUG ABUSING WOMEN, Dianne 0. Regan, Leifer, 
Loretta P. Finnegan, Thomas Jefferson University, 

::Je.partment of Pediatrics, Philadelphia, Pa. 
Among the critical factors associated with child abuse are: 1) 

parental drug and/or alcohol abuse; 2) extreme poverty; ))chaotic 
life style; 4) parents abused as children; 5) violent episodes 
between parents. The pregnant drug abusing population treated 
by the Family Center Program (FCP) is already at risk according 
to the first 3 factors. To ascertain levels of violence (factors 
4 and 5) in the lives of our patients, we developed a question
naire which is completed on admission. A sample of 78 methadone 
maintained pregnant women was compared with 43 pregnant non
psychoactive drug using women of similar socioeconomic status. 
The results indicate that FCP women have had, and continue to 
have, considerably more violence in their lives than the com
parison group. More FCP women report having been beaten as 
children (29% vs. 18%, p<.05), the majority identifying their 
mothers as the perpetrator. Even more significant is the dif
ference in the percent having been as adults, usually by 
husband or partner (71% vs. 18%, p<.001). Sexual abuse is also 
frequently reported with 26% having been molested or raped as 
children (mean age = 11.5 years) in contrast to 9% of the com
parison group (p<.001). The disruptive environment, past and 
present, of a population of women who are already at high risk for 
dysfunctional parenting illuminates the critical need to inter
vene in the cycle of intergenerational transmission of violence. 

THE DECISION TO BREASTFEED AMONG POOR MOTHERS 
Joan Richardson, Phil Nader, Dave Rassin, Tom 

University of Texas Medical Branch, 
Department of Pediatrics, Galveston, Texas 
While many professional organizations have strongly encouraged 
the breastfeeding of infants, less than half the population of 
delivering mothers have chosen to do so. What factors influence 
mothers to breastfeed, or not? A survey was conducted of all 
mothers (358) delivering live births in July 1981 at UTMB with
out intensive care required of the mother or the infant. The 
survey instrument included basic demographic data, reproductive 
history, sources of prenatal care and prenatal education, know
ledge of recommended infant feeding practices, perceived modeling 
of breastfeeding, self-efficacy of breastfeeding, sources of 
social influence for breastfeeding or not, expectations and 
expectancies of and social support for breast
feeding. Data was collecteri from hospital records on parity, 
gravity, apgar scores, gestational age, rooming-in practice and 
infant ft!eding practice in the hospital. The sample consisted of 
40.8% Anglo, 36.3% Black, 17.3% Mexican and 5.6% other American 
mothers. Twenty-five of the mothers knew that the American 
Academy of Pediatrics advocated breastfeeding, only 40% 
personally believed that breastfeeding was best form of infant 
feeding. Data will be presented on the relationship of each of 
the variables to actual breastfeeding, and the relative impor
tance among these variables in predicting the decision to 
breastfeed. This is the first survey of lower income minority 
group mothers concerning decision to breastfeed. 
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THE IMPACT OF MOTOR DISABILITY ON PEER INTERACTION. 
B. Rieder, Leila Beckwith, (Spon. by A. Hayek), 

Univ. of New Mexico School of Medicine and Univ. of 
California, Depts. of Pediatrics, Albuquerque, NH and Los 
Angeles, CA. 

This is a study of peer interaction between handicapped 
children (motor and/or mental disabilities) and normal children 
integrated into an intervention nursery program. Motor and 
cognitive/Adaptive scores were obtained using the Gesell 
Developmental Assessment. Eight categories of peer interaction 
were time sampled for 30 second intervals. Normal peers made a 
contribution greater than expected. That is, they interacted 
an2 children with disabilities interacted of the intervals 
(X =7.3, p<.01). The normal children did not interact only with 
each other but with the children with disabilities as well. Peer 
interaction was independent of cognitive/Adaptive scores. Chil
dren with an Adaptive score .'.: 30 months did not inte2act more 
than children with an Adaptive score < 30 months (X =0.65, p 
n .s.). Children with less severe motor disabilities (defined as 
a motor score .'.: 18 months) interacted ;!"ore with peers than those 
with more severe motor disabilities (X =11.47, p<.01). Yet those 
with the more severe motor disabilities had higher cognitive/ 
Adaptive scores (average Adaptive score 33 months) than peers 
with less severe motor disabilities (average Adaptive score 26 
months). Thus, for children in the sensorimotor period, a motor 
disability has a much greater impact on peer interaction than 
cognitive/Adaptive ability, This has important implications for 
the structure of intervention programs for the preschool child. 

80 
A PROTEIN SPARING MODIFIED FAST (PSMF) DIET, EXERCISE, 
AND BEHAVIOR MODIFICATION IN MANAGING OVERWEIGHT 
CHILDREN. Michael S. Rosenbaum, Arthur W. Faris, John 

F. Shriner, Valerie H. Blankenship, and P-obert M. Suskind. Univ. 
of South Alabama, Coll. of Med., Dept. of Peds., Mobile, Alabama. 

A PSMF diet (1.5 gm protein/kg of ideal body wt, supplemented 
with a multiple vitamin with iron, calcium, and potassium) com
bined with group and individual exercise and behavior modifica
tion was initiated in 20 overweight children ranging in age from 
7-17 (wt/ht M = 165%). Children and their parents attended 
weekly sessions over a 7-wk period and were then followed month
ly. Results at the end of the 7-wk program showed a wt loss of 
7.6 ± 0.7 kg*. Results for 12 of these children at the I-mo 
follow-up showed a wt loss of 8.9 1.1 kg and for JO of these 
children at the 2-mo follow-up a wt loss of 9.8 ± 1.8 kg. For 
6 children whose hts were measured at baseline and at the 2-mo 
follow-up, the mean ht velocity was 73.3 26.3%. Biochemical 
assessment of the children demonstrated: (a) decreased serum 
cholesterol (baseline M = 170.1 ± 3.8 mg/dl; 5-wk M = 143.4 ± 
4.7 mg/dl); (b) increased uric acid followed by a return to base
line levels (baseline M = 6.5 ± 0.4 mg/dl; I-wk M = 9.8 0.6 
mg/dl; 5-wk M = 6.4 ± 0.3 mg/dl); and (c) unchanged serum Glu, 
BUN, Creat, Na, K, Cl, HC03, Ca, Phos, T.Bili, D.Bili, Prot, Alb, 
Alk Phos, SGOT, y-GT, and LDH. These preliminary results demon
strate the efficacy of the PSMF diet, exercise, and behavior 
modification in the outpatient management of childhood obesity. 
Additional studies are being undertaken to evaluate weight 
maintenance strategies. 

*M ± SEM 

MATERNAL-INF ANT BONDING IN WOMEN UNDERG0-81 ING REPEAT ELECTIVE CAESAREAN SECTION. Diane 
Ross-Horrison and Jeffrey J. Pomerance, USC School of 

Education, UCLA School of Medicine, Cedars-Sinai Medical Center, 
Department of Pediatrics, Los Angeles, California. 

Caesarean section (CS) hos been associated with poor maternal-infant 
attachment. As the immediate postpartum period hos been identified as a 
critical time for establishing o maternal-infant bond, the objective of this 
study was to determine if extra visuol ond tocti le contact at birth 
between mothers and infants delivered by CS mode any difference in their 
attachment three months after birth. Accordingly, 40 middle-class 
women scheduled for repeat CS with epidural anesthesia were divided into 
two groups: Control group: routine hospital care during delivery (infant 
removed from delivery room 3-10 minutes after birth); Experimental 
group: 45-75 minutes additional visual and tactile contact during ond 
following surgery. 

Three months later, the behavior of 33 of the 40 mothers were 
recorded by a blinded observer during a 10 minute mother-infant play 
period. In oddition, a questionnoire was administered to each mother 
concerning the effect that a CS delivery hod on her personal life and on 
her altitude toward her infant. From a preliminary analysis of the data 
collected, it appears that extra contact under the given circumstances, 
does not influence maternal-infant attachment. It should be emphasized, 
however, that no untoward effects of extended maternal-infant contact 
were observed, and all mothers enjoyed the experience. This, in itself, 
may justify extended contact when it is medically safe. 

Further studies need lo be conducted with women from different 
socio-economic bockgrounds and with women undergoing unscheduled 
primory CS. 

METHYLPllENIDATE TREATMENT OF HYPEr. •CTI VE Cl! I LOREN: 
EFFECTS ON THE HYPOTHALAMIC-PITUITARY-SOMATOMEDIN 
F. Schultz, J. Hayford, M. Wolraich, R. _.!:!j.ntz, R. 

Thompson. College of Medicine;University of Iowa Hospitals; Dept. 
of Pediatrics; Iowa City and Stanford University Medical Center; 
Dept. of Pediatrics. To further define the influence of methyl
phenidatc on the growth hormone-somatomedin axis and prolactin se
cretion, scrum growth hormone and prolactin concentrations were 
measured in samples collected by continuous withdrawal and in re
sponse to provocative stimuli. Somatomedin C levels were measurec 
in fasting samples only. The nine hyperactive subjects were all 
studied during methylphenidate therapy{on)and after drug discon·· 
tinuation(off). Serum growth hormone concentration showed the ex· 
pected pattern of variability from hour to hour in subjects both 
on and off drug. The usual sleep associated peak in growth hor
mone concentration was observed in both groups. Comparison of 

mean 24 hour growth hormone concentrations on =3.82±0. 39UlEM) 
and off =4.38±0.35 ng/ml methylphenidate revealed no significant 
difference{p>.J). Subjects on methylphenidate responded to ar
ginine stimulation with significantly greater hormone concentra
tions than subjects off methylphenidate at 45 minutes (p=.05)and 
60 minutes (p<.05)after initiation of the arginine infusion. Mea1 
prolactin concentrations on =13.7±1.8 nff 13.0±1.7 mg/ml wer• 
not significantly different (p>.J). MP2n fasting somatomedin 
concentration on methylphenidate =0.76!.03 U/ml and off =0.88± 
.03 U/ml were not significantly different {p>.J) and were within 
the range of normal for children. Growth deficits in hyperactiv• 
children treated with methylphenidate do not appear to be relate' 
t;1 clysfuncti·.n1 uf uypothalamic-pituitary-somatomedin axis. 

l'"SYCllDLOG1CJ\l, STARIU1"Y lN PKU DIET TERMINATION AT AGE 83 THREE. Edward Schwartz, Debra llufstetlcr, Richard .J. 
Allen, Univ. Mich. llosp., Dept. of Ped., Ann Arbor Ml. 

156 demographically unselected Michigan hypcrphenylalanincmic 
infants were diagnosed between 1965-77. Of these 94 were divided 
into 3 groups based on dietary phenylalanine tolerances measured 
between the age of 6-!Rmos. Severe PKU were those with dietary 
phenylalanine restricted to 190-450mg/24hrs to maintain blood 
phenylalanine levels of 5-lOmg''· A diet of 4SJ-1000mg/24hrs was 
defined as mild while 11hyperphe" were those on an unrest ricte<l 
diet. Sixty-one diagnosed before 6mos had phenylalanine blood 
levels above 20mg% while 33 had lower levels. Ten infants had 
pretreatment le;els above 20mg'o but dietary phenylalanine toler
ances of 451-1000mg/24hrs. Psychological testing at age 3 re
vealed the mean IQ of the severe group to be 92.5 (N=51) the 
mild group 93.6 (N=l8) and "hyperphe" group 96.5 (N=25). Longterm 
outcome of repeated psychological tests following diet termina
tion (with written informed consent) at 3 years shows no statis
tically significant change in IQ in the severe group over t imc 
and u to a e 13 (sec table). 
TERMINATION AGE 3 
OF DIET 

Comparable IQ 
groups. Early initiated control for severe PKU, 
three, is effective in maintaining a normal IQ. 

OUTCOME OF 3 YEAR OLD INFANTS 
84 WEIGHING <lOOOg AT BIRTH. Elsa Sell (Spon. by Otakar 

Koldov,.ky). University of Arizo-;;-;;-;-Department of 
Pediatrics, Tucson, Arizona. 

This study describes the outcome of infants born from 1976 to 
1981 in southern Arizona. Mortality of those <75lg was 85%; sur
vivors had mean birth weight of 596g, gestation of 27 wks and 
hospitalization of 150 days. Mortality of those 751-IOOOg was 
42%; survivors had mean wt of 889g, gestation of 28.3 wks, and 
hospitalization of 97 days. Of 80 survivors, 54 were followed 
fran 8 mos. to 3 yrs. Physical examination and developmental 
assessment (DDST <l yr; Bayley Scales 12-30 mo; McCarthy Scales 
at 3 yrs) were scheduled at 12, 18, 24 and 36 mos. after 
Handican was defined as mild (suspect neuro. 1 corrected develop. 
< l SD, or mild visual problem), moderate (abnormal neuro., or 
corr. develop. < 1 SD, or blind), or severe (abnonnal neuro. & 
develop. < 1 SD, + blind). ----- -T5Y-}_o_o_di";---\n-;;4-5') 

handicap 2 22.2% 19 
Mild handicap 1 11.1% 15 33.3% 
Moderate handicap 6 ,3 33 3%(33.3% p'.Ol Jl(7 12 3%(15.6% 

_Severe __ '3 · • 31.3% __ .-!!_ __ ·_· ___ 
Five of 7 with severe handicaps were functionally imoaired. 

Nine were blind with RU' (55.6% in <75lg group and in 751 -
group - p<.01). 

Outcome of 751-lOOOg infants was thus similar to others' data 
but that of infants <75lg differs from a recent study reporting 
no RLF and 12% cerebral palsy. Comparison of results from diffe1 
ent centers will enable definition of factors responsible for the 
observed discrepancies and thus, improve parental counseling. 
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FACTORS AFFECTING GROSS MOTOR DEVELOPMENT IN A NORMAL 
POPULATION. Bruce K. Shapiro, Renee C. Wachtel, 
Frederick B. Palmer, Pasquale J. Accardo, Alan Ross, 

\rnold J. Capute (Spon. by Mark Batshaw). The Johns Hopkins 
J. Med. Inst., The JFK Inst., Dept. of Peds. Baltimore. 

The ages of attainment of 12 gross motor milestones (rolling 
>rone to supine, rolling supine to prone, sitting [supported], 
;itting [unsupported], coming to sit, creeping, crawling, pulling 

stand, cruising, walking, walking backwards, running) were 
Jbtained prospectively during well baby visits in the first 
two years of life. Three hundred eighty one children who were 
Jorn at term and subsequently judged to be "normal" at one year 
(Bayley Scales of Infant Development PD! and comprised 
the study population. Analysis of the data, using ANOVA 
techniques, reveal the following: (1) Race is a significant fac
tor (p.<05) in age of milestone attainment for 11/12 milestones. 
(2) Sex is a significant factor (p.<05) only for cruising and 
11alking. (3) A sex/race interaction is noted wherein motor 

was earliest in nonwhite females, followed by nonwhite males 
white males, and white females. (4) Socioeconomic status (SES) does 
not appear to be a factor in milestone attainment among whites 
and only exerts a modest effect among nonwhites. (5) The variance 
across SES is largely accounted for by race. "Normal" motor de
velopment encompasses several distinctive subgroups. Recognition 
of the existence of these subgroups and establishment of appro
priate norms may enable clinicians to identify motor delayed 
children at an earlier age. Further research is needed to define 
the etiology of the observed differences. 

YALF. NEUROMATURATIONAL ASSESSMENT (YNMAS) - A • 86 NEWLY DEVELOPED INSTRUMENT IN THE ASSESSMENT OF LEARN
ING DISABILITY. Sally E. Shaywitz, Bennett A. 

and Susan L. Groll, Yale Univ. Sch. of Depts. Peds. 
and Neurol., New Haven, Connecticut, 06510. 

The notion that in children with disorders of learning and be
ha•;..;._or, examination fur usoft" neurologic signs(SS) offers a win
dow on CNS function assumes particular relevance to pediatricians 
who are increasingly participating in screening for learning dis
abili ty(LD). We evaluated 105 boys classified as LD, normal(N) or 
gifted(G) with a series of parent, physician and school-related 
forms. This report focuses on the YNMAS which include fine and 
gross motor, memory, language and laterality scales. In all grcss 
motor tasks there were no differences between LD and N/G. In 
other scales, Lil generally performed more poorly than either N or 
G, these differences, however, disappeared when IQ was covaried. 
Overall Total score differences separating LD from N and G remain
ed(p< .01-r:--unexpectedly, both LD and G exhibited more mirror 
(associated) movements than N. Frequencies of L 
and mixed dominance(p>.75) did not differ over groups nor corre
late with measures of activity, attention or academic achievement. 
Superior(lower) Total scales were noted in older N and G children, 
while Total scores did not differ between younger and older LD's. 
Our results indicate that overall Total SS scores may have utili
ty in discriminating LD from N/G children. Caution is urged in 
interpretation of individual SS, particul '' ly related to IQ. C'.avc-
ats are offered regarding mirror movements, which not only char
acterized LD but high achieving G as well and in utilizing gross 
motor performance in screening for learning disabilities. 

GIFTED AND LEARNING DISABLED: SHARED BEHAVIORAL CHAR-8'7 ACTERISTICS OF GIFTED AND LEARNING DISABLED CHILDREN. 
Sally E. Shaywitz and Kate McGraw (Span. by Bennett A. 

Shaywitz), Yale Univ. Sch. of Med., Department of Pediatrics, 
New Haven, Connecticut, 06510. 

We studied 105 normal (N), gifted (G) and learning disabled (LD) 
boys, ages 9-11 assessing intelligence, learning and behavior. 
LD were significantly more impaired than either N or G in behavi
oral scales assessing activity and attention independent of IQandf 
SES. Separation of G into high (IQ> 139) and low IQ (IQ< 139) 
groups indicated no differences in motor and language scales but 
significant differences in early state, activity, attention, im
pulsivity and organization, each favoring the low IQ G. There 
was no difference between the two G in achievement tests 
except that the high IQ G was superior in mathematics. Compari
son of high IQ G to LD indicated no significant differences in 
behavior, although G continued to score better on intelligence 
and achievement tests. Our data suggests that highly G children 
may exhibit behavioral qualities that not only differ from the 
normal but may resemble behaviors usually associated with child
ren at risk for learning disabilities and that the G represent a 
heterogeneous population - the lower IQ reflecting a continuum of 
the normal population, the higher IQ G representing a distinct 
group with superior academic and achievement functioning but be
havior more representative of that usually associated with LD 
children. Pediatricians should recognize that disorders of att
ention and activity may not only be associated with LD and sugg
est that a diagnosis of highly G be added to the differential 
diagnosis of activity and attention difficulties. 

• 88 
PLASMA METHYLPHENIDATE LEVELS PREDICT ATTENTION AND 
ACTIVITY: RESULTS IN A DOUBLE-BLIND PLACEBO STUDY. 
Sally E. Shaywitz, Marc M. Sebrects, Peter Jatlow, 

George M. Anderson, J. Gerald Young, Donald J. Cohen and Bennett 
A. Shaywitz, Yale Univ. Sch. of Med., Depts. Ped., Lab. Med., 
Neurol., and the Yale Child Study Ctr., New Haven, CT 06510. 

While large numbers of children are treated with methylpheni
date (MPH) for attention deficit disorder (ADD), its pharmacoki
netics and mode of action have not been clarified. We conducted 
a double-blind drug-placebo study in which each subject served as 
his own control. Subjects were 13 boys (7.1 to 12.8 years, mean 
10.6) satisfying rigorous criteria for ADD; 9 had hyperactivity 
(H) and 4 did not (no H). Each of 3 doses of MPH (0.3 mg/kg 0.D., 
0.3 mg/kg B.l.D., and 0.6 mg/kg 0.D.) or placebo (B.l.D.) was 
administered for 3 weeks. MPH terminal half life averaged 2.5 
hours, and MPH levels in a child given the same 0.3 mg/kg dose on 
two occasions were highly replicable, averaging 10.3 vs 10.0 ng/ 
ml ( 2 hours) , 8. 2 vs 8. 2 ng/ml ( 3 hours) and 12. 2 vs 13. 4 ng/ml 
(peak). Hyperactivity and attention improved on all doses better 
than placebo with the 0.3 mg/kg B.l.D. and 0.6 mg/kg daily doses 
producing the best response. Plasma concentrations of MPH were 
significantly related to clinical response, and children with ADD 
(H) responded better than those with ADD (no H). Plasma concen
trations of MPH may be useful in assessing clinical response. 
Higher doses (0.3 B.I.D., or 0.6 mg/kg) are superior to lower 
for behavior and blood levels may be useful in explaining appar
ent non-response or individual differences. 

THE IMPACT OF NEONATAL LOSS. R. Siegel, A. Glicken, 
S. Henneberry, C. Cleveland, L.J. Butterfield, and 
R. Harmon. The Children's Hospital, Denver, Colorado. 

This paper will describe a research study which was designed 
to evaluate the impact of neonatal loss on families. An inter
view questionnaire was developed which allowed for assessment of 
how families were coping with the loss of their infant, and in
quired about events surrounding their infant's death. This 
permitted the study of maternal grieving, as well as the effects 
of staff interventions on this process. A total of 38 married 
women were interviewed at 3 and 9 months following the loss of 
their infant. 

The findings supported the observations of other researchers 
who describe a heightened potential for long-term ill effects on 
families suffering a neonatal loss. Findings showed that most 
families did describe their neonatal loss as having had a major 
impact on their functioning. It was also shown that although 
neonatal loss h3s significant effects on family functioning and 
maternal grieving, in general these effects are qreatest immed
iatly after loss and at 3 months and begin to lessen at 9 months 
following the loss. 89% of mothers reported sadn:?ss or depression 
at 3 months; the data showed similar differences at 3 and 9 
months, respectively with 80% vs. 74% reporting their life was 
significantly different as a result of the loss, 29% vs. 10% re
ported severe marital difficulties, 47% vs. 48% financial prob
lems, 58% vs. 28% difficulty sleeping, and 49% vs. 26% eating 
problems. Many mothers described the period from 2-4 months as 
most difficult since often family and friends became less emo
tionally available and expectprl them to be "back to normal". 

Withdrawn Prior to Publication 



94A BEHAVIORAL SCIENCES HEAL TH SER VICES RESEARCH 

91 
THE BURDEN ON THE SYSTEM OF HEALTH-CARE FROM MIDDLE 
EAR DISEASE DURING THE FIRST THREE YEARS OF LIFE. 
David W. Teele, Jerome 0. Klein, Bernard Rosner, and 

the Greater Boston Collaborative Otitis Media Study Group. 
Boston Univ. School of Med., Harvard Med. School, Boston City 
Hospital, Depts. of Pediatrics and Preventive Medicine, Boston. 

To determine the proportion of visits during the first 
years of life which were accounted for by either acute otitis 
media (AOM) or middle ear effusion (MEE), we studied 2568 
children prospectively from birth. AOM was defined as middle ear 
fluid in an ill child and MEE as asymptomatic middle ear fluid. 

Prevalence of AOM or MEE by reason for 
visit and by year of life 

Reason for visit Year 1 Year 2 Year 3 
AOM MEE AOM MEE AOM MEE 

Illness 32.0% 2 .9% 31.9% 3.2% 27.5% 4.2% 
F/U ear disease 17.2% 16 .9% 15.2% 18.1% 15.5% 17. 7% 
F/U other illness 13.8% 7.2% 12.4% 7 .1% 7.5% 6.1% 
Well baby visit 4.1% 1.8% 4.8% 2.6% 2.6% 4.8% 

AOM or MEE was diagnosed at 17.5%, 24.0%, and 24.1% of all 
visits during years 1,2, and 3 of life respectively. After ex
cluding well-baby visits, AOM or MEE was diagnosed at 32.3%, 
32.1%, and 30.3% of visits during years 1,2, and 3. Of all 
visits made to follow-up any prior illness, visits to follow-up 
AOM or MEE accounted for 64.3%, 71.0, and 70.0% respectively. 

Prevention and better management of ADM and MEE could pro
duce significant reductions in demand on the health-care system. 

4-7 YEAR EVALUATION IN TWO GROUPS OF SGA INFANTS 92 Nerqesh Tejani, Eve Wi,!!!f • Vijaya Atluru, 
DiGiuseppc, Leatrice Spon. by Platon J. 

COllipp. Nassau COunty Medical Center, Health Science Center, 
SUNY at Stony Brook, Dept. of Ob/Gyn, East Meadow, NY. 

A brain sparing type of head growth pattern has been described 
in small-for-gestational-age (SGA) neonates born of hypertensive 
mothers (Group A), as opposed to a low profile head growth pat
tern in SGA neonates born of no:rmotensive mothers (Group B). 
Based on this finding, 20 SGA children in Group A were compared 
with 35 SGA children in Group B at the age of 4-7 years. Chil
dren were compared for growth, neurological function, and intel
lectual development. 

Results: 1. No differences were found in growth characteris
A&B. 2. Group A showed better scores on intellec

tual testing, especially verbal IQ (P < .OS). 3. Group A showed 
a larger number of major neurological deficits. 4. Jn verbal and 
full scale IQ scores, Group A showed a negative correlation with 
gestational age and birth weight (P < .OS), while Group B showed 
a positive correlation (P < .01). 

Conclusion: 1. SGA neonates in Group A score better on intel
lectual testing than those in Group B, possibly due to a brain 
sparing effect. 2. Neurological injuries seen more conunonly in 
Group A reflect intrapartum hypoxia and indicate careful intra
partum fetal monitoring. 3. In Group A, delivery should be ef
fected as soon as lung maturity is established, as prolongation 
of pregnancy after this is detrimental. In Group B, provided 
fetal function tests are adequate, mothers may be allowed to go 
into spontaneous labor. 

PREMATURE BIRTH: THE EFFECT ON BREASTFEEDING, 

93 M.A. Trause, J. Hilliard, V. Malek, L. KRAMER, 
The Fairfax Hospital, F,al ls Church, Va., 
Sponsored by P. A. Jose 

To examine the breastfeeding experiences of mothers 
of preterms (PT), questionnaires were sent to all moth
ers of PT infants hospitalized at Fairfax Hospital from 
April 1980-April 1981 (n=260) and to 480 mothers of 
full term (FT) delivering vaginally during the same 
period. Data were obtained from 112 PT (mean GA=3lwks.) 
and 202FT mothers. Of those intending to breastfeed, 
fewer PT then FT mothers were nursing at 2 (65% vs B5%, 
p<.005) and 6 months (38% vs 56%, p<.05). 

Nonetheless, most PT mothers intending to breastfeed 
were doing so at 2 months. These mothers were compar
ed to PT mothers intending to nurse who were not suc
cessful. Infant hospitalization was shorter in the suc
cessful group (p<.006) despite no differences in GA or 
BW. Among the most interesting findings, infants of 
successful mothers generally sucked or during 
first nursing attempts whereas infants of unsuccessful 
pairs often cried {p<.005). Success or failure in 
nursing PT infants was influenced by support from 
fathers and friends {p<.005) but not by hospital 
physicians, nurses or private OBs and Peds. 

Establishing lactation with hospitalized premies is 
difficult. Yet mothers who find proper support can be 
successful. Nursery policies and attitudes should be 
reviewed to determine how to support their efforts. 

MULTIPLE MINOR ANOMALIES AND DEVELOPMENT-Donna Van-94 Overloop, Richard R.Schnell, Lewis B.Holmes 
Hospital Medical Center & Mass. Gen. Hosp.Boston, MA. 

The presence of multiple minor anomalies at birth has been cor
related with subsequent hyperactive behavior (Science 199:563,197·C: 
and mental deficiency (J Pediatr 65:189,1964). We examined 7,157 
newborn infants for 101 minor physical features. 10% had 3 or more 
minor anomalies (MA), defined as having no medical/surgical impor
tance and occurring in less than 4% of infants of the same race. 

98 children with 3 or more MA were reevaluated at ages 4 to 6 
years with the following: WPPSI or WISC-R, VMl, the Auditory Asso
ciation and Grammatic Closure subtests from the ITPA, the Draw-a
person and a hearing screening test. The parent accompanying the 
child was administered the Vineland Social Maturity Scale. Each 
child also was observed through a one-way mirror for a five minute 
play period. The room was divided into four quadrants, each of 
which had a toy in it. The number of quadrants entered, the number 
of quadrants changed and the longest number of seconds spent on an 
activity were recorded. A 5-pt. clinical rating of activity level 
was assigned to each child based on times out of seat, general dis 
tractibility and overall attention span. Three point ratings of 
emotional stability were assigned each child based on his respon
ses and verbalized concerns during the administration of the 
Wechesler scale and the Draw-a-person. 

There were no significant differences on any of the above mea
surements between inf ants subdivided by the number of minor anom
alies. None of the infants was mentally retarded. Thus, an increa
se in minor anomalies was not felt to have a strong relationship 
to learning disabilities or increased activity 

DEVELOPMENTAL "CATCH UP" PHENOMENON IN PRETERM (PT) 
SMALL FOR GESTATIONAL AGE (SGA) INFANTS. Betty R. 
Vohr, William Oh. Brown Univ., Women & Infants Hosp. 

Dept. of Ped., Providence, RI 
pattern, neurological & developmental performance 

of 21 PT SGA & 20 PT appropriate for gestational age (AGA)infants 
matched for birth weight, socio-economic status and date of birth 
were prospectively studied. 19/21 SGA (90%) & 15/20 AGA (75%) of 
infants born in 1975 and 1 76 were followed yearly for 5 yrs. SGA 
mean b.wt. (M±SD) was 1220•195g and AGA 1195±190g. At 5 yrs. of 
age, mean wt. and length of SGA infants remained at the 3rd-10th% 
compared to 2Sth-50th \ for AGA. Mean head circumferences, how
ever,were comparable for both groups and were at the 25th-50th \. 
Neurological assessments showed 2 SGA cases with mild spastic di
plegia(l0%)and l AGA infant with spastic diplegia. The table be
low shows the developmental data of study infants. 

SGA 
AGA 

BAYLEY MDI STANFORD 
12 mo. 
77±16 
95±20 

24 mo. 
89±21 

116 '19 

3 yr. 
87±10 

101±12 

4 yr. 
99±12 

107±13 

BINET 
5 yr. 
96±13 

106±13 
<.02 <.02 <.006 ns ns 

SGA infants have significantly lower DQ scores than AGA controls 
at 1-3 yr.; however, both SGA and AGA infants gradually make de
velopmental gains. Developmental 11 catch up" for AGA infants 
occurs by 12 mo. in contrast to 4-5 yrs. for SGA. Overall neuro
developmental outcome was good despite the fact that these data 
reveal early developmental delay of PT SGA infants with late 
"catch up" by 4-5 yrs., stressing the importance of long term 
follow up to accurately assess outcome. 

ETHICAL VALUES AND PEDIATRIC CARE: A COMPARISON OF 
• 96 PEDIATRIC M!D NON-PEDIATRIC RESIDENTS AND FACULTY. 

Paul R. Williams and Caroline L. Kaufman (Spon. by 
Allen W. Root), Departments of Pediatrics and Sociology, College 
of Medicine and College of Social and Behavioral Sciences, 
University of South Florida, Tampa, Florida. 

Physicians' social and moral values are important to the 
extent they influence decisions in patient care. This study 
compares pediatricians• and non-pediatricians• attitudes and 
behavior in medical practice. A sample of 178 USF School of 
Medicine physicians (13 pediatric: 45 non-pediatric residents; 
20 pediatric: 100 non-pediatric faculty) were surveyed concern
ing patients' rights to free choice, patients' rights to refuse 
treatment, national health care, equity in allocating medical 
care, abortion, and treatnoent of handicapped children. Siqnifi
cant differences {p<.05) were found between pediatricians 0 and 
non-pediatricians' attitudes toward suicide, abortion, belief in 
an afterlife, and equity in allocating medical resources. Pedi
atric residents and faculty did not support patients' rights to 
choose suicide or abortion. Pediatric residents would perform 
life-saving surgery on a Uown's syndrome infant, while non
pediatric residents would not. Pediatric residents and faculty 
were more likely to encourage continuance of an unwanted preg
nancy than were non-pediatricians. Pediatricians showed a 
greater tendency to employ religious values in making decisions 
than non-pediatricians. These findings suggest that for this 
sample pediatricians differ from other specialists in their 
ethical beliefs and that their decisions involving patient care 
reflect these differences. 
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PARrnTAL RESPONSE TO THE DEATH OF A TWIN Ann L. 
t 97 Wilson, Lawrence J. Fenton, Dennis C. Stevens,"-and 

J. S:-oakofa-;TctiooT of 
led., Sioux Valley Hospital, Dept. of Pediatrics and Dept. of 
'sychiatry, Sioux Falls, S. Dakota. 

To examine the emotional impact of the death of a twin on 
1others and fathers, a study was conducted comparing the re
ponses of eight sets of parents who lost a twin with eight sets 

1f parents who lost a singleton newborn. In each group the 
1abies had a mean gestational age of 31 weeks and the mean length 
1f time between the death and survey completion was 15 months. 
"he mean age at death was 2.8 days for the twins and 10.5 days 
'or the singletons. The parents completed a questionnaire which 
:overed their emotional reactions and social interactions during 
:he first six weeks fo 11 owing the loss and their present 
.ponse. Analyses of variance indicated that although mothers ex-
>erienced more depressive symptoms than fathers (p .001) and 
:hat symptoms diminished over time (p = .032), there was no sig
lificant difference between the responses of parents who lost a 
:win and those who lost a singleton. All of the mothers and 80% 
Jf the fathers of twins report being told by others to feel 
Fortunate for having a living twin, yet 60% of these parents re
Jort experiencing a physical longing to be with their baby 
Following his/her death and continue to frequently think of their 
Jead twin. No parent of a surviving twin reported prefering no!_ 
:o discuss their baby's death. These findings indicate that the 
!xistence of a living twin does not lessen parental grief and 
:hose care for these families should be aware of this fact 
is they counsel parents in their bereavement. 

NEWBORN BEHAVIOR AND NEUROLOGIC STATUS AT 1 MONTH IN 
INFANTS OF WOMEN WHO SMOKE DURING PREGNANCY. Geral
dine S. Wilson, W. Daniel Williamson, Jane Stitt, 

Judy Kautz. Depl. of Pedi., Baylor College of Medicine, Houston. 
The purpose of this study was to determine whether cigarette 

>making during pregnancy affected neurobehavioral function of 
infants. Subjects were healthy, full-term infants, 173 

born to mothers who smoked 10 or more cigarettes daily (S) and 
173 to non-smoking mothers (NS). They were assessed at 3 days on 
the Neonatal Behavior Assessment Scale (NBAS). 96 Sand 115 NS 
returned at l month to be examined neurologically and on theNBAS. 
On the initial NBAS, S showed decreased orienting behavior on 3 
items (Table) and differed on 2 items related to state control 
(more rapid onset of irritability and increased utilization of 
hand-to-mouth activity). On the 1 month exam, these behavioral 
differences had resolved but NS were found to smile more fre
quently. Also, a significantly greater number of S (25) than NS 
(10) had abnormal or suspicious neurologic findings (p<.05). 
Combinations of increased muscle tone, hyperreflexia and exces
sive irritability (insulated crying state) were the most common 
findings. These data suggest the need for further follow-up to 
determine the implications these early differences have for ulti
mate neurodevelopmental and behavioral outcome. 

NBAS Item Mean (S) (NS) 
4.10 
4.78 
2.97 
3.54 
3.87 
1. 3 7 

_Jl'l 
3 days Alertness 3.67 <.o5 

<.o5 
<.o5 
<.05 
<.05 
<.0'; 1 mo. 

Orientation, inanimate visual 
Orientation, animate visual 
Rapidity of build-up 
Hand-to-mouth facility 
Smiles 

4.14 
2. 51 
4.10 
4.44 

. 72 

FATHER INTERACTION WITH PRETERM AND FULLTERM INFANTS. 
w. Yogman, Harvard Med. Sch., Dept. of Ped., 

Children's Hosp. Med. Ctr., Boston. (sponsored by T. 
Berry Brazelton) This study describes the interaction of fathers 
w:ilth preterm infants, and compares it to mothers' interactions 
with preterm infants and the interactions of lx>th parents with 
fullterm infants. Parent-child interactions at 5 months are re
lated to perinatal complications and to developmental outcome at 
18 months. Ten preterm and ten fullterm infants were recruited 
as newborns with their parents, and followed lonqitudinally until 
they were 18 months post-term conceptual aqe. At 5 months post 
term, all infants were videotaped durinq 3-minute en-face inter
actions with each parent. Episodes of play defined as "games 11 

were subsequently coded. While mothers and fathers did not dif
fer significantly in overall number of games played with full
term infants, with preterm infants fathers played significantly 
fewer games than did mothers (P<0.02). In particular, fathers 
played significantly fewer non-arousinq (verbal/visual vs. tact
ile/limb-movement) games (p<0.05). The data suggest that fathers 
adapted to the stress of the preterm infant by decreasing the 
number of games they play. Cross-time correlations showed diff
erent patterns of relationships for preterm infants' interaction 
with mothers and fathers. Healthier premature infants played 
fewer arousinq games with mothers (r=.75), but not with fathers. 
Althouqh fathers qenerally played a more indirect role, neverthe
less the number of nonarousinq games both parents played was more 
highly correlated with 18-rnonth Bayley psychornotor scores (r=.67) 
than that of either parent alone. The study demonstrates fathers' 
adaptations in facilitating the preterm infant's development. 

CARDIOLOGY 

LOK;ITUDINAL EXERCISE DATA IN SICKLE CELL ANEMIA. 
l()(} Bruce S. Alpert, E. Victorla Dover, Wesley Covitz, 

Willlam B. Strong, (Span. by A.F. Robertson) Depart
ment of Pedlatrtcs,Medtcal College of Georgla,Augusta 

Cross-sect lon exertcse studies rn our laboratory have shown 
lmpatrments ln maximum values of blood pressure (BP), heart rate 
(HR), and working capacity (KgM/min/kg) (WC) in children with 
sickle cell anemia (SS). Also, lschemla (I) was noted on the 
exercise E<r.s: deflnlte (D) I (15%), equlvocal (E) I (34%), non 
(N) I (51%). Radlonucllde anglography during exercise has con
firmed decreased ejectlon fractlon in the patlents showing DI on 
exerclse Ea;. We sought to determlne whether progression in the 
course of SS patlents' cardiac dysfunctlon could be observed 
from short-term (1-3 yr) or long-term (4-7 yr) follow-up (F/U) 
longitudinal data. We performed 76 paired tests, 36 short-term 
and 40 long-term. The percentages of DI, EI, and NI Ea;s for the 
F/U perlods in relatlon to the lnltial ECG interpretatlon were: 

SHORT-TERM F/U LOK;-TERM F/U 
Initlal ECG DI EI NI DI EI NI 

DI 
EI 
NI 

62 0 38 50 0 50 
0 25 75 13 25 62 
5 5 90 4 7 89 

The hemoglobln and WC were lower in the cases developing DI than 
the other groups. The BP, HR, and WC values changed over time 
as would be expected by the period of growth and aging. No 
uniform change in myocardial oxygen supply/demand occurred over 
time. Further studies of the mechanisms of both improvement and 
deterloration are needed. 

AUTOMATED BLOOD PRESSURE MEASUREMENT DURIK; ER;OMETER 101 EXERCISE. Nadine L. Flood, Ian C. 
Balfour, Willlam B. Strong (Spon. by A.F. Robertson), 
Department of Pediatrics, Medical College of Georgia, 
Augusta. 

Terminal digit preference and intra-observer variablity would 
reduce the accuracy of multl-institutlonal determinatlons of 
blood pressure (BP) response to exercise ln healthy children or 
patlents with congenital heart disease. Because patlent motlon 
and envlronmental nolse lncrease the difflculty of manually 
obtaining Korotkoff sounds during exercise, we evaluated an 
automated system of BP measurement (Critlkon 1165) in 121 child
ren undergoing maximal cycle ergometer stress testing. The 
system uses acustlc transductlon with Ea; gating and microproces
sor signal filtering. A blinded observer measured BP simultan
eously from the same arm (Kl and K4) as the system cuff. Correl
ation coefficients (r) between the manual and automated values 
were: 

Exercise Recovery (min) 
Rest 1 2 3 Max 1 3 5 

SYST .92 .91 .96 .97 • 96 .95 .92 .92 
DIAS .90 .85 . 92 .86 . 85 . 77 . 82 .85 

These r values were higher in a subset of 79 subjects in whom a 
stethophone adapter was used instead of a stethoscope; The 
automated system eliminates all observer bias and would allow 
the pooling of data from multlple centers for BP determinations 
during exerci.se. 

RESPONSES TO EXERCISE IN CHILDREN WITH SICKLE TRAIT. 102 Bruce S. Alpert, Nadine L. Flood, William B. Strong 
(Spon. by A.F. Robertson), Department of Pediatrlcs, 
Medi cal College of Georgia, Augusta. 

Sickle tra!t (AS) is usually consldered a benign condition, 
alt.hough renal, hematologic, and muscular complicattons related 
to slckling are well-reported in periods of hypoxia and/or acld
osls. Studt es Ln our laboratory have shown impa i rment.s in the 
maximum exerclse var tables heart rate (HR), blood pressure (BP), 
and workload (W) ln patients wl th sickle eel 1 anemla (SS). The 
SS patients had a htgh 1nc£.dence of tschemia on the exercise 
ECG. We sought to determine whet.her AS subjects had slmi lar 
reductlons !n exercise varlables as the SS patients. We per
fonned maximal cycle ergometer stress testing on 48 children, 
ages 4-21, with AS. While no child developed deflnite lschemia, 
4 (8. 3%) had equivocal ischemia. The lncldence of equlvocal 
ischemia in healthy black children is 2.6%. Because maximum 
exercise values of HR, BP and Ware age and size-dependent, Z 
score analysis was performed. The Z scores for female and male 
AS subiects, compared to data from healthy black children, are 
shown below (PWC =peak working capacity index, * = p<0.005): 

Female 
Male 

HR 
-1.16 (*) 
-l .13 (*) 

BP 
-. 26 
+.33 

Max W PWC 
- • 

-.99 (*) -1.23 (*) 
:.ince no ischemia was observed during exercise, we recommend 
unrestricted actlvitles for AS children. The BP responses to 
exerc1 se I.n AS subjects was normal, but further work ls needed 
to def lne the mechanism of the HR and W £.mpa L rments observed. 



96A CARDIOLOGY 

HEMGuYNAMICS AND ORGAN BLOOD (BF) FLQl4 BEFORE AND 
l_():J AFTER DUCTUS ARTERIOSUS (PDA) OCCLUSION IN SURFACTANT 

TREATED PRETERM LAMBS. Barry r,. Baylen, Hiroshi 
Ogata, Machiko Ikeqami, Harris L. Jacobs, Alan H. Jobe, and 
George C. Emmanou1l1des, UCLA School of Medicine, Harbor-UCLA 
Medical Center, Dept. of Pediatrics, Torrance, CA 

The hemodynamic effects of PDA were studied by occludinq the 
ductus arteriosus of 10 preterm lambs (120-124 d. G.A.) in the 
first 4 hrs of life. Animals were treated with surfactant at 
birth and mechanically ventilated. Organ BF and left ventricular 
(LV) function were measured using cineangiography, and labeled 
microsphere methods. The PDA was occluded by obstruction of its 
lumen with a catheter balloon. Regional BF (ml/gm) and the 
following hemodynamic measurements were obtained just before and 
up to 30 minutes after PDA occlusion: Pulmonary (QP) and systemic 
(QS) flows: "effective" Qs-ml/kg (Qs eff); mean pulmonary and 
aortic pressures (PA/AO); LV ejection fraction (EF%) and end 
diastolic pressure (LVEDP). Mean arterial blood gases before 
occlusion were P02 (68±.!]_ pC02 (32±2) and pH (7.38±.02). 
(MEAN) QP/QS QS;eff PA/AO EF% LVEDP HEART CARCASS GI 

PRE 1.g 130 .73 74 5 1.1 .10 .2 
POST l 228t .57t 72(NS) S(NS) 2.4t . l7t .4t 

Early surfactant therapy is associated with ductal constriction 
and moderate left-right shunt. Left ventricular function 
(EF%,LVEDP) is not impaired. However, "effective" systemic blood 
flow notably to the heart, carcass and GI tract is significantly 
decreased (-rp<. 01). Thus, l eft-riqht ducta l shunting in pre
matures may have detrimental affects upon organ blood flow in 
spite of adequate LV performance. 

:.•ONINVASIVE CARDIAC OUTPUT (CO) MEASUREMENT DURING 1.()-" EXERCISE IN CHILDREN WITH CONGENITAL HEART DISEASE 
H. Beekman, Charles Marks, Albert P. Rocchini, 

Victor L. Katch, (Span. by Amnon Rosenthal) University 
Of Michigan Medical School, C.S. Mott Children's Hospital, Pedia
tric Cardiology Exercise Physiology Laboratory, Ann Arbor, MI 

To validate the accuracy of the Indirect Fick (C02 rebreathing) 
technique in children Indirect Fick CO was compared to Direct Fick 
CO and the therrnodilution (TD) CO in 9 children (age 7-19 years) 
with congenital heart disease. Diagnoses were aortic stenosis 
(n=S), postoperative coarctation (n=2), postoperative tetralogy of 
Fallot (n=l), and corrected transposition (n=l). CO was measured 
at rest and during supine bicycle exercise at 200 KgM/min (n=9) , 
400 KgM/min (n=6), and 600 KgM/min (n=3). V02 and VC02 were 
measured continuously by open-circuit spirometry and rapid re
sponse gas analyzers. TDCO was measured twice at rest and during 
the third minute of each exercise stage. Aortic (Ao) and pul
monary artery (PA) 02 saturation and pC02 were then measured. Ao 
pC02 was then estimated from end-tidal pC02, and PA pC02 was esti
mated by Defares rebreathing technique. C02 content was deter
mined from estimated and measured pC02 using Comroes C02 dissocia
tion curve. Since estimated Ao-PA C02 content difference (C02 
diff) related linearly to measured C02 content difference (y=.29x 
+ 2.54, r=0.64, p<.001), C02 diff was adjusted by this equation. 
There was a linear correlation between Indirect Fick CO (VC02/C02 
diff) and both Direct Fick CO (y=.57x + 5.36, r=0.71, p<.001) and 
TDCO (y= .59x + 2.92, r=0.85, p<.001). A poor correlation (r= 
0.45) was found for resting CO alone. Thus the Indirect Fick CO 
technique, as described, provides a simple, accurate, noninvasive 
estimate of exercise CO in children with heart disease. 

• 1.()5 
THE EFFECTS OF AFTERLOAD STRESS ON MYOCARDIAL 
FUNCTION IN NEWBORN AND ADULT SHEEP. William 
Berman, Jr., Deborah Christensen. University of New 

Mexico School of Medicine, UNM Affiliated Hospitals, Department 
of Pediatrics, Albuquerque, New Mexico. 

The effects of increased preload and afterload were examined 
separately in 7 newborn and 6 adult sheep, instrumented 
chronically. Myocardial function was evaluated by peak dp/dt of 
the left ventricle (LV dp/dt) and the pre-ejection period to left 
ventricular ejection time ratio ( PEP/LVET). Pre load was 
increased by the rapid infusion of 30ml/kg of isotonic saline; 
afterload was increased by the infusion of 0.2mg/kg/min of 
methoxamine. Heart rate variations were minimized by 
pretreatment with atropine (0.02mg/kg). Preload elevation 
increased arterial and venous pressures, reduced the PEP/LVET 
ratio and increased LV dp/dt to a comparable extent in newborns 
and adults. Afterload stress increased arterial and venous 
pressures to a similar extent in newborns and adults, but 
myocardial contractile indices changed more in the newborns 
(PEP/LVET ratio +l2S, LV dp/dt -2U) than in adults (PEP/LVET 
ratio +6S; LV dp/dt -BS). Tiie neonatal myocardium, operating at 
a high baseline level of function, has limited reserve to respond 
to acute increases in circulatory afterload. Ulis fact, in 
conjunction with the previously demonstrated limited preload and 
heart rate reserve of the neonatal myocardium, may ex plain the 
dire circulatory consequences of left sided obstructive lesions 
in the neonate. 

DIGOXIN EFFECTS IN INFANTS WITH CONGESTIVE HEART 
• J.()6 FAILURE. WilliaJ!!_Berman, Jr., Colleen J. Niland, 

Steven M. Yabek, Terrence Dillon. University of New 
Mexico School of Medicine, UNM Affiliated Hospitals, Department 
of Pediatrics, Albuquerque, New Mexico. 

Digoxin therapy was assessed in 18 infants (mean age 4 mos.) 
with congestive heart failure due to VSD (14), coarctation (2), 
aortic stenosis ( 1) and myopathy ( 1). Appropriate maintenance 
therapy was calculated by pharmacokinetic analysis performed 
after IV administration of 1/2 the loading dose. Drug effect was 
assessed by echocardiography, RBC Na-K ATPase determination and 
subjective evaluation before and 5 or more days after treatment 
was started. Steady state drug concentration averaged l. 4+0. 5 
ng/ml (predicted value 1.5 ng/ml). Drug t / P, (21.9.:!:_8.0 hr)-and 
volume of distribution (9.9+0.7 L/kg) moderately between 
patients. Mean values of echocardiographic variables are shown 
below: 

F S[(} ___ LVdCin1)--v;:r11sec) ___ PEP/LVET __ _ 
Pre-Rx 140 c 1.8 0.420 
Post-Rx 34 148 1.9 0.423 

Only 4 of 18 patients showed an inotropic response. RBC- Na-K 
AT Pase decreased in each patient, from 20. 8.:!:_5. 8 nmol Pi /mg/min 
before treatment to 12.0.:!:_2.0 nmolP/mg/min at therapeutic steady 
state. 9 of 18 patients, however, responded clinically, 
evidenced by reductions in heart rate, respiratory effort, 
sweating and liver size. Because biochemical, inotropic and 
clinical drug effects were not consonant in this series, we 
suggest mechanisms other than inotropic stimulation must be 
invoked to explain digoxin's beneficial effects in some patients. 

1.()7 
MUSCULAR INTERVENTRICULAR SEPTUM FOR.\IATION JN TllE 
CHICK EMBRYO. G. Ben-Shachar, R. V. Lucas, R. A. 
Arcilla, F. J. Manasek; University of Minnesota, 

Division of Pediatric Cardiology, and Pritzker School of Medicine, 
The University of Chicago Hospitals and Clinics, Departments of 
Anatomy and Pediatrics, Chicago, Illinois 

IVe have reexamined the traditional views that a) the 2 ventri
cles are developmentally separate and distinct entities, and b) 
the muscular interventricular septum (MJVS) is, from its beginning, 
a discrete structure separating the 2 primitive ventricles. Sixty 
dissected chick embryo hearts were studied at different stages of 
development with scanning electron microscopy. Ventricular tra
beculations (TR) develop rapidly beginning at stage (ST) 17 
days). These appear morphologically as superior plates and co
lumnar trabeculations. At ST 21 days), the TR become denser 
in the ostium bulbi region where the superior plates begin to 
adhere to each other at ST 26 (5 days) to form the sinus septum. 
Fusion of adhering TR proceeds in a cranio-caudal direction pro
ducing the MIVS, and is complete by ST 30 days). Remnants of 
opposing TR endocardial surfaces were identified as intraseptal 
channels. We suggest that persistence of these channels may 
result in single or multiple muscular ventricular septa! defects. 
The formation of the MIVS from preexisting TR suggests that the 2 
ventricles arc not necessarily separate developmental entities 
but arise by division of a single, primitive ventricular chamber. 
Our findings have implications to the concept of univentricular 
hearts: the ventricular chamber in single ventricle represents 
the persistent primitive chamber which should not be identified 
to be anatomically left ventricle or right ventricle. 

• 1.()8 
ISOLATED AORTIC VALVE REPLACEMENT IN CHILDHOOD: NON
INVASIVE EVALUATION OF LEFT VENTRICULAR FUNCTION 
G. S. Bisset, Ill, S. S. Hirschfeld, R. A. Meyer, 

James, S. Kaplan, Depts. of Peds., Tulane Univ. Med Center, New 
Orleans and Univ. of Cinn. Coll. of Medicine, Cincinnati 

M-mode echocardiography (MME}, electrocardiography (ECG) and 
graded exercise testing (GXT) were utilized to assess left ven
tricular function in children with prosthetic aortic valves 
(AoV). Since 1964, there have been 15 survivors of isolated AoV 
replacement, aged 11-19.5 yrs (16.3 yrs). All but 2 are asympto
matic (1 has residual aortic insufficiency (AI) and 1 severe ob
struction). Each patient (pt) had abnormal GXT's and MME's prior 
to AoV replacement. Resting ECG's, 2 months-2yrs post-operatively 
(PO}, revealed that 10 (67%) had LV hypertrophy, 2 (13%) had signs 
of healed anterolateral myocardial infarction and 2 (13%) had re
sidual ST-T wave changes. Nine pts had GXT's 2 months-12yrs (3:6 
yrs) PO. Six (67%) had an abnormal blood pressure response with 
maximum exercise (ME), 7 (78%) had working capacities <70% of the 
expected norma 1 va 1 ue and 2 had abnorma 1 ST segment changes ( >2mm 
depression) with ME. MME in 12 of the 15 pts one month-13yrs PO 
demonstrated LV enlargement in 6 (50%), abnormal septa! motion in 
6 (50%) and LV free wall and/or septal thickness >2 SD above ex
pected normals in 11 (92%), The LV systolic time intervals and 
percent shortening (%5) were abnormal in 7 pts. Children with pre
dominant AI had the worst LV recovery rate. All 4 had persistently 
dilated, thick LV's on MME and abnormal %S. Persistent LV dys
function is noted in the majority of the children after prosthetic 
AoV implantation. Early intervention, particularly in children 
with AI may improve the long-term outcome. 
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CHARACTERIZATION OF SINGLE VENTRICLE WITH COMBINED 
PULSED DOPPLER ANO TWO-DIMENSIONAL ECHOCARDIOGRAPHY 
George S. Bisset. Ill, Stephen S Hirschfeld, Tulane 

Jniv. Sch. of Med., Dept. of Ped., Tulane Med Center, New Orleans 

Pulsed Doppler (PD) and 2-dimensional ecbocardiograpby (2-DE) 
1ere utilized to assess the anatomic and hemodynamic status of 
iatients (pts) with single ventricle (SV). Of 13 children, 11 bad 
;v of left ventricular type, 1 bad SV of right ventricular type 
ind 1 bad SV of the undifferentiated variety. Evaluation of atrio-
1entricular (AV) valve morphology revealed 5 pts with 2 AV valves 
:each had a small tricuspid valve (TV)), 4 with common AV valves, 
l with a single TV and 3 with single mitral valves. AV valve in
;ufficiency was demonstrated by PD in 3 of the 4 pts with common 
IV valves and 1 additional pt with a small, straddling TV. The 
ireat vessel positions were identified as ct-transposed in 4, 1-
:ransposed in 4 and normal in 5. PD examination with the Doppler 
;ample volume (DSV) positioned in the main pulmonary artery revea
led 2 pts with ductal-dependent pulmonary blood flow. Two pts had 
1ormal pulmonic valves (PV's) with typical PD continuous flow pat
terns indicating patent ductus arteriosus. Four others had tur
Julent systolic flow patterns consistent with antegrade flow thr
Jugh stenotic PV's. With the DSV positioned distal to the aortic 
1alve no pt demonstrated disturbed flow, indicating an absence of 
iortic or sub-aortic obstruction. The atrial septum was intact in 
? pts and absent in 1. A patent foramen ovale versus secundum 
itrial septal defect was demonstrated in 5 pts. In conclusion, 
?-DE-PD provides an accurate non-invasive assessment of SV morvh
Jlogy and hemodynamics. Catheterization may be obviated in many of 
these pts particularly when palliative surgery is comtemplated. 

• DEVELOPMENTAL DIFFERENCES OF THE MYOCARDIAL CONTRAC-1.1. ()TILE RESPONSE TO THE CALCIUM ANTAGONISTS.R.J.Boucek,Jr 
P.S.Mushlin,M.Shelton,V.Starnes,R.D.Olson,(Spon.by T.P 

;raham,Jr.);Vanderbilt Univ., Dept. of Ped., Nashville, TN. 
Since developmental differences in the effect of ca++ on myo

:ardial contractility(MC)have been described, we hypothesized that 
:he calcium antagonists, verapamil(V),nifedipine(N)and diltiazem 
(D)may also exhibit age-related differences on MC.Thus, we evalua
:ed the dose-response relationship of V,N and Don indices of MC, 
leveloped pressure(DP)and maximal rate of pressure development(dP/ 
lt)in the isolated blood-perfused immature(I;n=6)and adult(A;n=S) 
rabbit heart. The table below shows the for the con
:entration(;.M)found to inhibit by 20% and 50% the DP and dP/dt at 
•constant pacing rate. (*p < 0.01, I vs A). 

v 

-Concentration to inhibit DP- -Concentration to inhibit 
50% 

54+8* 
470±1.3 A 

I 
A 

I 
A 

20% 50% 20% 
9+2* s2+S.8* 9 + 2.3* 

110 + 10 510 + 140 110 ± 30 
9 + 1.7* 11 + 3.5* 

140 + 34 130 ± 28 
130 + 35 880 + 130 + 28 990 + 250* 
)20 + 250 3200 + 700 550 ± 180 2800 + 560 

dP/dt 

The results show that V and N are 10 times more potent in depres
sing MC in I than A hearts and that D exhibits significantly less 
age-related effects on MC than V or N.The data sug.;est age-r(:lated 
differences either in affinity for the calcium antago
nists or a greater dependence on extracellular ca++ influx in the 
I heart. 

DYSRHYTHMIAS AFTER ATRIAL SEPTAL DEFECT REPAIR J.J.J. Tim Bricker, Paul C. Gillette, D.A. Cooley, and 
Dan G. McNamara. Lillie Frank Abercrombie Section of 

Pediatric Cardiology, Baylor College of Medicine and Texas 
Children's Hospital, Houston, Texas. 

Postoperative electrocardiograms were reviewed in 292 patients 
with isolated secundum atrial septal defects. PR interval 
shortened by the seventh postoperative day (P <.OS) in comparsion 
to the preoperative PR interval. 228/292 (78%) were only 
observed to be in sinus rhythm. 9/292 (3%) had a preoperative 
dysrhythmia. 64/292 (22%) had a postoperative dysrhythmia. 22 
(8% of total) of these patients were symptomatic. 16/65 (5% of 
total) had a tachydysrhythmia. 6/292 (2%) currently have a 
pacemaker (5% of our pediatric patients with pacemakers). In 
17/292 patients (6% of total and 26% of those with dysrhythmias) 
dysrhythmias were noted in the first three days postoperatively. 
22/292 (7% of total, 34% of dysrhythmias) presented with 
dysrhythmias between the fourth and fourteenth day after surgery. 
7/292 (2% of total, 11% of dysrhythmias) presented from two weeks 
to three months postoperatively. 4/292 (1.4% of total, 6% of 
dysrhythmias) presented from three months to one year 
postoperatively. 3/292 (1% of total, 5% of dysrhythmias) 
presented from one to three years postoperatively. 7/292 (2% of 
total and 10% of dysrhythmias) presented at from three to eight 
years postop. 4/292 (1.4% of total and 6% of dysrhythmias) 
presented at greater than eight years postoperatively. The 
latest presentation of symptomatic dysrhythmia was seventeen 
years after surgery. 5/292 (1.7%) had Holt-Oram syndrome. All 
five had postoperative dysrhythmias. 

CORRELATION OF ENDOCARDIAL AND EPICARDIAL ACTIVATION • 1.1.2 IN PATIENTS WITH ENDOCARDIAL CUSHION DEFECT 
Robert Campbell, Macdonald Dick, Douglas!'· Behrendt 

Paul Hees, University of Michigan Medical School, C.S. Mott 
Children's Hospital,Sectiun of Pediatric Cardiology,Ann Arbor, MI 

Epicardial and left ventricular endocardial activation were 
analyzed in 5 patients (age 4 mos. to 9.5 years) with endocardial 
cushion defect (ECD, 4 partial, 1 complete) intraoperatively 
prior to surgical repair. Epicardial activation, recorded from up 
to 47 sites over the entire epicardium, demonstrated an abnormal 
activation sequence; earliest activation was recorded from the 
diaphragmatic left ventricular (LV) surface TT:2 msec (range 4-15 
msec) after QRS onset. Depolarization then spread laterally and 
anteriorly over the LV. Latest LV activation occured at the basal 
anterolateral msec (range 34-50 msec) after QRS onset. 
Latest epicardial activation overall was recorded along the RV 
inflow area 0"9"":'J msec (range 52-92 msec) after QRS onset. LV en
docardial activation, recorded from three sites occured earliest 
in the posterior paraseptal area T!J.O msec (range 0-18 msec) 
after QRS onset. Subsequent activity occured at the anterior 
paraseptal area 21:4 msec (range 12-39 msec) after QRS onset, and 
at the free wall "2"T:ti (range ll-35 msec) after QRS onset. These 
data document for the first time that in patients with ECD the 
previously reported early posterior epicardial activation not 
only corresponds to but also is preceded by early activation of 
the underlying posterior endocardium. This activation sequence 
explains the superior leftward frontal plane QRS axis, and is in 
accord with the observed posterior displacement of the cardiac 
conduction tissue in patients with ECO. 

EFFECTS OF RIGHT AND LEFT ATRIAL STIMULATION ON ATRIAL 1.1.3 REFRACTORY PERIODS AND A-V NODAL CONDUCTION 
Alfonso Casta, Abimbola Talabi, David _1:1_. Sapire (Spon. 

by Randall M. Goldblum) University of Texas Medical Branch, De
partment of Pediatrics, Galveston, Texas 

The effect of left atrial (LA) stimulation on refractory peri
ods (RP) and A-V nodal conduction (A-H) have not been previously 
reported in children (C). Indirect measurements from coronary 
sinus stimulation have been obtained in adults with dysrhythmias 
(D). Ten C (8 preoperative and 2 postoperative) with congenital 
heart defects and with no evidence of D were evaluated electro
physiologically by atrial extrastimulation at the same cycle 
length (CL) (500 msec) from both the right atrium (RA) and LA. The 
LA was stimulated directly through an interatrial conununication. 
Rapid RA pacing was also performed. The effective RP of the RA 
and LA ranged between 130-240 msec; and 100-250 msec respectively. 
The functional RP of the RA and LA ranged between 210-320 msec; 
and 140-280 msec respectively. There was no significant differ
ence between the RP for RA and LA by thP. paired "t" test. Atrial 
refractoriness was reached first preventing evaluation of A-V 
nodal RP in 7 C. The A-H intervals measured from RA and LA stim
ulation at a CL of 500 msec ranged between 70-120 msec; and 55-
105 msec respectively. The A-H interval was significantly short
ened by LA stimulation (p<0.05). Our findings indicate that in C 
the site of atrial stimulation has no significant effect on atrial 
RP and A-V nodal conduction is significantly shortened when eval
uated by LA stimulation. Shortened A-H intervals on LA stimula
tion can be explained by earlier entry into the lower A-V node 
from the LA with retrograde conduction to the low RA. 

DIABETIC CARDIOPATHY IN POORLY CONTROLLED ADOLESCENT 1.1. 4 DI ABET I CS: NORMA LI ZED VALUES WI TH I MP ROVED DIABETIC 
CONTROL S. Castells, R. Cooper, R. Stein, M, Nova], 

H. Copur, and K. Kwateng, SUNY, Downstate Med Ctr, Dept of Ped, 
Brook I yn, N. Y. 

Nineteen insulin dependent diabetics, ages 15.3±0.5, (SEii) and 
23 controls ages 14.8±0.5, had exercise stress testing and M-mode 
echocardiograms during a period of poor diabetic control while re
ceiving once a day Cardiac function was reevaluated af
ter 3 months of improved diabetic control achieved with bi-daily 
insulin injections. Two indices of diabetic control, M-value and 
serum Hb A1c significantly improved on bi-daily therapy. M-value 
decreased from 108±20 to 37.5±4.2, p<0,01 and Hb A1c from 12.7Z± 
0.6 to 8.9%±0.6, p•0.01. Systolic blood pressure and resting 
pulse rates were elevated during periods of poor control as com
pared to normals (P.B,: 121.5±2.5 and 105.5±1.6, p<0.03, and 
P.R.: 73.6±3.6 and 70.9±2.9, p<0.05) and decreased to normal val
ues after 3 months of better diabetic control, M-mode echocardi
ography revealed right ventricular enlargement. Right 
internal dimension in diastole (RVID-d) was 17.97•1.13 in poor di
abetic controls and 14.32±0.95 in controls, p<0.01 and decreased 
to 16.54±0.13, after 3 months of good control with bi-daily in
jections, N.S. from controls, All other ecbocardiograpbic param
eters including chamber dimensions and left ventricular functions 
\·1ere normal. Exercise stress testing revealed no evidence of is
chemic changes suggestive of coronary artery disease. These 
findings suggest the presence of decrease'! right ventricular com
pliance without coronary artery disease in poorly controlled juv
enile diabetics which improves with better glucose control. 
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VENTRICULAR ARRHYTHMIAS IN CHILDREN WITH MARFAN'S 
SYNDROME 115 
Nouri, Mark 

Thomas Aceto, Jr.), St. 
Louis, MO 

Su .. chiung Chen, Leonard Fagan, Soraya 
Sivakoff, James Donahoe (Sponsored by 
Louis University School of Medicine, St. 

Conduction disturbances are common in children with Marfan's 
syndrome, but the occurrence of serious ventricular arrhythmia 
has not been stressed. An 18 yr male with mild mitral regurgita
tion (MR) had cardiac arrest and was successfully resuscitated. 
He was found to have ventricular tachycardia (VT) and frequent 
premature ventricular contractions (PVCs). This prompted us to 
review our group of 24 children with Marfan 1 s syndrome. They 
were first seen at the mean age of 7.4 yr (4 mo-16 yr) and were 
followed for a mean of 5.7 yr (1-22 yr). Six died and 6 were lost 
to follow-up. Four had no significant heart disease. E.K.G.s 
were available in 22 patients (pts) and 19 were abnormal. PVCs 
were noted in 8 pts: 2 had severe MR, 4 had mild MR, 1 had mild 
aortic dilatation (AO dil.), 1 had no mitral or AO abnormalities. 
Three pts were asymptomatic but the other 5 were symptomatic. The 
2 with severe MR had congestive heart failure and underwent mit
ral valve (MV) replacement. Three had VT in addition to PVCs: 1 
had syncope and arrest, 2 had chest pain with fatigability; 2 of 
these had MV prolapse and AO dil. with left ventricular enlarge
ment, but 1 had no detectable MV or AO abnormality. Ventricular 
arrhythmia can occur in children with mild MR or no valvular 
disease, without clinical evidence of myocardial infarction or 
dysfunction. Holter monitor recordings or stress E.K.G.s are 
helpful for detection and treatment of ventricular arrhythmia in 
symptomatic pts. 

HEMODYNAMIC MEASUREMENTS IN THE EMBRYONIC 116 CHICK CARDIOVASCULAR SYSTEM 
Edward B. Clark and Norman Hu, Division of Pediatric 

Cardiology, Department of Pediatrics and the Cardiovascular Center, 
University of Iowa Hospitals and Clinics, Iowa City, Iowa 

• 
Little information is available on the hemodynamic changes during 

morphogenesis of the heart. We measured heart rate, mean dorsal 
aortic blood flow !O'J and mean arterial blood pressure (15') in 160 
white Leghorn chick embryos on day 3 (stage 18), day 3. 5 (stage 21 I, 
day 4 (stage 24) and day 5 (stage 27) of incubation. Dorsal aortic 
blood velocity was measured with a 20 MHz pulsed-doppler flow meter 
using a 1 mm piezoelectric crystal positioned at a 45° angle to the 
dorsal aorta. Dorsal aortic diameter was measured with a micrometer 
eyepiece and blood flow was calculated. In-vitro correlation, the ve
locity meter was linear (y=.85x+1.19, r=.99) over a range of 1 to 20 
mm/sec. Mean arterial blood pressure was measured with a servo
null pressure system from a 5 micrometer tip diameter cannula inser
ted in the right vitelline artery. In-vitro correlation of the pressure 
system was linear (y=lx-.24, r=.99) from 0 to 39 mmHg. Total vas
cular resistance was calculated as r;;cr. 
!i':_lSEMJ Stage 18 Stage 21 Stage 24 Stage 27 
Heart{ate bpm 165:3 177:3 183:3 188+3 cr mm . 18:_. 01 . 39:. 02 . 78:. 03 1. s2+. 06 
SV mm . 06+. 003 . 13+. 005 . 26+. 009 . 49+. 02 
P'mmHg .68+.02 .86+".04 1.05+.03 1.22+.os 
TVR 3. 78- 2.21- 1.35- .80 
These techniques will allow the study of the embryonic cardiovascu
lar system during the critical period of cardiac morphogenesis. 

PERICARDIAL EFFUSION(PE»N RHESUS-SENSITIZED • 117 FETUSES--AN EARLY ULTRAsourrn INDICATOR OF * 
DEVELOPING FETAL HYDROPS. Greggory R. DeVore, 

Lawrence D. Platt, and Bijan Siassi. The Un1vers1t:y-or
Southern California School of Med1c1ne, Los Angeles 
County Women's Hospital, Depts. Obstetrics and Pediatr
ics, Los Angeles, Calif. 90033. 

Rhesus hemolytic anemia, although observed less fre
quently since the introduction of Rhogam, still presents 
a diagnostic and therapeutic challenge to the clinician. 
In severely affectea pregnancies, unless intrauterine 

(JUT) is initiated, fetal hydrops can devel
op with ensuing death. From an ongoing study of 250 high 
risk pregnancies, the pericardia! space of 13 Rh-sensi
tized fetuses was imaged witl1 two-dimensional-directed 
M-moae echocardiography (20-MM)and evaluated for evio
ence of a PE. When present, the PE occurreo as early as 
20 weeks of gestation and its presence preceded the ap
pearance of ascites, soft tissue edema, or pleural effu-
sion as manifest by ultrasound. In three fetuses the 
PE resolved following !UT. One fetus, in which the PE was 
diagnosed 4B hours prior to birth, was noted to have the 
PE on neonatal echocardiographic examination following 
birth. In conclusion, the pericardia! sac, due to its 
limited potential space, to (1) be the site of 
the earliest manifestation of fluid accumulation in 
fetuses destined to develop hydrops ano (2) is a sensi
tive method of monitoring the effectiveness of JUT. 

*Supported by a from THE THRASHER FUND 

EFFECT OF MORPHINE, BEtJFORYL AND CHLORALllY· 118 DRA'rE ON THE SINUS NODE IN THE EARLY POST-OP CARDIAC 
PATIENT. Macdonald Dick, Cr-iig J. Byrum, Paul Hees, 

Douglas M. Behrendt. University of-Mlchigan-r:iedlcal SchOol, C.S. 
Mott Children's Hospital, Department of Pediatrics, Ann Arbor. 

Morphine (MS), benedryl (B), and chloral hydrate (CH) are wide· 
ly used as sedatives in patients with cardiac C.isease; i1owever, no 
datc:=i P.xist- rcaanljnq the effect of these drugs on the sinus nodE 
early post-op. To examine the effect of these agents, 
as well as baseline day-to-day variation (V) and effect of supine 
(P) position, we measured the total sinoatrial conduction time 
(SACT) (n=33) and the maximal corrected sinus node recovery time 
(CSNRT) (n=46) using Thirty-three to 46 

;:SD ... c cx1-x21!.so P VALUE children, age 0.2 to 

"' 'o'.9 yrs; (mean 6 yrs) 
123+51 ll+lO 
144+21 - s+1e WC'rE: studied in the up-: right position through 
111+4s 1+11 NS bipolar transthoracic 

pacing wires at 1 to 9 

roTAl. ll4+4S 

SAC? p u9+'10 

"" 99+'s1 
91.26 ..,. .. 12e>+"40 

QI ua+22 

W.X 10 189+104 178+84 11+91 NS 
CSNRT P 6 ue>+u l n+e1 - l6+6o NS 

days (mean 4 days) fol-
MS 

9 14
,;

101 18e>+u1 _ 31; 124 NS lowing surgery. Statis-
s 149;86 120+e9 20+24 NS tical analysis demon-

B•KS l le1+1es lll+"e6 s4+1oe NS 
CH 4 l69+':zs 119+21 lD+"21 NS s 1-rated no significant 

difference between the means of the paired observations or among 
the means between the 6 groups. we conclude that 1) MS, B, CH, and 
MS with B do not predictably alter the sinus node when employed in 
this clinical setting. 2) There is no significant variation in 
SACT or CSNRT related to day-to-day change or the supine position. 

VALUE OF ACUTE ELECTROPllYSlULOGlC DRUG TESTING IN 119 CHILDREN WITH ATRIOVENTRICULAR RE-ENTRANT TACHYCARDIA: 
PROCAINAMIDE, QUINIDINE, OUABAIN. Macdonald Dick, 

Robert M. Campbell,Craig J. o: Michigan 
Medical School, C.S. Mott Children's llospital,Sectionof Pediatric 
Cardiology, Ann Arbor, MI 
Patient Atriu111 AVN AC RetroRrade AVRT To determine the most 

ef fcctive drug for contrd 
of orthodromic atriovent-

£.RP ERP ERP 

.!'__JL_Q !......JL_Q_ !.__Q__Q !.__Q__Q 
t NA .. ... NA •t t NA NA A NA• .. 

A• .. ricular re-entrant tachy-

tt NA 

llA' 

' NA •A 

NA NA .. 

NA • NA 

SA NA .. 

NA llA 

NA llA 

NA NA 

A NA' NA cardia (AVRT) refractory 
t-1A A• .. to Digoxin, Propranolol, 

A• NA or both, we performed 
acute 

• drug studies (EPDS) in 5 
ii• Abolished with chronic PO med. adolescents (age 12-19 

years).Procainamide (P) (10 mg/kg IV; 4-:-9 mcg/ml serum level),Ou,.. 
bain (0) (0.01 mg/kg IV not exceeding .5 mg), or Quinidine (Q) (20 
mg/kg/day po X4d; mcg/ml serum was administered and 
EPDS was repeated. Response to drugs was evaluated by inhibition 
of sustained AVRT and by measuring the effective refractory 
period (ERP) of the atrium, AV node and accessory connection (AC). 
Ouabain demonstrated variable effect on the atrial ERP and no 
effect on AVRT.P and Q prolonged the atrial ERP (4/4 tested) and 
AC retrograde ERP (2/4) was abolished in each patient tested 
acutely with P or Q, and also by chronic oral Q (follow-up T:s 
mos) .We conclude that acute EPDS is a valuable technique to assess 
drug response in patients with refractory AVRT and that acute P 
response corresponds to chronic Q response. 
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REVERSIBLE HYDROCEPHALUS FOLLOWING REVISION OF SEVERE 
SUPERIOR VENA CAVAL (SVC) OBSTRUCTION COMPLICATING 
THE MUSTARD OPERATION. Terrence Dillon, William 

Berman, Jr., Steven M. Yabek, Robert Siegel, Bechara Akl. 
University of New Mexico School of Medicine, UNM Affiliated 
Hospitals, Department of Pediatrics, Albuquerque, New Mexico. 

SVC obstruction is a well-recognized complication of the 
Mustard operation for transposition of the great vessels. We 
describe 3 patients who imderwent Mustard repair at a mean age of 
9 months and developed increasing head circumference (HC), facial 
edema, and cerebral edema or documented hydrocephalus postopera
tively. Cardiae catheteri zation (CC) showed severe SVC obstruc
tion with a mean SVC pressure of 27 nrnHg and a mean pressure gra
dient of 19 nm Hg between the SVC and systemic venous atrium. The 
azygous vein was widely patent in all 3 patients. The first 
patient died at 27 months of age and was found to have diffuse 
cerebral congestion and mild right uncal herniation. Computer
ized axial tomographic (CAT) scans in the remaining 2 patients 
revealed cerebral ventricular dilatation with widening of the 
cortieal sulci ccxnpatible with conrnunicating hydrocephalus. The 
second patient tmderwent surgical revision of the SVC obstruction 
after which the HC and CAT scan reverted to normal and the mean 
SVC pressure at repeat po stop CC fell to 11 mm Hg. The third 
patient underwent surgical revision only recently, but already 
has shown resolution of the facial edema and normalization of HC. 
In conclusion, severe SVC obstruction following the Mustard 
operation may result in chronie cerebral congestion and hydro
cephalus despite azygous deccxnpression. The CNS abnormalities 
are reversible with surgical relief of the SVC obstruction. 
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EVALUATION OF PULMONARY ARTERY BANDING WITH 121 2-DIMENSIONAL ECHOCARDIOGRAPHY. Dillon, 
William Berman, Jr., Steven M. Yabek, Bechara Akl, 

P. Sue CorleW.--University of New Mexico -School of Medicine, UNM 
Affiliated Hospitals, Department of Pediatrics, Albuquerque, NM. 

Seven infants (mean age 2.5 months and mean weight 3.5 kg) 
with severe intractable congestive heart failure secondary to 
large left to right shunts and pulmonary hypertension underwent 
pulmonary artery (PA) banding. The series included 4 patients 
with single ventricle, 2 with complete AV canal without AV valve 
incompetence, and 1 with interrupted aortic arch (IA) and ventri
cular septal defect (VSD). The initial patient with IA and VSD 
underwent contrast injection in the inferior vena cava and had 
marked right to left shunting across the VSD, consistent with ex
cessive banding. The remaining 6 patients underwent suprasternal 
notch echocardiography--5 in the immediate postoperative period 
and 1 one year postoperatively. In these 6 patients the entire 
circumference of the PA band was visualized. The mean 
cross sectional area (CSA) at the band was 1.57(±0.40) cm /M in 

to the pre-operative mean CSA of the PA of 5.91U 1.60) 
cm /M

2
• The mean CSA of the ascending aorta was 2.50( ±0.77) 

cm2tw. The pntient evaluated 1 year postoperatively was also 
noted on echo to have encroachment by the band on the right PA 
and this was confirrncd angiographically. Two of these 6 patients 
underwent postoperative cardiac catheterization and were found to 
have systolic pressure gradients of ·ro and 100 mm Hg across the 
band. In conclusion, 2-Dimensional echocardiography allows 
immediate and long-term evaluation of the efficacy and 
complications of PA banding. 

MDIFICATION OF CAIDI<Fuut:XWll' !XJPAMINE (D) RESPONSE BY OJNI'I!UXE 122 '!OlAZDLINE (T) INroSION IN UNANES'IHITI2ED 1ID100RN l.AMBS. Willa H. 
Dn.mn::.nd and Becky J. Willians, lhiversity of Florida College of 

Medicine, Si.ands Teaching Hospital, Departnent of Pediatrics, 
re.,.bom larbs ha:! catheters place:I in the pulm:>nary artery (PAP), a:irta (SAP), 

left atriun (LAP) and inferior vena cava; the ductus 1oBS tie:I and a flow 
transducer place:I arrurd the nein PA. After recC>Tery, larbs (l'F4, age 5-15 days) 
were studie:I on tlo<J successive days. On one day D loBS infuse:! at 2. 7, 27, and 
270 ug/kg/min. On the alternate day durirg contiruous T infusion (5 
loBS infuse:I at the sme doses. All pressures, pulnonary blood flow (QP), ard 
heart rate (HR) were neasure:I. Flllnonary (PVR) and systenic vascular resistance 
(SVR) and PVR/SVR were calculate:!. l'b changes occurre:I with T infusion alone, or 
low dose D infusion. Me:liun dose D + T slvwe:I alnost significant difference 
(p=.06-.08) in SAP, LAP and SVR and higher heart rate (293'45 vs 171+20, P<.05; 
pairs! t) relative to D alone. With D alone, SAP, PAP, Wand SVR rose C>Ter the 
dose range with no change in QP. A tendency for higher PVR/SVR occurre:I at both 
me:liun and high D doses plus T than with D alone (.38+.04 vs .29+.03 and .36+.07 
vs .23=+.02, p=.l) At higll dose D, we observe:! (*p<.OSl: - -

Base D 
D+T 

270ug D 
D+T 

SAP SVR PAP PVR LAP HR QP 
73.3'4 .42+.03 23.l+.8 .122+.0l 2.1+.4 177+13 209+19 
74.si4 .42+.01 20.5+1 .103+.01 1.9+.5 181+20 205+26 

156+8 .66+.08 38.6+6 .15+.01 12.9+2 211+25 274isJ 
96+15* .35+.09* 34.8+5 .105+ 01* 5.:5+3* 279+25* 295+°50 

1hese cardiopulm:>nary effects are very similar to those seen Wlen D is infused 
durirg phentolanineo--blockade. (Willilllti:Drumurd, 1981). Thus, tolazoline 
mxli fial the cardiopulnonary dopanine response by permitt irg a greater increase 
in cardiac output, and by partially doP'"'!ine 's systenic and pulnDnary 
o<-adrenergic effect. 

MYOCARDIAL INFARCTION AFTER PROSTACYCLIN (PGI2) 123 TREATMENT OF NEONATAL PULMONARY HYPERTENSION (PH). 
Willa H. Drununond, Becky J. Williams, William B. 

Blanchard, Curt J. Bucholz, Carole L. Bucholz, University of 
Florida College of Medicine, Shands Teaching Hospital, Dept. of 
Pediatrics, Gainesville. 

PGI2 is an endogenous vasodilator and platelet antiaggre
gatory agent currently being used to inhibit platelet function 
during cardiac bypass and after myocardial infarction in adults. 
It has also been used with variable success for dilating 
pulmonary arterioles in several infants with PH. We treated a 39 
wk, 2540 gm infant with PH using PGiz under a blind protocol. 
Initial placebo infusion failed to change pulmonary (PAP) or 
systemic (SAP) arterial pressure, or Pa02. Subsequently, PGI2 
at 25 ng/kg/min changed mean PAP from 46 to 34 nunHg, SAP from 52 
to 45 mmHg, and Pa02 from 19 to 80 torr. Tiie baby's oxygenation 
stabilized for 3 hrs. Tilen, drug infusion was inadvertently 
terminated for 25 min. Systolic PAP rose to >100 nunHg, without 
SAP change, and oxygenation deteriorated. Fifteen minutes after 
PGI? was restarted at the previous dose, PAP fell from )100/15 
to 40/10 and SAP from 60/44 to 56/18. At this point an 
idioventricular rate of 60 developed, and the infant could not be 
resuscitated. At autopsy, a 2.5xl.O cm septal infarct was found 
using supravital staining techniques, and was timed to have 
occurred <6 hr. premortem. Thus, phenomena involving either 
endomyocardial perfusion changes, or perhaps rebound (Sinzinger, 
Prost.21:49, 1981) or dose related (Jorgenson, Tilromb. Res. 
19:877, 1980) platelet hyperaggregability, appear to be a risk 
when chronic PGI2 infusions change acutely. 
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LONG-TERM FOLLOW-UP OF DYSRHYTHMIAS FOLLOWING THE 
MUSTARD PROCEDURE FOR TRANSPOSITION 
Mark C. Duster, Paul C. Gillette, Dan G. McNamara, 

Lillie Frank Abercrombie Section of Cardiology, Baylor College 
of Medicine and Texas Children's Hosp., Houston, TX 

In 1974 we reported a high incidence of dysrhythmias (dys) 
after the classical Mustard operation (Group A), but a lower 
incidence in patients (pts) in whom the operation was modified 
to lessen the chance of damage to the sinus node (Group B). We 
report here 7 years (yrs) additional follow-up on these pts. 
Group A (37 pts) was followed from 6 weeks to 14 yrs (mean=8.9 
yrs). Group 8 (44 pts) was followed from 6 weeks to 9 yrs 
(mean=4,7 yrs). All ECGs on these pts were reviewed. The dys 
were classified as sinus (SR), passive dys (sinus bradycardia), 
active dys (atrial flutter), or conduction disturbance. Results 
were expressed as the incidence per number of different rhythms 
during follow-up intervals. The incidence of SR in Group B (80%) 
was greater than Group A (27%) during the first 2 yrs. However, 
after 7 yrs, the incidence of SR in Group B had fallen to 58%. 
This was coupled with an increase in passive dys. The incidence 
of active dys (Group A 4-18%, Group 8 4-9%), and conduction 
disturbance (Group A 4-20%, Group B 3-13%) remained relatively 
unchanged in both groups during the study. These data suggest 
that late occurring dys remain a problem after the Mustard 
procedure even if sinus node trauma at the time of surgery is 
minimized. Progressive scarring along baffle suture lines may 
be an explanation. 

PROPRANOLOL INDUCED MYOCARDIAL PRESERVATION 125 Stanle Einzi Herbert B. Ward Tin Wan Richard Bianco 
John E. Foker, pon. by Edward L. Kaplan, University of 

Minnesota Hospitals, Departments of Pediatrics & Surgery, Minneapolis. 
The metabolic and hemodynamic effects of acute propranolol (P) admin

istration (I mg/kg IV) prior ta ischemia were studied in dogs subjected to 
20 min of normothermic global ischemia on cardiopulmonary bypass 
(CPB). Pre CPB ATP levels in P dogs were similar to levels in control (C) 
dogs (4.95+0.14 umoles/g wet wt). On CPB during reperfusion ATP levels 
were better preserved with P treatment (table). P treatment did not alter 
heart rate (HR), mean aortic pressure (AO, data not shown), myocardial 
oxygen consumption (MV02) or left ventricular blood flow (BF). 

HR Cl MV02 LVBF ATP 
(beats/min) (ml/min/kg) (ml 0 2/min/g) (ml/min/g) (umole/g) 

On CPB 
C(n= 16) 119+6 I 0 I +5 0.027 +0.005 
P(n=7) 

Post CPB 

0.65+0.04 2.45+0.12 

C(n= 16) 136+8 100_:_7 0.077+0.0I 0 0.99.:_0.08 2.56.:_0. I 7 
P(n= 7) I 03+6* 70+9* 0.049-:;:-0.007* 0. 77+0. I 6 4.04+0.3o+ 

(n=fl of dogs, values are mean +SE, ip<0.05, +p<O.OIP vs C by t-test) 
Post CPB ATP levels in P dogs recovered better and reached 80% of pre
ischemic levels. AO pressure was similar in the two groups and P dogs 
came off CPB more smoothly with fewer arrhythmias. P treatment, how
ever, decreased HR, Cl and MV02• Therefore, P treatment was clearly 
beneficial for the myocardium subjected to ischemia as ATP levels were 
higher and MV02 was decreased. P use for myocardial protection may 
require catecholamine stimulation to augment Cl following CPB. 

126 
NONINVASIVE ASSESSMENT OF LEFT VENTRICULAR FUNCTION 
USING PULSED DOPPLER ULTRASOUND. Marlowe W. 
Eldridge, Dale C. Alverson, William Berman, Jr. 

Lovelace Medical Center, and University of New Mexico School of 
Medicine, UNM Affiliated Hospitals, Department of Pediatrics, 
Albuquerque, New Mexico. 

We testetd the ability of a pulsed Doppler velocity meter 
( PDVM) to quanti tate myocardial performance noninvasi vel y. 
Studies were performed in 7 adult dogs under general anesthesia 
by controlled ventilation. Peak ascending aortic blood flow velo
city (VAO' cm/sec) its first derivative, blood flow accelera
tion (dVA

0
/dt, cm/sec ), were measured noninvasively and compared 

to mean aortic (A ,mmHg) and left ventricular (LV ,mmHg) pres
sures, the rate oP LV pressure development (LV dp/dt ,mmHg/sec) 
and the pre-ejection period (PEP) to left ventricular ejection 
time (LVET) ratio (PEP/LVET). Mean values prior to interventions 
were: VAo=45.5, dVAD/dt:1003, Ao=88, LV=115/8, LVdp/dt 2150 and 
PEP/LVET 0.320. inotropfc stimulation with dobutamine, 
LVdp/dt rose to 4400, PEP/LVET fell to 0.256, and both VAO and 
dVA /dt increased to 62.4 and 1432 respectively. Propranolol ad

(.2mg/kg, IV) and preload elevation (30ml/kg saline) 
caused parallel changes in noninvasive and invasive performance 
indices. Programmed pacing trains also caused similar changes in 
V AO' dV AO/dt and LVdp/dt. After load elevation by methoxamine in
fusion, nowever, affected LVdp/dt little (-6$), caused a small 
elevation in PEP/LVET (+la), but depressed both VAfl_ and dVA0/dt 
substantially (-47$ and -43$ respectively). The -l'DVM provides 
useful noninvasive information about LV function which in some, 
but not all circumstances, parallels changes in LVdp/dt. 
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EARLY TRICUSPID CLOSURE AS A PREDICTOR OF RIGHT 127 VENTRICULAR HYPERTENSION IN VENTRICULAR SEPTAL DEFECT. 
P.L.Ferrer,M.Pinto,A.Pickoff,G.Enrlquez,D.Tamer,O. 

Garcia,G.Wolff,and H. Gelband. Department of Pediatrics. 
University of Miami School of Medicine, Miami. 
M-mode Echo and cardiac caths were performed in 44 children (7ds-
12yrs, x2. 5yrs). Pts. were divided into 4 groups:!) 14 pts. c RV or 
PA systolic pressures (RVP,PAP)<50 mm Hg, and pulmonary vascular 
resistance (PVR)(3 U/M2;II) 13 pts. c RVP or PAP>50 mm Hg, PVR(3 U 
/M2;III) 10 pts. c RVP or PAP)50 mm Hg,PVR,)3 U/M2;IV) 6 pts. c 
RVP>50 mm Hg and infundibular pulmonic stenosis (IPS). 27 Normal 
pts. (4mos-17yrs,x5yrs) had only Echo. The value between tricus
pid and mitral closure (Tc-Mc) was utilized to assess early tricu
spid closure. 

Normal I II III IV 
Tc-Mc 22+8 17+4 -1+7 -4+5 2+6 
Tc-Mc(early, o/27* O/l4* llfl3* 10flO* 6f 6* 
<10 msecs.) 
"p" C normal NS < .001 < .001 < .001 
"p" C GI NS < .001 < .001 ( .001 

Tc-Mc=msecs.+SD,*=pts. 
Correlation coefficients (CC) of Tc-Mc in pts. s IPS were:RVSP,r= 
,763;PASP,r=-.742;CC c RVSP in pts. c TPS, r=.660. 
Thus,early tricuspid closure (decreased Tc-Mc) is a sensitive (27/ 
29 pts,93%) and specific (no false positive) parameter in detect
ing RV hypertension in pts. c VSD. 
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Department 
Miami. 

HEMODYNAMIC SIGNIFICANCE OF PULMONIC VALVE MOTION IN 
VENTRICULAR SEPTAL DEFECT. P.L. Ferrer, M. Pinto, 
A. Pickoff, o. Garcia, v. Bennet, and H. Gelband. 
of Pediatrics, University of Miami, School of Medicine, 

Pulmonic valve (PV) motion has been considered of no value in 
predicting pulmonary artery hypertension (PAH) in adults. PV 
motion was evaluated in children C VSO C PAH C or s increase in 
pulmonary vascular resistance (PVR) and conpared c 2 groups of 
controls. M-Mode Echos and cardiac cath. were performed in 38 
children (7 days to 12 yrs.). Patients were divided into 3 grnups: 
I) 14 pts. c RV or PA systolic pressures (RVP,PAP)<SO 111!lHg and 
PVR < 3 U/M2; II) 14 pts. c RVP or PAP> so mmHg, and PVR<3 U/M2 ; 
III) 10 pts. c RVP or PAP>SO 111!lHg; and PVR)3 U/M2: Normal 
patients had only Echo. 

Normals I II III 
+PVDSV* ---0/27 0/14 1/14 8/9 
Notching 0/27 0/11 10/14 7/10 
+11 a" wave 0/27 4/14 7/14 6/10 
Fluttering 4/27 7/14 **10/14 **7/10 
*PVDSV=Pulmonic valve diastolic slope velocity (<15 mm/sec) 
** coarse 
In SUl11!lary, decreased PVDSV (<15 mm/sec) is useful in predicting 
PAH and increased PVR in patients C VSD; notching suggests PAH C 
or S increase in PVR; decrease in "a wave" and fluttering have 
low specifity and therefore are not useful. Thus, the Echo 
pattern of motion of PV may be useful in children with VSD. 
Specifically, decreased PVDSV appears promising in detecting VSD 
patients C PAH associated to increased PVR. 

MITOCHONDRIAL l\ESPIRATORY ACTIVITY AFTER ACUTE HYPOXIA 
IN ISOLATED PERFUSED RAT HEARTS: TIME RESPONSE. 
Ellen 0. Fuller, Joseph W. Starnes, Dennis I. Goldberg, 

Linda M. Sacks and Maria Delivoria-Papadopoulos. Univ. of PA. 
School of Med., Depts. of Physiology and Pediatrics, Phila., PA. 

Heart mitochondria of newborn and adult animals subjected in
vivo to hypoxia show increased state 3 respiratory activity. To 
determine whether an increase occurs in the absence of factors ex
trinsic to the tissue, studies in isolated perfused hearts were 
conducted. 31 excised rat hearts were pei·fused by retrograde, 
single-pass perfusion through the aorta with Krebs Henseleit buff
er and 8 mM glucose at P02=631±14 mmHg (control) or P02=!55±11 
mmllg (hypoxia). 28 hearts were perfused for 20 min each; control 
hearts (N=8) with high P02 perfusate only, while the remainder 
were switched to low P02 perfusate for the last min (N=2), 5 
min (N=8) or IO min (N=9) of perfusion. Three more hearts were 
perfused for 25 min using high P02 perfusate for IO min, then low 
P02 perfusate for 15 min. Mitochondria were then isolated and 
state 3, state 4 respiratory rate and ADP/0 determined. Spontan
eously beating, non-ejecting hearts responded to hypoxia by 27%de
creased heart 29% increased coronary flow after IO min. Hy
poxia did not alter state 4, ADP/O, or the yield of isolated mito
chondrial protein. However, state 3 respiration (natoms Oz min-' 
mg- 1 mitochondrial protein) increased from control values of 306± 
7 to 330±8 after min, 355±16 after 5 min, and 371±6 after 10 
min of hypoxia respectively. Values 15 min of hypoxia were 
also elevated. These data indicate that heart mitochondria adapt 
to brief periods of hypoxia in a time dependent pattern and that 
these responses need not be mediated by neural or hormonal 
changes. 
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AGE-RELATED ALTERATIONS IN CIRCULATORY FUNCTION DURING 
HYPOXIA. Norman Gootman, Phyllis M. Gootman, Barbara 
J. Buckley and Barbara J. Peterson. 

SUNY at Stony Island Med. ('tr., Dept. 
of Pediatrics, New Hyde Park, N.Y. 11042. 

The effects of two degrees of hypoxia(H) were examined in 2-4 
day(n=l2), 2 week(n=l4) and 2 month(n=7) old artificially ventila
ted swine, anesthetized with 0.25-0.5\ halothane in 50\ N

2
0 and 

o2 (control: torr). Moderate(MH), P02 and se
vere(SH), P0

2 
torr, H were produced by decreasing the per

cent inhaled o
2 

with N
2

. pH was normal during MH and slightly de
creased from control during SH. Aortic pressure(AoP), ECG and 
phasic mesenteric(Mcs), femoral(Fem), carotid(Car) and renal(Ren) 
blood flows were recorded; means and resistances(R) were calcula
ted. Heart rate responses were variable(V), however. an increase 
(+20\) was observed during MI! in the oldest animals. 
AVERAGE PERCENT CHANGE IN CARDIOVASCULAR FUNCTION DURING HYPOXIA 

MH SH 
2-4 day 2 weeks 2 months 2-4 day 2 weeks 2 months 

AoP -12 --6 +10 -28 -34 v 
MesR v -8 +12 v -26 +132 
FemR -19 v v v -27 v 
CarR -35 -21 v -59 -59 -29 
RenR v v +8 v v +55 
Immaturity of the cardiovascular regulatory system is evident by 
the absence and or delayed onset of the adult pattern of response 
to hypoxia. These findings are of importance to clinicians treat
ing children with chronic hypoxia. (Supported by qrants from the 
American Heart Assoc., Nassau Chapter and NIH HL20864.) 

KAWASAKI DISEASE (KD): ASSESSMENT OF RISK FACTORS FOR • 131 CARDIOVASCULAR SEQUELAE. Michele D. Heilbut, 
Vera Rose, Walter J. Duncan, Teruo Izukawa, 

C.A.Fred Moes, R. Clifton Way (Spon. by Richard D. Rowe) 
The Hospital for Sick Children, Toronto, Canada. 

Eighty cases of KD were reviewed. The diagnosis was based on 
Kawasaki's criteria. Tne aim was to determine whether patients 
at high risk of developing coronary aneurysms (CA) could be 
identified noninvasively using the ASAI scoring system, 
electrocardiograms (ECGs), and two dimensional echocardiograms 
(2Ds). Most (87%) were <s years old. There was a 2:1 male 
dominance. Frequent accompanying symptoms were otitis, 
arthritis, and diarrhea. Jaundice and neurological involvement 
rarely occurred but were twice as frequent in patients with 
CA. Salient laboratory findings included ESR >100 mm/hr; 
platelet counts >500,000; anemia; and pyuria in about half the 
patients. Bacterial and vir·al cultures were positive in only 
14%. Ten variables were scored using a modified ASAI system. 
Thirty-two percent of patients scoreo >__6. ECGs were abnormal 
(rhythm disturbance, chamber enlargement, or pathological Q 
waves) in 35J. 2D echoes were positive (pathological 
or frank aneurysm) in 24%. Fifty-eight aortograms were done. 
CAs were seen in 7 patients, all of whom had ASAI scores >6, 
abnormal ECGs, and positive 2Ds. A double blind study of 20 
versus angiography showed no false negative 3nd 4 false posi
tive results on 2D. It was concluded that an ASAI score >__6 
identifies patients at high risk of developing CA. 20 echo is a 
reliable noninvasive means of detecting CA in KO. Angiography 
might best be reserved for patients with pers1st1ng positive 2Ds· 

RELATIONSHIP OF AUTOMATIC!TY TO MEMBRANE POTENTIAL IN • 132 HUMAN ATRIAL FIBERS. Allan Hordof, James Malm,Michael 
Rosen.(Spon.by Welton Gersony).Columbin University, 

College of Physicians and Surgeons,Dept.of Pc<liatrics,New York. 
Recause of possible cardiac surgical in.jury to tlie sinus node, 

the integrity and function of subsidiary atrial pacemakers has 
taken on increased importance.The automaticity(auto)c1f 
in other mammalian cardiac tissue is strongly influenced by mem
brane potential (MP) .We studied human atrial fibers (!!AF) from 
children undergoing open heart surgery to determine the relation
ship of auto to MP and to determine the effects of pharmacologic 
agents on auto.Standard microelcctrode techniques were used to 
record action potential (AP)characteristics;and current injection 
was used to modify MP.Control AP characteristics 0f±SE):maximum 
diastolic potential 7±1.SmV;AP aniplitude =t6.3±2.3mV; 
automatic rate=49.5 beats/min (n=l2).llypcrpolarizntion of MP by 
10-20 rnV induced cessation of auto.Dcpolari?.ation of Mi' by 10-20 
mV increased automatic rate by 10-40 beats/min. HAF were supC'r
fused with tetrodotoxin (TIX) l mg/I., which deprt·sses inward 
sodium current; and verapamil(V) 1 mg/L,whicl1 slow 
inward calcium current.Both significantly decreased automatic 
rate at the control MDP and cnl1anced the hyper1>olarizntio11 in
duced atrial quiescence.However,the depolarization induced in
crease in auto was unaffected by TTX but was inhibited by V. In 
summary,the automatic rate of HAF is sensitive to MP, increasing 
ilS MP decreases.Automatic fibers are sensitive ta tl1e of 
V over a wide of MP,but their sensitivity to TTX decreases 

e,horh ciutl,m.:tic ,·dtc ;ind phc1n·1:11:.iJ0.•,;c 1·e-· 
of HAF are modulated by MP. 
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LEH VE:HRICUL/\R EJECT!Otl FRl\CTIOll 1:1 TRICUSPliJ 133 ATRESIA: /\SSESS'1EilT BY RllDI'lrrncuDE AtlG!OCARfllrJ1:l/\PllY 
__ I lur!:_i_t_z_, 11_1_..,_;_ n_ _C_h_i_n_, Q_o_"2__1_d _ _'i_j_rpj_, 

aldwell, :1arlene !labinovitch (snon. bv '1orris Green), Indiana 
·n-fre-rfftv -:fe·d-fra-,- -Sc_h_o-ol,- -D-e-partment of Pediatrics; Harvard 
niversity :1edical School and Children's llospital, Oenartments 
f Radioloqv and Pediatric Cardioloq1, Boston. 

Left ventricular ejection fraction (LVEF) has been considered 
mportant selecting patients ·.:ith tricuspid atresia (TA) 
or a Fontan nrocedure (Fontan). To assess incidence and 
ossible aoe relationsl1in of almormal LVEF, radionuclide 
entriculoqranhv was nerformed in 24 unselected natients 1·1ith 
A (aqe ranqe 1- month to 24 years, median years). Pal
iative suroery had been done is 23, and 5 of these also had a 
ontan. LVEF measured durinq supine rest in all, and 
luring supine isometric exercise (EX) in HJ. '1ean group LVEF 
1as .56 (range .39-.75); LVEF 11as similar in the post-Fontan 
'atients. 10 patients (2 with 1irior Fontan) had an abnormal 
·estinq LVEF {<.5'J). 5 studied durinq EX demonstrated 
, siqnificant Jecrease in LVEF of >.'J5; l of these 5 had a 
1ormal restinq LVEF. 11as not a statistical relationship 
1etween aqe and LVEF for the group without Fontan. llowever, 
1ean aqe of the ratients with normal LVEF was n.2 years, and 
1f those 1·1ith abnormal LVEF, 12.2 years. 13oth patients with 
1rior Fontan anu abnormal LVEF under11ent surgery 1·1hen >1·1 vears. 
ilmost half the ratients l'lith Tl\ have an abnormal LVEF; further 
?valuation of the sionificance of this abnormality is necessary. 
tadionuclide ventriculoqraphy can provide a relatively non
invasive method to assess LVEF and its imr>nrtance. 

llOll-INVASIVE RIGHT AtlD LEFT VEIHRICULAR EJECTION 
I 134 FRACTIOll: RADIONUCLIDE ANGIOCARDIOGRAPHY. Roger A. 

Hurwitz, Salvador Treves (span. by Morris Green), 
ndiana University Medical School, Department of Pediatrics; 
larvard University Medical School and Children's Hospital 
lepartments of Radiology and Pediatric Cardiology, Boston. 

This study was designed to determine a range of normal for 
·ight and left ventricular ejection fraction (RVEF and LVEF) in 
1ediatric patients. First-pass radionuclide angiocardiography 
1as performed on 74 supine, resting, unsedated patients (age l 

to 20 years) undergoing bone scans or investigation for 
1astrointestinal bleeding. Cardiac imaging was performed in the 
·ight anterior-oblique projection. Regions of interest were 
lrawn from stroke volume images; ejection fraction was analyzed 
'rom time-activity curves. Mean RVEF was .53+.06 (range .43-.73). 
"wo patients, both under 2 years of age, had anrfRVEfc .45. 3/5 
1nder l year of had .50. Mean LVEF was .68+.09 
:range .49-.86). One patient had an LVEF< .50, and only 2/42 
iatients over 10 years of age had LVEFc.55. Despite these 
:endencies, group means for different age ranges were similar. 
ro evaluate discriminatory ability, clinical utility of this 
:echnique was tested: 10 patients hith chronic lung disease, 
:or pulmonale, and "possible con9estive heart failure" had 
!VEF=.41+.09 .01 vs. normals); 8 patients with cardiomyopathy 
ind "left-sided congestive heart failure" had LVEF=.30+.09 
[p,- .001 vs. normals). This relatively noninvasive radio-
1uclide procedure can thus be used to help identify and 
follow patients with abnormal pump function. 

CARDIAC ISCHEMIA IN NEWBORNS WITH CEREBRAL 
ARTERIOVENOUS MALFORMATION (CAVAM) AND CONGESTIVE 
HEART FAILURE (CHF) 

Roy Jedeikin, Richard D. Rowe, Robert M. Freedom, Peter M. 
Olley, John E. Gillan, Dept. of Pediatrics, Div. of Cardiology, 
and Dept. of Pathology, Hospital for Sick Children, Toronto. 

Myocardial ischemia (MI) and infarction occurs in both 
structural and non-structural heart disease. Our data 
that MI complicates the course in neonates with CAVM and CHF. 
Clinical data from 12 fulltenn newborns referred to the Hospital 
for Sick Children because of severe CHF, and found to have CAVM 
were reviewed. The mean age of presentation was 40 hrs. 
Electrocardiographic evidence of MI was found in 11 of 12 
patients (pts) studied. Moderate to severe ischemic were 
found in 9 pts and electrocardiograms (ECG) showed T wave changes 
in more than one lead associated with ST changes and/or 
abnormal O waves. Mild ischemic changes were found in 2 pts and 
consisted of T wave flattening or inversion in more than one 
lead. The ECG showed right ventricular hypertrophy in 5 pts, 
combined ventricular hypertrophy in 5, right atrial enlargement 
in 5, and combined atrial enlargement in 4 pts. Post-mortem 
histologic evidence of MI and infarction was found in 
available from 7 out of 9 pts. The above evidence suggests that 
the neonate with a CAVM has a severely jeopardized and altered 
myocardium. 
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EXPERIMENTAL BASIS FOR BALLOON VALVULOPLASTY OF CON
GENITAL PULMONARY VALVULAR STENOSIS. Jean S, Kan, 
John I!. Anderson, Robert I. White, Jr. The Johns 

Hopkins University, Baltimore, Maryland 21205 

Balloon angioplasty has successfully been used to open sten
otic blood vessels, The feasibility of applying this technique 
to congenital pulmonary valvular stenosis has not been previously 
assessed. In an effort to assess the hemodynamic response of the 
hypertrophied right ventricle (RV) to temporary balloon occlusion, 
6 dogs were prepared by banding of the pulmonary artery. Hemo
dynamic responses to acute balloon occlusion of the pulmonary 
artery were studied in the 6 banded dogs 3 months after banding, 
and in 5 control dogs. The following hemodynamic parameters were 
measured during incremental periods of balloon occlusion of the 
pulmonary artery: RV systolic pressure (RVSP), RV end diastolic 
pressure (RVEDP), femoral artery pressure (FAP), cardiac output 
<(CO) by dye dilution, and electrocardiogram, 

MEAN PRESSURE VALUES MEASURED DURING BALLOON OCCLUSION (m."11Hg) 
CONTROL BANDED 

RVSP (initial) 
RVSP (peak) 68 116 
RVEDP (max) 21 23 

RVSP in both groups peaked at 10 sec after occlusion while 
RVEDP rose gradually during the occlusion. At occlusion intervals 
of less than 120 sec, predominately reversible supraventricular 
arrhythmias were noted. These results suggest that temporary com
plete occlusion of the pulmonary artery, as would occur during 
balloon valvuloplasty, is well tolerated by the hypertrophied 
right ventricle. 

BALLOON VALVULOPLASTY FOR THE TREATMENT OF PULMONARY • 1:37 VALVULAR STENOS IS. Jean S. Kan, Timothy J, Gardner, 
Robert I. White, Jr, The Johns Hopkins University, 

Baltimore, Maryland 21205 
Balloon valvuloplasty of the pulmonic valve has been success

fully performed in an 8 year old child with congenital pulmonary 
valve stenosis. A 14 mm maxinrum diameter polyethylene angioplasty 
catheter (Medi-Tech, Inc.) was positioned in the pulmonary artery 
(PA) at the level of the valve, The balloon was hand inflated 
for 10 sec and then rapidly deflated. During the balloon infla
tion there was a transient rise in right ventricular pressure 
(RVP)(to 90 ITll!llg) and a drop in femoral artery pressure (FAP) 
(to 24/20 ITll!llg). Right ventricular cineangiography after the 
balloon valvuloplasty demonstrated widening of the pulmonary 
valve orifice, PRESSURES (mm!!g) 

RESTING AITER CONTRAST MEDIA 
RVP RVP FAP 

Prior to balloon 
valvuloplasty 60/4 15/6 100/50 76 80/40 
Following balloon 
valvuloplasty 28/4 14/6 100/50 45 90/45 

During the time the balloon was inflated, the electrocardiogram 
(ECG) demonstrated a mild sinus bradycardia with occasional ec
topic atrial beats and occasional PVC's. Interval ECG's have shown 
regression in right ventricular hypertrophy, If the reduction in 
RVP is sustained and additional patients successfully treated, 
balloon valvuloplasty may become an effective alternative to open 
heart surgery for congenital pulmonary valvular stenosis. 

SINUS AND A-V NODE FUNCTION IN ATRIAL SEPTAL DEFECT • L. Khoury, 0. Thilenius, D. Ruschhaupt, R. Sulayman, 
R. Replogle, R. Arcilla; The University of Chicago 

Hospitals and Clinics, Departments of Pediatrics and Surgery, 
Chicago, Illinois 

Abnormal function of sinus node (SN) or of A-V node (AVN) after 
open-heart repair of secundum atrial septal defect (ASD) is often 
ascribed to surgical injury. To check if SN-AVN dysfunction is a 
pre-surgical or post-surgical abnormality, we conducted electro
physiologic studies (EPS) on 31 children with isolated ASD, age 
0.6 to 16 years, before surgery (Gp A), and on 11 children after 
surgery (Gp B). EPS were obtained using multipolar electrode 
catheters, and analyzed with H-P digitizer/computer for: A-H and 
H-V intervals, sinus node recovery time, sinoatrial conduction 
time, and effective/functional refractory periods. RV and LV 
volumes, ejection fractions and outputs were derived from angio
grams. SN-AVN dysfunction was observed in 42% in Gp A, and in 
54% in Gp B. Resting A-H and H-V intervals were normal. Patients 
in Gp A with NORMAL (NI) or ABNORMAL (Abl) SN-AVN had comparable 
hemodynamics (mean, NI vs Abl): RA pressure (5.4, 6.4), RV sys
tolic (37,.34), PA mean (18, 19), Qp/Qs (2.2, 2.1), RVEDV (159, 
143 % PN), LVEDV (86, 86 % PN), and angio RV/LV output ratio 
(1.94, 1.81). RV and LV ejection fract\ons were normal. At sur
gery (19 Gp A, 11 Gp B), ASD size was comparable in NI vs Ab!. 
However, mean age of NI was less than Abl (3.3 vs 7.4, p < 0.02). 
Abl SN-AYN was found in 0/10 at age 0.6-2.2, in 7/11 at age 2.5-5, 
and 6/9 at> 6 yrs. Our study strongly suggests age-related dys
function of SN-AVN, starting to appear after age 2 yrs. This has 
obvious therapeutic implications. 
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INOTROPIC EFFECT OF NAHC03 INFUSIONS IN HYPOXEMIC 139 NEWBORN DOGS. Uma Kotagal, Barbara Fritz, Spon. by 
Leonard I. Kleinman, University of Cincinnati 

College of Medicine, Department of Pediatrics 
The effect in hypoxemic newborn dogs (Pa02<38 torr) of an 

acute infusion (over 5') of NaHC03 or NaCl (2meq/kg diluted 
1:1 with D5W) were studied on cardiac output (C.O.) and its 
distribution using radioactive microspheres • Control animals 
received an infusion of equal volume of D5W. There was no 
difference between the groups prior to the infusion in any of 
the parameters measured. There was no change in heart rate, 
BP, systemic vascular resistance or distribution of C.O. 
following any of the infusions. 

NaHC03 n=lO 
Pre Infusion 
Post Infusion 
NaCl (n=8) 
Pre Infusion 
Post Infusion 
D5 n=4 
Pre Infusion 
Post Infusion 
Mean±SD *p<0.05 

C.O. ml/k /min Stroke Volume ml 

275.4±58.7 
330.1±8B. l ** 

222. 5± 77 .6 
219.1±63.8 

286. 3±118.6 
268.5±132.3 

**p<0.02 comp to Pre Infusion. 

0.69±0.26 
0.80±0.30* 

0.4B±0.20 
0.46±0.12 

0.69±0.40 
0.61±0.35 

Cardiac output and stroke volume increased in animals receiving 
NaHC03 but not in those receiving an equiosmolar load of 
NaCl. NaHC03 in the hypoxic newborn has an inotropic effect 
which is not explained by hyperosmolarity and plasma expansion. 

TORSADES DE POINTES IN ADOLESCENTS. John D. Kugler, 14() John P. Cheatham, William W. Pinsky, Philip J. 
Hofschire, Paul K. Mooring, Spon. by Robert Nelson, Jr. 

University of Nebraska College of Medicine, University of Nebraska 
Affiliated Hospitals, Department of Pediatrics, Omaha. 

Torsades de pointes (TP)-multiform ventricular tachycardia-has 
not been reported in children or adolescents and only rarely has 
it been described in adults. During intracardiac electrophysio
logic studies (EPS) to evaluate suspected or documented ventricu
lar (V) tachycardia (T), TP was induced in 3 pts who had normal QT 
intervals and no evidence of metabolic disorders. EPS included 
single (S1 ), double (S2S3) and bursts (B) of V stimuli. Pt l (16 
yrs old) had nonsustained (NS) multiform VT-cycle length (Cl) 300 
msec-on Holter (H) without symptoms (sx) but had sustained (S) TP 
(Cl 220) induced by B. After procaineamide (PA), NS TP occurred 
and Cl • to 200. Because of • LV function (probably 2° to myo
carditis) digoxin was given and no VT recurred. Pt 2 (13 yrs old) 
had Rastelli repair of V inversion, pulmonary stenosis/VSD at age 
7. Couplets were found on H; S TP (Cl 185) was induced by B. 
During serial EPS, S TP was induced after quinidine (Cl 200), NS 
TP after propranolol (Cl 260), and none after phenytoin. Pt 3 (17 
yrs old) with normal heart had bidirectional VT on H (Cl 350) 
unaccompanied by sx. TP (Cl 200) was induced by B which converted 
to V fibrillation. NS TP were induced during serial EPS after PA 
(Cl 250), quinidine (Cl 300, 150), and phenytoin, but propranolol 
prevented TP. We conclude that inducible TP during EPS in the 
young has variable characteristics regarding pt population, under
lying heart disea>e. and response to therapy. Serial drug EPS are 
useful to document therapeutic effect. 

EFFECT OF PUTATIVE PEPTIDE NEUROTRANSMITTEHS ON Till' 141 NEONATAL PULMONARY CIRCULATION. Thomas .J. Kulik, Dana 
E. Johnson, Theresa Niemi, Bradley P. Fuhrman, .JameST::" 

Lock(Spon. byR. Lucas) Dept. Pediatrics, Univ. Minnesota, Mpls MN 
----vasoactive intestinal peptide (VIP) and Suhstance P(SP) may be 
neurotransmitters in the "pept i dergi c 11 nervous system. They occur 
in the lung, but their effects on newborn pulmonary vascular resis
tance(PVR) are unknown. Flow probes were placed around the L and R 
pulmonary arteries(PA) of 3-18 day old lamhs; catheters were placed 
in the aorta(Ac) and either LorRPA5-12days later. Bolus injec
tions of 0.1-µg/kgofV!Pand SP were made into either PA of un
sedated lambs in normoxia(N) and hypoxia(ll). Land RPA flows, Ao 
and PA pressures (AoP, PAP in mmllg) were recorded continuol!sly. A 
direct effect on l'VR of VII' or SP results in a change in the ratio 
of flow into the injected lung over total pulmonary flow (Qinj/Q·1). 

VIP(n=8) is a direct pulmonary vasodilator COinj/Qr increasing 
from 0.49 to 0.52*) at a very low dose(O.lµg/kg). VIP also lowers 
AoP(84 to 77*) and increases cardiac output (CO: 1.17 to I .42 L/min*) 
at the same dose, indicating systemic vasodilation. Similarcffc•:ts 
were seen with II and propranolol (!mg/kg). In contrast, SP(n=6) had 
variable effects: it increased CO and AoP at l.Oµg/kg, hut in
creased Oinj/QTonly in II, only transiently, and only at low dose 
(0.3µg/kg). At IO µg/kg, SI' caused marked agitation. Ncith<'r agent 
showed selectivity as a PA (as opposed to a systemic) vasodilator. 

We conclude that VIP is as potent a pulmonary vasodi la tor as any 
known, but SP's effects on PVR arc weak and variable. Although the 
non-pulmonary effects of VIP and SP would appear to preclude thci r 
use as ncon:1t:1l PA they may well contr·ihutc to tl1c 
maintenance of pulmonary vascular homcosta:;is. (*p<ll.05) 

HEMODYNAMIC EFFECTS OF ISOPROTERENOL IN YOUNG ANIMALS • 142 WITII A LARGE LEFT-TO-RIGHT SHUNT 
Larry A. Latson, John P. Cheatham, Tim Bricker, 

Robert M. Lewis, Craig C. Hartley, David J. Driscoll. 
The Lillie Frank Abercrombie Section of Pediatric Cardiology, 
Baylor College of Medicine and Texas Children's Hospital, 
Houston, Texas. 

We developed an animal model simulating patent ductus 
arteriosus to evaluate the effects of isoproterenol (ISO) on 
hemodynamics in immature animals with a large left-to-right (L-R) 
shunt. A 6-8 rrun conduit from the aorta to the pulmonary artery 
was placed in seven piglets (4-6 weeks old). After a one to two 
week recovery period, ISO was infused in these animals and seven 
instrumented controls. Pressures were recorded via chronic 
catheters and flows via ultrasonic flow probes (UFP) or green dye 
curve. Mean values (+!SD) of heart rate (HR), and aortic and 
pulmonary mean pressure (AMP, PMP) are shown below: 

control 
shunt 

HR 
157\29) 
167(34) 

Resting After ISO 
--;\MP PMP HR AMP 

92(T7) lffi) 256111) 8QIT4) 
79(15) 36(14) 240(22) 75(6) 

PMP 
17(5) 
24(8) 

In shunted animals resting PMP was elevated but fell 
significantly during ISO infusion. Systemic hlood flow (Qs) 
increased by 79%. Although Qp increased slightly in most 
cases, Os was augmented to a greater extent resulting in an 
average decrease of 34% in Qp/Q5 • ISO improves hemodynamics 
in L-R shunt by reducing PMP and increasing Qs, while reducing 

Op/Os· 

PULMONARY MICROTHROMBI SYNDROME IN INFANTS • 143 WITH UNRESPONSIVE PERSISTENT PULMONARY HYPERTENSION. 
l)aniel L.Levin,Ronald M.Perkin,Arthur G.l-ieinberg,Univ. 

Texas Health Science Center, of Pediatrics, Dallas. 
Some irfonts with either primary or secondary persistent 

pulmonary hypertension of the newborn (PPHN) remain hypoxemic, 
hypercarbic, and acidotic despite therapeutic efforts. We review
ed autopsies of 23 infants who The most striking abnor
mality was the presence of diffuse platelet-fibrin thrombi in the 
pulmonary microcirculation in 8 of these infants. Detailed review 
of the clinical course in these 8 infants(group A) was done and 
compared to the 15 other infants(group B) who did not have 
diffuse thrombi on autopsy. Diagnoses in group A were: pneumonia 
and sepsis-4, meconium inhalation-3, primary PPHN-1; and group B: 
pneumonia and sepsis-4, meconium inhalation-4, primary PPHN-4, 
hyaline membrane disease-2, diaphragmatic hernia-1. The only 
significant differences between the two groups were the response 
to tolazoline infusion as assessed by in and the 
platelet counts. Group A responded less favorably to tolazoline 
(14.8 rrmHg vs 83.6 mmHg; P'0.05) and had lower platelet counts 
(5l ,000/1r.m3 vs 128,000/mm3; p<0.01) than group B. No significant 
differences could be detected in Apgar scores, duration or mode 
of mechanical ventilation, oxygen requirements, arterial blood 
g3s tensions or pH, systemic arterial blood pressure, coagulation 
profile or amount of blood product transfusions. Pulmonary micro
thrombi should be added to the list of mechanisms for PPHN and 
may explain why some infants do not respond well to therapeutic 
efforts aimed at vasodilation. Thrombocytopenia and failure to 
respond to pulmonary vasodilators should suggest the diagnosis. 

EXERCISE BLOOD FLOW(BF) DISTRIBUTION IN LAMB COARCTATION • 144 (CO) .. !!'_mes E. Lock, Theresa Niem!, Einzig (Spon. 
by R. Lucas) Dept Pediatrics, Univ of Minnesota, Mpls. 

Although decreased renal BF may underlie CO-associa
ted hypertension both pre- and postop, the impact of CO relief and 
or exercise(EX) on regional BF hasn't been studied. We made jl1xta
ductal COs in 8 newborn(3-8 day) lambs; 3 lambs(CONT) had thoraco
tomies without Ao narrowing. After 6-9wks of recovery, cardiac 
output and BF distribution were measured by LA infusion of radio
label led 15µ spheres. Treadmill EX(l.6-3 MPH) was performed for 
7-9min; BF studies were repeated at 4-5min of EX (PRE-CO). Five 
lambs then had balloon dilation(BD) of COs using our previously 
described method, and rest and EX studies were repeated the next 
day(POST-CO). BD increased CO diameter(5.l to decreased 
systolic gradient (39 to 8mmllg*) and restored normal U4%) BP in 
each lamb. In all three groups, EX increased HR*(46-61%) and car
diac output*(60-72%) hy •imilar amounts. Although the EX-induced 
rise in mean Ao pressure was only 2-4% in CONT and PRE-CO Iamhs, 
Ao pressure rose 26'.%*(87 to l lOmmHg) with EX in POST-CO lambs, sug
gesting that EX-induced vasodilation is impaired after CO relief. 
ltl all lambs, cerebral BF was normal at rest and on GI and liv· 
er BF fell similarly on EX. While RBF stayed constant in CONT lambs 
with EX, RBF fell 18%* in PRE-CO lambs with EX. Significantly, 
this EX-induced fall in RBF persisted(-20%*) after successful BD. 

The major EX-induced abnormality in CO is a fall in RBF which 
persists at least 24hrs after gradie11t relief. It is associated 
(in POST-CO lambs) with diminished EX-induced vasodilation. TI1ese 
data suggest tl1at renal vasoconstriction contributes lo pc)st-CO 
hypert0nsion during EX. The cause of tl1is c'i11striction and its 
persistence after CO relief remain unknown. (*p < 0.02) 
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ABSENCE OF PHASIC SENSITIVITY OF SINOATRIAL 145 NODE TO VAGAL STIMULI IN NEWBORN PUPPIES. 
Sharon E. Mace, Matthew N. Levy, Jerome 

,iebman: iSivfsfon orrrivestfgative 
iestern Reserve Univ., Depts. of Cardiology and 
:nvestigative Med., Mt. Sinai Medical Center, 
:leveland, Ohio. 

The effect of time of delivery in a cardiac cycle of 
t vagal stimulus was determined in 8 adult dogs and 
l puppies. Adult dogs had a marked phasic sensitivity 
vith a wide variability in heart rate (HR) depending 
'n the P-St interval (time from P wave to the 
;timulus). Pups had little, if any, change in HR as a 
:unction of P-St interval. Right vagal (RV) stimula
:ion produced a stronger HR response than left vagal 
(LV) in adults and pups. Differences (adults vs pups, 
<V vs LV) were significant (p<0.001). At the P-St 
iiving a maximum response, PP response (msec) was: 
<V stim: adults=960, pups=740, LV stim: adults=760, 
'ups=570. Phasic HR may be the result of temporal 
:hanges in responsiveness of the sinoatrial nodal cell 
nembrane to acetylcholine. The reason for the absence 
)f phasic HR responses in puppies is not known. How

differences in responsiveness to acetylcholine 
)uring the cardiac cycle may not be manifest in the 
)UPPY due to a slower breakdown of acetylcholine 
;econdary to inadequate amounts of cholinesterase. 

UNUSUAL PRESENTATION OF THE TWO-CHAMBERED RIGHT 146 VF.NTRICLF. IN INFANCY. Thomas C.Martin, Alexis F. 
Hartmann, David Goldriiig, Clarence s. Weldon, 

Fernando R. Gutierrez, Arnold W. Strauss. Washington Univ. School 
of Medicine, MallinCkrodt Dept-:-of Pediatrics, Div. of Cardiology 
& Division of Cardiothoracic Surg., and Mallinckrodt Dept. of 
Radiology, St. T.ouis Children's Hospital, St. Louis, MO. 

The occurrence of anomalous muscle bundles (AMB) with a ven
tricular septal defect has been recognized since 1960. Progression 
in the degree of right ventricular outflow obstruction from AMB 
has been reported. Cyanosis from right-to-left ventricular level 
shunting has been described as a complication of late childhood 
or adolescence. 

This report concerns two infants who developed rapidly pro
gressive hypertrophy of AMB and presented with severe cyanotic 
spells in infancy. Both underwent successful repair of their 
defects. The clinician should be alerted that AMB may hypertro
phy very rapidly, necessitating surgical intervention in the first 
year of life. 

CARDIAC DYSRHYTHMIA AFTER THE SENNING PROCEDURE FOR 1)-147 TRANSPOSITION OF THE GRF.AT ARTERIES. Thomas C. Martin, 
Antonio Hernandez, Clarence S. Weldon,A'ie'rls-F .--

Hartmann, Jr., Arnold Strauss, Washington Univ. 
School of Medicine, St. Louis, MO. 

The purpose of this study was to determine the frequency of 
cardiac dysrhythmia developing after the Senning procedure as com
pared with that following the Mustard repair. F.ighteen patients, 
3 to 14 months of age were corrected by the Senning procedure and 
16 patients 7 mos to yrs of age had the Mustard procedure. Both 
surgical procedures were carried out under deep hypothermia. The 
preoperative ECG of all patients showed normal sinus rhythm (NSR). 
These 34 patients were evaluated postoperatively by the 24-hour 
Holter monitor. 

No. of patients 
Mean age at operation 
ECG during immediate postop 

NSR 
A-V Dissociation 

period 

Senning 
18 
8 mos. 

10 (55%) 
8 (447.) 

Holter Monitor 

Mustard _1_6 __ 

19 mos. 

5 (31% 
11 (68%) 

Time interval bet. op & Holter mon. 1 yr 4.7 yr. 
NSR 9 (50%) 4 (25%) 
Junctional rhythm 2 (11%) 9 (567.) 

These results suggest that the Senning repair one year post
operatively may be less arrhythmogenic than the Mustard procedure, 
but long-term followup is needed for positive confirmation of the 
above findings. 

CARDIAC ABNORMALITIES IN HYPERTENSIVE CHILDREN. 148 Sudhir Mehta, Timotl!Y Walsh, R£g_ina Hanson, Robert 
B;hler,-L-;;-uis Rakita, by 5;ti_s_h-·K-;;-lhan)-;--case 

Western Reserve University, Cleveland Metropolitan General Hosp
ital, Department of Pediatrics and Cardiology, Cleve., Oh. 

Documentation of tachycardia in children with mild hyperten
sion (HTN) is generally based on brief periods of observation and 
has been attributed to anxiety. In order to confirm this obser
vation, heart rates throughout the 24 hour period were measured 
prospectively in ten ambulatory mildly hypertensive children. 
Data were compared with 10 controls matched for age, height, 
weight, sex and race. Twenty-four hour portable ECG were record
ed and the heart rate (per minute) data were calculated from the 
pulse interval time (mean± S.D.) 

__!)___ _AJ,@J<g__ _ _Ji!_llo_µ_i:_,q_ 

HTN 10 96 ± 6.8 72 ± 8.4 87 ± 5.4 
Control 10 88 ± 7.8 60 ± 6.0 77 ± 6.06 
p Value < .02 < .02 < .01 

To evaluate the presence of anatomical abnormalities -M-mode 
echocardiograms were done in eight patients and normal matched 
controls. A significant increase in left ventricular posterior 
wall thickness (cm.) (1.01 :!: 0.13 vs 0.825 :!: .14; p= < .02) during 
diastole; interventricular septum thickness during diastole 
(l.07 ± 0.2 vs .81 ± 0.13; p= < .01) and systole (1.4 ± 0.2 vs 
1.17 :!: 0.15; p= <. 05) was observed. It is concluded that mild 
hypertension in children is associated with increased cardiac 
rate and left ventricular hypertrophy. 

THE EFFECT OF CALCIUM ON MYOCARDIAL MECHANICAL • 149 FUNCTION IN THE FETUS OF DIABETIC MOTHER. Toshio 
Nakanishi, Kenya Nishioka, Tatsuo Shimizu, Naomi D. 

Neufeld, Jay M. Jarmakan1, UCLA and Ceoars-S1na1 Medical Center, 
Ped1atr1cs, Los Angeles, CA. 

This study was designed to evaluate myocardial mechanical func
tion in the fetus of diabetic mother (FDM). Alloxan was given to 
pregnant rabbits on the 14th day of gestation. Studies were 
performed on the isolated arterially perfused heart of FDM (n=l7) 
and normal fetuses (NF) (n=l5) at 28 days of gestation, and the 
data were compared with those obtained in the normal newborn (NNB) 
(n=44}. Parameters of mechanical function were recorded at 
various extracellular calcium (Ca) in the three groups. At 1.5 mM 
Ca (control), the developed tension, maximal rate of tension 
development [+dT/dt (max)], resting tension (RT), time to peak 
tension (TPT), and half time to relaxation(l/2 TR) were similar 
in the three groups. The maximal inotropic effect [+dT/dt (max)] 
of Ca was observed at 7.5 mM in Nf, at 15 mM in FDM, and at 30 
mM in Ntl8. The inotropic effect at 15 mM Ca in the FDM 1144 t 18% 
of control) was significantly greater than that in the NF (81 ± 
12%) but was not significantly different from that in NNB (158 
12%). At 30 mM Ca. significant increases in the RT and 1/2 TR were 
observed in NF, but not in FDM. Thus in FDM, the inotropic effect 
of Ca was greater and the toxic effect of high Ca was less than 
in NF. These data indicate that l) the capability of Ca 
sequestration in the heart of FDM and NNB is greater than in NF, 
and 2) maternal diabetes causes significant changes in 
development of excitation-contraction coupling in the fetal heart. 

A MODEL OF ALCOHOL CARDIOMYOPATHY IN THE 
• 150 YOUNG. George R. Noren; Frank L. Mikell; Nancy A. 

Staley; Richard W. Asinger; Stanley Einzig. University of 
Minnesota, Hennepin County Medical Center, Department of Pediatrics, 
Minneapolis 

In an effort to determine the effect of ethanol (ETOH) ingestion on 
the function of the preadult myocardium, a group of turkeys were fed 5% 
ETOH (25% of calories) for the first 56 days of life and compared to 
control birds. At two months, determination of LY function (by 
echocardiography), combined ventricular weight/body weight (CYW /BW) 
and calcium transport of isolated cardiac sarcoplasmic reticulum was 
done. Examination of cardiac and liver tissue by light and electron 
microscopy was also performed. 

In the ETOH group there was a significant increase (p <.OJ) of 
CYW/BW (4.92•J.34 vs 3.88•0.27 gm/kg), LY end diastolic diameter 
(4.74•0.7 l vs 3.34•0.54 mm/kg), LY end systolic diameter (2.20•0.50 vs 
0.61 •0.22 mm/kg) and LY systolic time intervals (PEP/LYET) (0.62•0.06 
vs 0.51•0.04). The ETOH birds also had a significant reduction (p< .OJ) 
of the % change of LY shortening (53.7•7.30 vs 81.2•6.!%), calcium 
uptake (120±14 vs 165±[6 n moles/mgPr/min), and calcium binding (32±3 
vs 46±3 n moles/mgPr/4min). Blood pressure heart rate and body weight 
were not different in the two groups at 56 days (p> . J 0). Microscopic 
examination of the heart revealed non-specific changes while no 
cirrhosis was evident in the liver. 

The physiologic, morphologic, and biochemical findings of this study 
are comparable to that found in man with alcoholic cardiomyopathy and 
suggests that the moderate ingestion of ETOH has significant effects on 
cardiac function in the preadult heart. 
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LITHIUM-SODIUM (Li-Na) COUNTERTRANSPORT (CT) IN 151 ERYTHROCYTES OF CHILDREN WITH HYPERTENSION (HPT). 
Lau'2! Norling, Landt, Davi<! Goldi:!!!£, Alan 

M. Robson, Michele P. Monaco, Dept. of Pediat., Washington Univ. 
Medical School and St. LoufS Children's Hospital, St.Louis, MO. 

We are investigating the Li-Na CT measurement as a screening 
test for genetically determined hypertensive disease using the 
method of Canessa et al.(NEJM,1980:302, 772-6). CT was studied in 
RBCs of children with primary (1°) HPT and secondary (2°) HPT with 
comparison to age- weight- sex- and race-matched normotensive con
trols. Results show a significant increase in the Li-Na CT flux in 
children with HPT compared with controls, The mean CT(±S.D.) for 
each group is shown below in mMLi/liter RBCs/hr. 

PrimaryHPT 0.34(±0.13) 
Normals 0.17(±0.09) n•l6 __ < 

025 Secondary HPT 0.26(±0.10) n• 9___::::.,P • 
The difference in CT flux between children with 1° and 2° HPT is 
not significant (p<.20). There is no correlation of CT values with 
sex, age, or weight in either HPT or control groups. Black chil
dren in both HPT and control groups had somewhat lower CT flux 
when compared with white children. 

Black White 
1°HPT 0.27(±0.05) n•7 VS 0.38(±0.15) n•lO p<.10 
Normals 0.12(±0.07) n•lO vs 0.25(±0,07) n•6 p<.005 

The data indicate that children with 1° HPT have significant ele
vation of Li-Na CT when compared with normotensive children as has 
been seen in adults (ref.above). In contrast to adults, children 
with 2° HPT had increased Li-Na CT. The Li-Na CT has potential in 
screening for genetically determined HPT in children. 

LONG-TERM EFFECTS OF SUBCRITICAL PULMONARY ARTERY 152 BANDING Soraya Nouri, D. Glenn Pennington, Hind S. 
Bashiti (Sponsored by Thomas Aceto, Jr.), St. Louis 

University School of Medicine, St. Louis, MO Hemodynamic 
effects of subcritical (S) pulmonary artery banding (PAB) simula
ting mild pulmonary stenosis (MPS) were assessed 5 years after PAB 
in 7 mongrel dogs (Group I) and in 6 control dogs (Group 11), 3 of 
which had "sham" PAB. Heart catheterization and hemodynamic mea
surements were obtained, under sodium thiamylal anesthesia, during 
baseline (BL) and isoproterenol infusion (ISU) (0.1 mcg/kg/min). 
All dogs were then killed and autopsies performed. Results: 

Group I Group II P Value 
Right ventricular (RV) free wall 28.6±1.0 23.7±0.6 P<.005 

weight as % of total heart weight 
Pulmonary arterial lumen (cm2) 
RV-PA gradient (mm Hg) BL 

Cardiac Index (L/min/m2) 
(Thermod ilut ion) 

Stroke Index (cc/m2/beat) 
RVSWI (Stroke Work Index) 

(gm m/m2/beat) 

ISU 

1.96± .80 3.79±.19 P<.001 
15.2±1.7 8.0±0.9 P<.001 
44.9±9.2 27.7±0.63 P<.001 
2.58±0.1 3.35±0.1 P<.001 

15.25±.85 20. 77±. 63 P<.001 
2.5±0.23 4.1±0.25 P< .001 

LV (Left ventricular) SWI 27.08±1.66 40.19±1.26 P<.001 
RV dp/dt (mm Hg/sec) 1,054±129 1,555±89 P<.003 
LV dp/dt 2,423±210 4,509±399 P<.003 
Extensive RV interstital myocardial fibrosis (not LV) was noted 
only in Group I. Hemodynamic changes due to TSU were similar in 

simulating MPS is not ininocuous. 

SIGNIFICANCE OF VENTRICULAR IMBALANCE IN REPAIR OF 153 Cm'.l'LETE ATRIOVENTRICULAR CANAL Soraya Nouri, 
D. Glenn Pennington, Mark Sivakoff, Su-chiung Chen 

(Sponsored by Thomas Aceto, Jr.), St. Louis University School of 
Medicine, St. Louis, Missouri 

Between 1977 and 1981, 23 patients (pts) with complete atrio
ventricular canal (C.A.V.C.) had total repair. Five pts died 
(21. 7%). At autopsy, 4 had a small right ventricle (RV) and 1 had 
a small left ventricle (LV). Three pts with C.A.V.C. and a small 
RV have not been submitted for operation (op). In these 7 pts 
with a small RV (Group S) the RV/LV diastolic ratio (Rd) byM-mode 
echocardiography (echo) was 0.25-0.35 (mean 0.29 ± 0.03SD), while 
the Rd in 18 op survivors with adequate echoes was 0.42-1.2 (mean 
0.74 ± 0.21SD). Two-dimensional echo in Group S was suggestive of 
a small RV in 5 pts, equivocal in 1, and inadequate in the 7th. 
Angiography (Ang) in Group S was distinct from that in balanced 
C.A.V.C., showing hypoplasia of the trabecular portion of the RV 
with a normal outflow tract and a normal or large pulmonary art
ery (PA). In contrast, the 18 survivors had a large LV and a nor
mal or large RV and PA. The pt with the small LV had an echo Rd 
of 2.3 and by Ang a large RV and PA, small LV, and sub-aortic nar
rowing. Age, systemic/pulmonary flow ratio, systemic/pulmonary 
resistance ratio, and RV/LV systolic pressure (RVP/LVP) ratio were 
similar in the survivors and non-survivors. In both groups RVP/ 
LVP showed a significant and similar reduction immediately after 
repair. These data show a higher incidence of hypoplastic RV 
(27%) in C.A.V.C. than in most reported series. In C.A.V.C., RV 
or LV hypoplasia can be diagnosed by M-mode echo and Ang. In 
these pts the mortality of complete repair is prohibitive. 

SPONTANEOUS ECHOGENICITY OF BLOOD IN STASIS AND LOW 154 VELOCITY FLOW: INVIVO AND INVITRO OBSERVATIONS WITH 
A HIGH FREQUENCY REAL TIME ULTRASOUND SCANNER 

Soraya Nouri, Michael Wolverson (Sponsored by Thomas Aceto, Jr.) 
St. Louis University School of Medicine, St. Louis, MO 

Observation of spontaneously arising echoes in the lumen of 
blood vessels at real time ultrasound has not been satisfactorily 
explained. They are seen most often in large caliber vessels in 
which flow is relatively slow such as the I.V.C., portal and 
internal jugular veins, but are seldom seen in the heart or art
eries. An invitro model of a blood containing vessel was devised 
by placing blood in thin rubber tubing immersed in a water bath. 
Flow in the system was generated by means of an attached syringe 
and the tubing scanned with an 8 mHz small part instrument. The 
experiment was repeated using various mixtures consisting of (1) 
washed red cells suspended in .85% saline in the same concentra
tion as in whole blood. (2) Dilutions of the washed red cell 
suspension (used in [1] above) with .85% saline of 1:1, 1:4, 
1:100, and 1:1,000. (3) Hemoglobin solution of the same concen
tration as in (1) and (2) above. (4) Particle free plasma. Num
erous low level echoes were noted in static and flowing blood and 
red cell suspensions, but not in plasma or hemoglobin. Formed 
elements of blood are, thus, the responsible scattering agent. 
Changing number and amplitude of with changing flow ratP, 
observed clinically, is probably related to red cell aggregation 
in stasis. Further improvements in ultrasound technology may 
allow spontaneous echogenicity of blood to be observed more con
sistently and used to better advantage. 

CHANGES IN LEFT VENTRICULAR WALL THICKNESS IN OBESE 155 ADOLESCENTS ON A HIGH PROTEIN WEIGHT REDUCING DIET. P. 
Pencharz, E.Archibald, C.Williams, W.Duncan. (Spon: T. 

Heim) Hospital for Sick Children, Divisions of Clinical Nutrition 
& Cardiology, Toronto, Canada. 

Sudden death has been reported in obese adults on a liquid pro
tein diet. Thinning of left ventricular myocardial fibres and a 
fall in total heart weight were noted (Circulation 60:1401,1979). 
Left ventricular wall thicknesses were measured by echocardiogra
phy in 10 obese adolescents studied on a high protein (2.5g/kg/d) 
weight reducing diet. The diet consisted of lean meat, fisl1 and 
poultry with complete mineral and vitamin supplements. Measure
ments were taken during both systole and diastole. The number of 
subjects (N) for each time period varied due to technical diffi
culties in the control period and subject failure to attend. 

Wall thickness 
(N) 

Systole (mm) 
Diastole (mm) 

Control 
(8) 

Diet Period 
2 weeks 6 weeks 

(10) (10) 
13.2±2.5 10.9±1.3 11.1±1.0 

7.2±2.0 6.0±1.3 5.9±1.5 

10 weeks 
(6) 

11.0'2.0 
6.0!2. l 

12 weeks 
(3) 

9. 7±1.1 
5.0:'.l.1 

There was a significant fall in ventricular wall thickness during 
both systole (p<0.025) and diastole (p<0.05) in the first 2 wk. 
Mean weight loss was 5.11:':1.0 kg at 2 wk and 14. 7:'.5.3 kg at 12 wk. 
No elcctrocardiographic abnormalities or were seen. We 
were unable to demonstrate any loss of body protein in the first 
2 wk by nitrogen balance. There was however a significant nature
sis and diuresis in the first 2 wk which may have resulted in a 
reduced blood volume, which in turn may account for the observed 
reduction in ventricular wall thickness. 

THE USE OF AMIODARONE IN THE THERAPY OF PRIMARY VEN-15() TRICULAR ARRHYTHMIAS IN CHILDREN. Arthur S. Pickoff, 
Sharanjeet Singh, Grace S. Wolff, Henry 

versity of Miami School of Medicine, Department of Pediatrics, 
Miami, Florida. 

Amiodarone is a new antiarrhythmic agent that has been shown 
to be effective in treating a variety of arrhythmias in both chil
dren and adults. We report our experience utilizing amiodaronc in 
the treatment of three children, ages 11-13 years, diagnosed as 
having anatomically normal hearts and ventricular arrhythmias (2 
ventricular tachycardia, 1 multifocal PVC's). All 3 pts were ini
tially treated with standard antiarrhythmic drugs (quinidine, pro
pranolol, procainamide) and either did not respond (2/3 pts) or 
experienced drug toxicity (quinidine - 1 pt). Amiodarone was ad
ministered in a single oral daily dose of 10 mg/kg/day x 1 week, 
followed by a daily maintenance dose of 5-11 mg/kg/day. All pts 
have shown a significant clinical response to oral amiodarone with 
either complete suppression of ventricular tachycardia (1 pt), 
abolition of multifocal PVC's (1 pt) and near complete suppression 
of ventricular tachycardia in the third pt (1 short run of ventri
cular tachycardia in 24 hr ECG). One pt has had corneal micro
deposits detected by slit lamp examination and is receiving meth
ylcellulose eye drops; no other adverse reactions have been en
countered during the followup of 4 months to 3 years. 

ventricular arrhythmias in children are often resistant 
to standard drug therapy. Amiodarone may be an effective agent in 
those pediatric pts with primary ventricular arrhythmias in whom 
pharmacologic suppression is desired. 
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MYOCARDIAL WALL STRESS DUR!Nu CATHETERIZATION 157 vJilliam W. Pinsky, John D. Kuq\·r, Philip J. Hofschire, 
John P. Cheatham, Paul K. Mooring. Harold A. Baltaxe. 

Span. by Robert M. Nelson) University of Nebraska Colleqe of 
edicine, University of Nebraska Affiliated Hospitals, Department 
f Pediatrics, Omaha, Nebraska 

Rapid injection of ionic contrast material versus non-ionic 
ompounds during cardiac catheterization (CC) is known to produce 
n t osmotic load. However, little information is available 
oncerning the effects of contrast on LV myocardial wall stress 
LVWS). Using double blind technique 20 pts. < 3 yrs. of aqe 
ndergoing cardiac catheterization were divided equally into 
roup I receivinq Diatrizoate t1eqlumine, Renoqrafin-76 (R) and 
roup II a non-ionic radiopaque compound Metrizamide (M). Follow
ng baseline LV pressure (P) and echo measurement of LV interval 
iameter and posterior LVW in systole and diastole an LV injection 
as performed: Group I receiving l. 41 + . 12 cc/kg, I I l. 53 + . 18 
c/kg. At one minute intervals the previous indices were recorded 
nd wall stress calculated for systole and diastole: (GM/CM2) 
p < 0.05 PRE IMMED-POST 15 MINS. POST 

SYST 187.9 + 26.9* 194.6 + 33.8' 
DIAST 50.3 + 9.1 69.l + 14.0* 65.2 + 12.2* 

SYST 195.4 + 32.3 174.6 + 26.2 165.3 + 24.4 
DIAST 45.l + 7.6 53.6 + 6.8 39.9 + 7.2 

njection of ionic contrast produces an t in LVvJS while-non-ionic 
ontrast allows less of an t in LVHS. We conclude this is 
.dditional evidence to suggest non-ionic contrast may be a safer 

aqent during CC. 

SYSTOLIC TIME INTERVALS AND RIGHT HEART HEMODYNAMICS 158 IN VENTRICULAR SEPTAL DEFECT, 
M.Pinto,P.L.Ferrer,H.Gelband,A.Pickoff ,G.Enriquez,G. 

,./olff,D.Tamer,and o. Garcia. Department of Pediatrics. 
Jniversity of Miami School of Medicine, Miami. 
fhe value of right systolic time intervals (RVSTI) in predicting 
pulmonary artery hypertension (PAH)remains controversial. To sbJdy 
this problem M-mode Echo and cardiac cath. were performed in 38 
:hildren with VSD. Pts. were divided into 3 groups:A) 14 pts. c RV 
or PA systolic pressures (RVSP,PASP)<SO mm Hg, and pulmonary 
vascular resistance (PVR)(3 U/M2:B) 14 pts. c RVSP or PASP>SO mm 
Hg,PVR(3 U/M2:C) 10 pts. c RVSP or PASP>SO mm Hg, PVR>3 U/M2. 27 
normal pts. had only Echo. Results: 
RV ST I Nurmal A B C 

RICT -4.2+8.6 -7 .1+9 2S+6* 22+6* 
RICT/RVETc -i.s+2.9 -2.7+4 12+4* 11+4* 
PEPc/RVETc . 2i+-:-03 . 2i+-:-03 .28+.06** . 32+.07* 
RVETc/LVETc 1.14:!:_.08 i. 2+.os i. 06+o.1* 1.0B+.08* 

R=right,L:left,ICT=isovolumic contraction time,PEP=pre-ejection 
period,RVET=RV ejection time,LVET=LV ejection time,c=corrected 
heart rate, intervals=msecs ·±SD; *=p<. 001, **=p(. OOS, (as compared c A). 
Groups B and C behave similarly,but all can be separated from A by 
ICT and ICT/RVET. The best correlation coefficients for PASP were: 
RICT/RVETc,r=.824,ICT,r=.800. 
In summary,although a comprehensive evaluation of RVSTI (including 
RICT,RICT/RVETc) can not separate VSD pts. c high and low PVR,is 
accurate enough in predicting PAH and therefore in helping to 
indicate cardiac catheterization in pts. with VSD. 

159 
HEMODYNAMICALLY SIGNIFICANT PDA (hsPDA) IN VERY LOW 
BIRTH WEIGHT (VLBW) INFANTS - ECHOCARDIOGRAPHIC 
(ECHO) CORRELATION TO OUTCOME. Mark D. Reller, 

John M. Lorenz, Uma R. Kotagal, Richard A. Meyer, Samuel 
Kaplan, University of Cincinnati, Department of Pediatrics 

In order to assess echo criteria in defining hsPDA and 
correlating these criteria to risk for poor outcome, 51 VLBW 
infants (750-lSOOg, 27-34 wks gestational age [GA]) underwent 
prospective sequential clinical and echo examinations during 
the first month of life. Echoes were performed on days 1,2,3,5 
and 7 and then once/wk. hsPDA was defined as 1) t left ventri
cular (LV) dimension or t left atrial dimension (LAD) or LAD/ 
Aorta 1.4 and 2) typical ductal murmur or t shortening 
fraction or°"' LV systolic time interval ratio. 32/51 (63%) 
infants had hsPDA during the first wk of life (early) and did 
not differ from those without hsPOA in BW or GA. However, in
fants with early hsPDA had lower Apgar scores (p<0.05) and were 
more likely to require ventilator support for RDS (p<0.05). A 
murmur was not audible in 21/32 (66%) infants with early hsPDA. 
These infants with silent ducts did not differ from infants 
with murmurs in BW, GA, 5 min Apgar or outcome (duration of 
ventilation, incidence of BPD). Infants who required ventila
tor support for RDS with early hsPDA needed ventilation for a 
mean of 13.8±9.4 days, whereas those without early hsPDA needed 
ventilation for 3.3±2.6 days (p<.001). Infants with early 
hsPDA had a higher incidence of BPD and/or death than infants 
without early hsPDA - 17/32 vs 4/19 respectively, p<0.03. 
Therefore, the above criteria for hsPDA are useful in 
identifying the·VLBW infant at risk for poor outcome. 

160 
EVALUATION OF THE GREAT ARTERIES BY LINEAR ARRAY 
TWO-DIMENSIONAL ECHOCARDIDGRAPHY IN NEWBORNS. 
K.H. Rhee, E.W. Nu ent, W.D. Wilcox, A.A. Raviele, 

K.J. Dooley, W.H. Plauth, Jr. Span. by: G.W. Brumley Emory 
University School of Medicine, Department of Pediatrics, Atlanta. 

Early differentiation of sick newborns (NB) with critical 
congenital heart disease (CHO) from those with non-cardiac 
illness is essential to the appropriate management of these 
patients. Linear array two-dimensional echocardiography (LA2DE) 
provides a technically simple, portable method for assessing 
cardiac anatomy in NB. Resolution is excellent. LA2DE charac
teristics of the great arteries were evaluated in 51 consecutive 
sick NB referred for possible CHO. The median age was one day 
(0-7) and median weight was 3.2 kg (2.5-4.1). The ratio of the 
diameters of the large-to-small great vessels was calculated. 
24 NB with a ratio greater than 1.4 had CHO with a large shunt 
in either direction. Of the 27 NB in whom the ratio was less 
than 1.2, 10 had parallel great arteries (transposition of great 
arteries), and 17 had normally related great arteries. Of the 
17 with normally related great arteries, 6 had a thickened and 
poorly mobile semilunar valve, and 11 had no evidence of cardiac 
abnormality. LA2DE findings were confirmed by subsequent cardiac 
catheterization in all 40 patients with CHO and by clinical 
course or autopsy in the 11 with no evidence of CHO. Thus, 
LA2DE is an excellent tool for physicians caring for sick NB 
to use in non-invasive assessment to distinguish cardiac from 
non-cardiac disease. 

ECHOCARDIOGRAPHIC FINDINGS DURING SLEEP IN PATIENTS 161 WITH OBSTRUCTIVE SLEEP APNEA. Thomas W. Riggs, Robert 
T. Brouillette, Carl E. Hunt, and Sandra K. Fernbach, 

Northwestern University School of Medicine, Children's Memorial 
Hospital, Departments of Pediatrics and Radiology, Chicago. 

Seventeen infants and children, suspected clinically of having 
obstructive sleep apnea (OSA), underwent echocardiography (ECHO) 
examination in both the awake and asleep state to monitor the 
cardiovascular effects of the exaggerated respiratory variation 
in intrathoracic pressure. The diagnosis of OSA was established 
by upper airway fluoroscopy and monotoring during 
sleep with corroboration by transcutaneous P02 and end-tidal PC02 
determinations in 12 patients, while 5 patients were normal. 
Insp./Exp. Ratio Normals OSA 

RVED t46% (p< 0.0S) +62%-(p< 0.001) 
RPEP/RVET > 9% (NS) >22% (p< O.OS) 
LVED H2% (p< O.OS) HS% (p< 0.01) 
LPEP/LVET t S% (NS) t23% (p< 0.01) 

During inspiration the RV dimensions were markedly increased, the 
LV dimensions were decreased and the ventricular systolic time 
intervals changed in a manner that is consistent with decreasing 
RV afterload and increasing LV afterload. The converse changes 
occurred during expiration. Four patients had abnormal ECHO 
results while both awake and asleep, S patients had abnormal ECHO 
studies only during sleep and the remaining 3 had normal ECHO 
studies both awake and asleep, while only 4 of these 12 patients 
had an abnormal EKG. We conclude that ECHO examinations during 
sleep are more sensitive than either standard ECHO exams or EKG 
in assessing the cardiovascular effects of OSA. 

DEPRESSED BARORECEPTOR FUNCTION IN CHILDREN WITH EXER
CISE-INDUCED HYPERTENSION AFTER COARCTATION REPAIR 
Albert P. Rocchini, Robert H. Beekman, Barry P. Katz, 

Catherine Steffens, (Span. by 1\mnon Rosenthal) University of Michi
gan, C.S. Mott Children's Hospital, Dept. Pediatrics, Ann Arbor 

To determine if altered baroreceptor (BR) function may contri
bute tu exercise hypertension following coarctation (COA) repair, 
BR function was studied in 5 children (age 13.8-19 yr) with re
paired COA and exercise-induced upper extremity (UE) hypertension. 
Data were compared to that from 7 normotensive controls with mild 
heart disease. Age at COA repair was 10.5+3.4, (mean+ SD) years. 
UE systolic pressure increased from 130.4+13.2 mmHg at-rest to 
219.2+16.5 mmHg at peak exercise, compared to 107.9+13.l mmHg 
(p<.02) and 146.4+12.2 mmHg (p<.001) respectively controls. 
COA grc,dient w;is 7.4+9. 3 nunl'g at ar.d 68.8+1f .. 4 nunHg imme
diately post-exercise. At catheterization, ste;dy state sigmoidal 
BR curves relating mean arterial pressure (MAP) to R-R interval 
were derived by increasing and decreasing MAP with small boluses 
of phenylephrinc and nitroprusside. Compared to controls, the BR 
curves of these postop COA children: 1) arc reset about a higher 
average MAP (110.8+11.l vs 91.4+8.2 mmHg, p<.01); 2) have a re
duced R-R interval-range, i.e. difference between R-R interval at 
the upper and lower plateaus of the sigrnoidal BR curve (227.7+ 
92.3 vs 591.5+165.0, p<.01); 3) have a decreased slope (2.1+ 0.6 
vs 6.2+1.5 msec/mmHg, p<.01). Thus, in children following CoA 
repair-the baroreflcx operates at a higher MAP with a markedly 
reduced gain. We speculate that reduced ability of the barore·
flex to regulate blood pressure may contribute to exercise
induced hypcrt••nsion following COA repair. 
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LEFT HEART MORPHOMETRY IN TOTAL ANOMALOUS PULMONARY 163 VENOUS DRAINAGE (TAPVD). Glenn C. Rosenquist, Joseph 
L. Kelly Ill, Roma Chandra, Roger N. Ruckman, Frank M. 

Galioto, Frank M. Midgley, Lewis P. Scott. Children's Hospital Na
tional Medical Center and The George Washington University School 
of Medicine and Health Sciences, Washington D.C. 

Left heart anatomy in 22 heart specimens from infants with 
TAPVD was compared to normal specimens matched by age, crown-heel 
length and brain weight. Thicknesses were measured with a Fowler 
micrometer; lengths and circumferences with needlepoint dividers; 
diameters with a graduated cone; and atrial surface areas (esti
mate of volume) with a tablet digitizer after pressing endocardi
al surfaces against plate glass. Two observers independently gra
ded the left contour of the ventricular septum as 2+ or 1+ con
cave (normal) and flat or l+ convex (indicating mild to moderate 
displacement into left ventricular cavity). Sets of observations 
were 90% reliable by linear regression (least squares method). 
Differences between normal and TAPVD specimens were determined by 
the Student's T test. The left ventricle in TAPVD was longer (p= 
.OS) and wider (p=.001) than normal. The septum was displaced in
to the left ventricular cavity in 18 specimens (including new
borns, p=.001); this suggests that right ventricular preponderance 
and compression of LV cavity is not always due to increased pul
monary flow after birth. Length of left atrium was decreased from 
normal (p=.05) and surface area diminished (p=.001). We conclude 
that left ventricular cavity in TAPVD may be abnormal in shape. 
Since left atrium is smaller than normal, appropriate efforts 
should be made to maximize its effective size at time of surgical 
correction. 

TWO-DIMENSIONAL (2D) ECHOCARD!OGRAPHIC IDENTIFICATION • 164 OF MITRAL AND TRICUSPID VALVE OVERRIDING (MVO,TVO) IN 
COMPLEX CONGENITAL HEART DISEASE David J. Sahn, 

Peter W.T. Brandt, John M. Neutze, Louise Calder, Brian Barratt
Boyes, Stanley J. Goldberg, Hugh D. Allen, Lilliam M. Valdes
Cruz, Univ. of Az., Dept. of Pediatrics, Tucson, and Green Lane 
Hospital, Auckland, New Zealand 

In order to evaluate the role of 2D echo for identifying com
plex MV and TV anatomy, we studied 22 patients who had an over
riding atriovcntricular valve identified on angiography. Eleven 
had anatomic verification at autopsy (n=S), or at surgery (n=6). 
Of 13 with inlet VSD, TVO was subclassified by 2D echo as TVO 
without straddling in 7, (4 confirmed anatomically), and TVO wiLh 
straddling in 6, 1 confirmed anatomically. TVO was best evaluated 
on 4 chamber views. Ventricular inversion in 4 p:1tients or 
criss-cross heart in 2 did not preclude diagnosis. Three patients 
had MVO and 2, 1 with and l without straddling, were verified an
atomically. Short axis views best delineated MV relationsl1ips Lo 
a more anterior subarterial VSO. Six patients had single ven
tricle of right ventricular type and a portion of a common AV 
valve which overrode and straddled into an inferior-posterior 
blind trabecular pouch, a relationship verified in 4 anatomical
ly. Our study relates the angiographic and echocardiographic 
views used for evaluation of valve overriding and suggests that 
angiography and 20 echo arc complementary techniques for diagnos
ing overriding atrioventriclJlar valves. In addition, 21> echo can 
identify chordal attachments to the septum or those crossing the 
ventricular septal defect and associated with straddling. 
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COMBINED USE OF INTRAVENOUS DIGITAL VIDEO SUBTRACTION 
ANGIOGRAPHY (DVSA) AND TWO-DIMENSIONAL (20) ECHOCAR
D!OGRAPHY FOR EVALUATION OF ABNORMALITIES OF THE AOR-

TIC ARCH PRIOR TO SURGICAL CORRECTION David J. Sahn, Lilliam M. 
Valdes-Cruz, Theron W. Ovitt, Stanley J. Goldberg, Hugh D. Allen, 
Jack G. Copeland, Robert B. Mammana, Univ. of Az., Depts. of Ped
iatrics, Surgery and Radiology, Tucson 

This st11dy combined the use of 2D echo and DVSA in 3 patients 
with double aortic arcl1 and 4 patients with aortic coarctation 
who subsequently underwent s11rgical correction without cardiac 
caLheterization. In the 3 children with double aortic arch (ages 
4 months to 7 years), the 20 echo corroborated the absence of as
sociated cardiac abnormalities. Additionally, a subcostal left 
ventricular outflow tract view could be developed which showed 
the aortic bifurcation high above the aortic valve and the proxi
mal portion of both limbs of the double aortic arch. In the 4 pa
tients with coarctation of tl1e aorta (age 6-11 yrs), clinical ex
amination and 2D echo confirmed nonstenotic bicuspid aortic valve 
in all 4, and a small v0ntricular septnl defect associated with a 
ventricular septa] aneurysm in 1. Suprasternal nc>tcl1 ecl10 viPws 
imaged discrete coarctation distal to the left subclavian '1rtery. 
DVSA was accomplished with injection of l cc/kg of 6Qt. Renovist 
into a peripheral vein, allowing imaging of Ll1e double aortic 
arch in all 3 patients and diagnosis of atresia of the left itrch 
between Lhe carotid and subclavian in 2. DVSA also confirmt->d thL' 
anatomy of the coarctations prior to surgery. For simple lesions, 
as in this study, 20 ecl10 and DVSA can provide complete presurgi
cal diagnosis without cardiac cathcterization. 
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RADIONUCLIDE EV ALU A Tl ON OF PATENT DUCTUS ARTERIOSUS. 
Celia Satterwhite, Giles W. Vick, Joseph R. 

Yester, Joseph B. Philips, and George 
Cassady. University of Alabama in Birmingham, Divisions of 
Perinatal Medicine and Nuclear Medicine, Birmingham. 

Conventional diagnosis of left to right persistent ductus 
arteriosus (PDA) shunting relies on clinicaJ, radiographic, and 
echocardiographic findings. As these methods err to under
diagnosis, we studied the value of radionuclide angiography in 
42 neonates clinically suspected of a PDA. 

A mobile gamma scintillation camera was used, and injections 
of 2 mCi of sodium 99m pertechnetate in 0.2 - 0.3ml volume was 
injected as a bolus through a peripheral IV. 

Birthweights ranged from 640 to 2640 grams; nearly were 
_:_ 1000 grams, and only 2 were > 2000 grams. Postnatal ages 
ranged from I to 22 days, with nearly 3/4 2 7 days when 
initially studied. Twenty-five infants had a Qp/Qs 2.2, 
21 of whom needed surgery. Only four of thirteen infants with a 
Qp/Qs < 2.2 required surgery. Three infants who required surgery 
had no clinical evidence of a shunt and LA/Ao's were 0.8 to 1.0, 
yet Qp/Qs 2.2. Post-op Qp/Qs ranged from 1.3 to 2.2. 

This preliminary experience indicates that radionuclide 
studies can be performed on tiny, ill infants in tl1e neonatal ICU 
using a peripheral IV. A Qp/Qs ratio < 2.2 appears to suggest 
the absence of a significant left to right shunt. Although sole 
reliance on a Qp/Qs ratio may not be appropriate at this time, 
the Qp/Qs ratio appears to be a valuable addition to other 
available diagnostic techniques. 

LEFT VENTRICULAR FUNCTION (LVF) IN CHILDREN ON CHRONIC • 167 llEMODIALYSIS (HD). Pilar Soler, Gaston Zilleruelo, 
Victoria Bennet, Arthur Pickoff, Pedro Ferrer and Jose 

Strauss. University of Miami School of Medicine, Department of 
Pediatrics, Miami, Florida. 

Echocardiographic assessment of LVF was performed in 11 
children of ages 11-20 yrs (x: 16 ± 2.8 yrs) with end stage renal 
disease (ESRD) immediately before and after HD. All medications 
were withheld the night before HD. Predialysis body weight was 
x 2.32 ± 3.7% above dry weight. Based on left ventricular end 
diastolic dimension (LVED) and posterior wall thickness, patients 
were categorized as having hypertrophy (LVH) with normal LVED 
(group I: 7 pts) or LVH with increased LVED (group II: 4 pts). 
There were no differences between the two groups in duration of 
ESRD or HD, anemia, hypertension, or bilateral ncphrectomy. 
After HD no consistent changes were found for: LV shortening 
fraction, electromechanical systole (QS2), pre-ejection period 
(LPEP) or its ratio to ejection time (LPEP/LVET) in the group 
as a whole. Group II had significant decrease of QS2 (p < 0.002). 
All patients had left atrial dimension decreased after HD (x: 
11 ± 7%). Patients with no weight loss had significant improve
ment in LPEP (p < 0.03) and LPEP/LVET (p < 0.001). Patients 
with > 2% wei6ht loss had significant prolongation of QS2 (p < 
0.001) and LPEP (p < 0.045), and deterioration of LPEP/LVET 
(p < 0.025). We conclude that children on chronic HD have acute 
improvement in LV function after HD only when no significant 
weight loss occurs. This finding suggests that high filling 
pressures are needed to maintain normal LV performance in pa
tients on chronic HD. 

VASCULAR ACTION OF DlGOXIN AND lNDOMETHACIN: A POTENT• 168 !ALLY DANGEROUS lNTEl:ACTION.G.K.Sorensen 
C.Boerth,(Spon.by T.P.Graham,Jr.);Vanderbilt Univ., 

Dept. of Ped. & Pharm., Nashville, TN. 
Several vasoconstrictors stimulate production c>f prostacyclin, 

which attenuates their vasoconstriction.We determined if endogen
ous prostaglandins modify tl1e vascular response to digoxin.Effects 
of Indomethacin(I)on changes in systemic vascular resisLance(SVR) 
and coronary vascular resistance induced by digoxin were examined 
in rabbits.Isolated hearts were perfused at constant flow witl1 
blood from donor rabbits so that changes in coronary J..IL·rfusion 
pressure(CPP)were proportional to changes in cor0nary vascular re
sistance.Effects on SVR were determined in intact rahbits.Digoxin 
was given IV to donor or intact rabbits in tl1e absence or presence 
of l(!Omg/kg IV).Baseline variables did not diffpr between groups 
and I alone did not alter coronary vascular resistance or SVR or 
change contractility produced by digoxin.The table shows 
changes(X+SEM) from control in CPP(mmHg)and SVR(mmHg/L/MIN/kg) 

- --Digoxin Dose (mg/kg)--

/ICPP {Digoxin 
Digoxin + 

0. I 0.2 0.) 0.4 
8+1 5+2 1+3 -3+2 

*25+4 *3r+s *34+s *39+7 
6 
6 

ASVR {Digoxin 5+3 Io+7 15+6 J/1+8 6 
Digoxin + I 6+4 15+3 *32+7 *47+10 7 
(*denotes significance from digoxin at p - 0.05) 

Digoxin and I interact to produce dramatic increases in systemic 
and coronary vasct1lar resistances whicl1 may be of significant cli
nical importance if such an interaction occurs in man.This study 
suggests that may stimulate prostaglan<lin synthesis to 
attenuate vasoconstriction of digoxin in rabbits. 
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CHANGES IN LEFT VENTRICULAR FUNCTION HITfl PULMONARY 169 VAL VE STENOS IS. Janette F. Strasburaer, !:J! lli am Pinsky, 
John P. Cheatham, Philip J. Hofschire, John D. Kuqler, 

1 aul K. Mooring, Hilliam H. Fleming. (Spon. by Carol R. Anqle) -
.lniversity of Nebraska College of Medicine, University of Nebraska 

Hospitals, Department of Pediatrics, Omaha, Nebraska 
Although RV dysfunction has been described follmvinq operation 

(OP) for pulmonary stenosis (PS), LV function has not been evalu
ated. He examined the records of 37 pts. underqoing 38 ops for 
simple PS between 1975 and 1981. Comoarisons were made between 
the valvulotomy (VO) qroup and valvulectomv (VE) qroup by usinq 
ejection fraction (EF) as measured by anqiotraphy, chamber size, 
and shortenino fraction (%60) by echocardioaraphy. 16 of 
22 VE pts. and g of Hi VO pts. underwent followup 
at l yr. post op (6 mos - 6 yrs). Mean EF, median ar1e at op, and 
op mortality are outlined below: 

VO VE 
AGE AT OP 5 yrs6 mos 2 yrsl mo 
OP MORTALITY 6% (1/16) 0% (0/22) 
PRE-OP EF 68.3 + 2.6 73.6 + 4.3 
POST-OP EF 66.8 + 2.7 69.5 + 3.9 

Mean EF, chamber size, and %60-were not statistically different 
between the 2 groups, and no significant change in mean EF or 
%60 could be detected at l yr post op for either qroup. However, 
5 of 16 VE pts. showed a -t in EF post op (me<n ; 13.5%). 
2 pts. had -t EF pre op and showed return to normal at l yr post op 
(mean t 12%). These findinns suoqest that LV function is altered 
by PS and its operative correction and evaluation for LV 
dysfunction is indicated. 

INDOCIN & RETINOPATHY OF PREMATURITY (ROPJ. Shyan 1'7{) Sun, Zanaida Aranda, Kamtorn Van vanich akorn, 
Anthony Caputo. Spon. by R. Levine New Jersey Med. 

School. Dept. Neonatology & Ped. Ophthalmology, Newark, N.J. 
Flower et al reported that aspirin treated, oxygen exposed 

Beagle puppies developed retinopathy of significantly greater 
severity than their unmedicated, oxygen exposed litter mates. 
Prompted by this observation, we reviewed the outcome of 43 sur
viving NICU graduates born between 1973-1981 with birthweight of 
less than 1000 gm. 

No ROP Grade %ROP Blind 
lndocin 11 5 111-V 45.5 3 
Control 32 5 1-111 15.5 0 
Fisher exact 0.058 0.013 

%Blind 
27.3 

0 

Ten developed cicatrical ROP Grade 1-V (23% of survivals) of 
which 3 were blind (6.9%). lndocin treated group suffered signi
ficantly more severe degree of ROP (Grade I 11 to V, 3 bl ind) com
pared to non-medicated group (Grade 1-111, non bl ind). By dis
criminant analysis the following independent variables were de
termined to be correlated to the pathogeneses of ROP in order of 
its significance. (1) Duration of exposure to PC02>50 torr. (2) 
Duration of exposure to P02 )100 torr. (3) Duration of mechanical 
ventilation. (4) lndocin treatment. (5) Duration of 02 treatment. 
Retinal vasoconstriction, if viewed as protective, might be ab
olished by lndocin, thereby allowing free flow of hyperoxic blood 
into the retinal tissue which might have increased the severity 
of ROP. Our experience suggests cause and effect relationship. 
Further study is urgently needed to clarify the pharmacological 
effect of Jndocin on retinal vessels of human infants. 

POSTNATAL CHANGES IN MYOCARDIAL CONTRACTILITY. D. • 171 Teitel, D. Sidi, T. Chin, A. Rudolph, M. Heymann-;- CVR!, 
UCSF, Dept. Ped., San Francisco, CA 94143 

Previous studies suggcsti11g a high resting contractile state in 
the newborn lamb have been based upon unreliable indices. We have 
studied changes in resting contractility. inotropic reserve, and 
maximal inotropic state over the first month of life in lambs us
ing an in vivo analog of the <'n,1-systulic pressure-volume rela
tionship. 

A catheter-tip pressure transducer was placed in the left ven
tricle (LV) and an echo transducer applied to the LV. In the same 
lambs. at weekly intervals. curves of meridional wall stress (WS) 
vs LV volume index were generated by graded in
fusions of nitroprusside and phenylephrine to alter LV di;1meter. 
Heart rate was maintained by continuous atropine infusion atrial 
pacing. A linear regression analysis was performed on the resul
tant curves. The slope of the WS vs LVVI line has been documented 
as a reliable index of contractility. Correlation coefficients 
have been >0.93 in 45 of 49 studies. To assess contractile 
serve. studies were performed at rest (R) and during isoproterenol 
infusion (!) (O. l µg/kg/min). 

Resting contractility was maximal at 1 and 3 weeks. and fell 
markedly at 4 weeks (31%). Contractility was not affected by 
isoproterenol at l and 3 weeks, but increased at 2 (25%) and '• 
(47%) weeks. Maximal contractility was similar at all ages. 

These studies demonstrate that the newborn myocardium is oper
ating at maximal performance with no inotropic reserve. Similar 
findings at 3 weeks may be secondary to the known physiologic 
anemia. 

TKAKSPUJ.MOt\AKY PASSAGE or BlOl.O(;{CAl.l.Y SAFE ECHO CON• 1 '72 TKAST (E/C) AND POTENTIAi. APPLICAIHL!TY FOR DE-
TECTION OF l.EFT-TO-Klc:HT (L-R) SHUNTS: A CANINE STUDY 

Lilliam Valdes-Cruz, David Salm, Suzana Horowitz, Emmanuel 
Dani<.'l Fisht>r, William Banner, Douglas Larson, Hugh Allen, Stan
ley ColdhC'rg; Univ. of Az, Department of Pediatrics, Tucson 

We evalltiJted i11trave11ous (IV) agents used i11 l1umans wl1icl1 
migltt 110 capal>le tif acl1ieving reliable E/C i11 tl1e rigi1t ventricle 
(RV) witl1 transpulmu11ary passage to tl1e left ve11tricle (LV). Foltr 
agl'nts we>re tested in S open chest dogs: A, a surfactant hypnotic 
drt1g; B, a surfactant widely used 1V; C, a st1spcnding agent used 
for IV medicatio11s; and D, a bioparticulate mixturC' for IV use. 
Injections of S cc of each with S cc saline were made into 
the superior vena cava while an apc>x 4 chamber view. 
E/C dc:>nsities, compared to control, in the RV and LV were quanti
fied by measuring a11alog video intensities witlt a waveform moni
tor. The mE:!an of the maximal video intensities (\Ti) for 5 injec
tions of each agc11t was calculated for LV inflow, ratio of l.V:RV
VI, and I.\1-V_I_ after KV Agent A achieved reliable trans
pulmonary passage (LV-VI = 22.3!4.6(SE); LV:RV-VI = .39 !.l) but 
witlt a prolonged RV Agents B and C achieved det1se trans
pulmonary passage (LV-Vl = 52!5, LV:RV-VI = .8!. l and LV-VI = 39 
±9, J.V: RV-V-I = .6 ±.05 respectively) but both also had prolonged 
KV washout. Only agent D (LV-Vl = 52!13.5, l.V:RV-VI = .70!.05) 
and a gasified electrosolute mixture had potential for detection 
of L-R shunts, with LV-Vi values >30 after RV washout. In our 
study, E/C agents were identified which achieve transpulmonary 
passage and have potential for positive E/C detection of L-R 
shunt lesions. 

HYPEROXIA ALTERS UJN::; VASCULl\R DEVEIDPMENI'. Kenneth 1'73 M. Weesner, John R. Bucher, Robert J. Roberts, Depts. 
Proiatrics and Phannacology, University of Iowa, Col

lege of Medicine, Iowa City, IA 52242. 
An altered ventilation-perfusion (V/Q) relationship is a !l'ajor 

functional abnonnality noted in infants with chronic lung di!,ease. 
To examine the possibility that this V/Q aboormality is due to 
alterro lung vascular developnent due to hyperoxia, we exposro 
newborn rats to Fi02 of 0.21, 0.4, 0.8 and >0.95 for the first 6 
days of life. Evaluation of the vascular bed was performro after 
the 6 days of exposure and following 7 and 14 days of air re·· 
covery. Structural analysis included capillary counts by light 
microscopy, barium PA angiography, and methylmethacrylate oor
rosion casts by scanning electron microscopy (SEM) • Functional 
changes were assessro by Aa002 in Fi02 1.0. After 6 days there 
was a rrouction of capillary number/area in the animals exposro 
to >0.95 02. Capillary number/area returned to control values 
after 1 week and 2 weeks recovery in air. The pattern of PA 
branching was similar in l::oth hyperoxic and control animals. SEM 
casts of the lung vascular bed revealed differences in the micro
vasculature between control and hyperoxic lungs. Maximal Pa02 in 
Fi02 1.0 showe::l a dose-related re::luction in the hyperoxic ex
posro animals. After 1 week recovery in air, the dose response 
relationship reverse::l. With 2 weeks of recovery there were no 
differences between the groups. We conclude that hyperoxia 
alters pulmonary vascular developnent in the newborn rat. This 
!l'aY serve as a m:x:lel for the V/Q abnormality noted in prerrature 
infants with chronic lung disease. Supported by NIH Grants 
GM12675 and HL07413. 

ECHOCARDIOGRAPHIC ASSESSMENT OF CHILDREN WITH HEAD 1'7" INJURY. Randall C. Wetzel and Mark C. Rogers. De
partments of Anesthesiology/Critical Care Medicine 

and Pediatrics, Johns Hopkins University, Baltimore, MD 21205 
To detect early hemodynamic changes in children with head 

trauma of varying severity, we undertook a prospective, non
invasive echocardiographic study of children following isolated 
closed head trauma. Echocardiographic detennination included 
shortening fraction and ventricular time intervals (PEP: pre
ejection period and ET: ejection time) for both left and right 
ventricles. Glasgow coma scores, degree of intrapulmonary 
shunting, respiratory status and outcome were determined for all 
patients. Sixteen patients were studied on admission to the 
PICU and followed serially until discharge or death. 

Our findings include a significant difference (p in 
the ratio of RVPEP/RVET in survivors ( .24 + .015) versus non
survivors (.44 + .095). No statistically significant difference 
was demonstrated for LVPEP/LVET or SF between groups. Further
more in the survivors, over time, RVPEP/RVET fell significantly 
(p< .01) (.24 ± .015 to .17 ± .006). In contrast, this ratio 
increased in non-survivors ( 44 ± .095 to .543 ± .12, p <. 02). 
We also found significant correlation between the RVPEP/RVET and 
the degree of intrapulmonary shunting (R = .69) and severity of 
injury (R = .69), as determined by the GCS. 

We conclude that echocardiography demonstrates significant 
hemodynamic alterations in children with isolated head injury. 
Further, that in children with head injury there is early 
elevation in pulmonary vascular resistance and that patients 
in whom this is most severe, have a poor prognosis. 
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EFFECTS OF HYPOXIA AND RE0XYGENATION ON MITOCHONDRIAL 177 RESPIRATION AND CAZ+ UPTAKE IN NEONATAL MYOCARDIUM 
Helen H. Young, Tatsuo Shimizu, Kenya Nishioka, 

Toshio Nakanishi, Jay M. Jarmakani, UCLA Medical Center, Dept. of 
Pediatrics, Los Angeles, California. 

This study was designed to evaluate the effects of hypoxia (Nz) 
and reoxygenation (re-Oz) on mitochondrial respiration and mito
chondrial Ca uptake in isolated, arterially perfused newborn (NB) 
and adult (A) rabbit heart, After perfusion, mitochondria were 
isolated, and mitochondrial function and Ca uptake were determin
ed by polarograhic and Millipore filtration techniques, respec
tively. In the control muscle, rate of State 3 respiration (QOZ), 
ATP-dependent and respiration-dependent Ca uptake in NB were 
greater than in A. After 60 min Nz,State 3 QOz decreased signif
icantly in both NB (64 + 4% of control, n=8) and A (60 + 7%, 
After re-Oz following Nz, State 3 QOz recovered to control in NB 
(96 + 6%, n=8), but not in A (56 + 3%, n=lZ). In A, ATP-dependent 
Ca uptake was not affected by 60 Nz but decreased significant
ly (P<0.01) after re-Oz (6Z 3%, n=6). ATP-dependent Ca uptake 
in NB was unchanged during Nz and re-Oz. Respiration-dependent Ca 
uptake was significantly (P<D. 001) decreased after hypoxia (62 + 
4%, n=4) and re-Oz (51 + 3%, n=4) in A, but not in NB. Mitochon: 
drial Ca content increa;ed after re-Oz, and the increase in A was 
greater than in NB. 

These data suggest that 1) the effect of Nz and re-Oz on State 
3 QOz and Ca uptake in NB is less than in A, 2) the decrease in 
respiration-dependent Ca uptake during Nz and re-Oz in A may be 
due to decreased State 3 QOz, 3) the decrease in ATP-dependent Ca 
uptake in A may be due to increased mitochondrial Ca content. 
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PROSTAGLANDIN(PG) METABOLISM BY THE CANINE LU;;G DURING 
DEVELOPMENT. Billy S. Arant, Jr. and William H. Steph
enson. Southwestern Med. Sch.,Dept. Ped., Dallas,TX 

Degradation(D) of PGE2 and PGFza•but not PGI2. is nearly com
plete across the adult lung in which synthesis(S) of each PG can 
occur. To investigate changes in pulmonary metabolism of PG dur
ing development, simultaneous blood samples were obtained from 
right atrial(V) and aortic(A) catheters in unstressed conscious(c; 
and pentobarbital anesthetized(B) puppies 1-60 days old. PG were 
measured by RIA. Preliminary results are presented in the Table 
as ratios of A:V plasma PG concentrations (X+SEM). 
AGE n PGE2 PGF2a 6ketoPGFl TXB2 

l c 4 0.90+0.15 0.71+0.11 0.93+0. 0.92+0.09 
B 4 0.99+0.10 0.94+0.04 1.12+0.18 1.09+0.07 

3 c 5 0.66+0.08 0.77+0.04 0.86+0.08 0.79+0.15 
B 3 1.18+0.27 0.91+0.003 0.81+0.16 0.94+0.57 

30 c 4 0.68+0.07 0.73+0.09 1.21+0.16 1.22+0.33 
B 11 0. 92+0. 12 1. 36+0. l 7 l. 04+0. 16 l. 02+0. 15 

60 c 9 0.55+0.07 0.82+0.07 1.14+0.29 1.36+0.40 
B 8 1.44+0.41 1.53+0.52 1.07+0.05 0.85+0.13 

Although relative contributions of pulmonary IT and s were not in
vestigated in these studies, we conclude that net D of PGE2 and 
PGF2a remains constant in C puppies after the first day of life 
and that net S of PGl2(6ketoPGF1al and thromboxane(TXB2) can oc
cur as a result of stimuli that produce parallel changes in their 
metabolism. Consequences of Bon PG metabolism was to increase 
delivery of PGE2 and PGF2a into the systemic circulation.suggest
ing caution in interpreting PG effects even in animals stressed 
;inly by anesthesia. (Supported by NIH R01-HD14706) 

ADULT (HbA) AND FETAL (HbF) HEMOGLOBIN SYNTHESIS IN 
NEWBORN INFANTS OF INSULIN DEPENDANT DIABETIC MOTHERS. 
Harry Bard and Janie Prosmanne. University of 

Montreal, St. Justine's Hospital, Department of Pediatrics, 
Montreal, Quebec, Canada. 

Elevated levels of erythropoietin and increased erytl1ro1>oiesis 
have been reported in the cord blood from infants of diabetic 
mothers. It has also been shown by others that de nova synthesis 
of HbF is enhanced by erythropoietin when human erythroid stem 
cells from adults with no HbF are grown in clonal cultures. To 
determine whether the reported conditions of the increased 
erythropoietin in fetus of the diabetic mother can effect the 
proportion of HbA and HbF synthesis, studies were carried out on 
cord blood obtained from term newborn infants of insulin depen
dant diabetic mothers. Cord blood samples from infants of 
diabetic mothers ranging from 36-38 weeks of gestation, were 
incubated in an amino acid mixture containing {l4c} leucine 
followed by column chromatography on DEAE Sephadex which sepa
rated the radioactive HbA and HbF. Globin chain separations were 
carried out on some samples using carboxylmethylcellulose chroma
tography in order to determine if the HbF separated was contami
nated by a significant amount of Hblc. The data obtained to date 
showed that these newborns are synthesizing significantly more 
HbF than would be expected for their period of human development 
(n=6, = 8Z.O ! 5.57. vs 67.5 ± 9.9%). It is thus conceivable 
that the levels of erytl1ropoietin plus other unknown factors in 
the fetus of the diabetic mother stimulate erythroid precursor 
cells than contain HbF. 
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THE POSTNATAL FETAL AND ADULT HEMOGLOBIN SYNTHESIS IN 
PRETERM INFANTS WHOSE BIRTH WEIGHT WAS LESS THAN 
lOOOg. Harry Bard and Janie University 

of Montreal, St. Justine's Hospital, Department of Pediatrics, 
Montreal, Quebec, Canada. 

To determine if environmental factors could effect the 
switchover from fetal hemoglobin {HbF) to adult hemoglobin (HbA) 
synthesis, studies were carried out on blood samples from 8 
infants born at less than lOOOg, when they had reached their 
postconceptional age corresponding to term. All of these 
infants prolonged intensive care, multiple blood 
fusions. Several were ventilated mechanically for 60 days and 
Z infants had bronchopulmonary dysplasia at the time of the 
study. The blood samples were incubated in an amino acid 
mixture containing (14c) leucine followed by column chromato
graphy on DEAE Sephadex for separation of radioactive HbA and 
HbF. In spite of the extreme prematurity and poor growth of 
these sick infants, the proportional synthesis of HbF and HbA, 
as determined by the incorporation of {14c} leucine during t11e 
red cell incubations, was characteristic of the period of human 
development from which the red cells were obtained. 



DEVELOPMENTAL BIOLOGY 109A 

NUTRIENT AND ENERGY COMPOSITION OF HUMAN 181 MILK FROM MOTHERS DELIVERING PRETERM INFANTS 
(PT) AND MOTHERS DELIVERING TERM INFANTS (FT): IS 

THERE A DIFFERENCE? Eileen D. Brewer, Richard Caprioli, and Eugene 
W. Adcock. Univ. of Texas Med. Sch. at Houston, Dept. of Pediatrics and 
Analytical Chem. Cnt., Houston, Texas. 

Recent studies of PT milk and FT milk have suggested nutrient 
differences during the first month of lactation. Nutritional 
appropriateness of PT milk remains controversial because of 
inconsistencies among the results of the various investigations. We 
compared nutrient and energy composition of milk from 12 mothers 
delivering PT and 11 mothers delivering FT, each studied three times 
during the first six weeks of lactation, and found no consistent 
differences. An Egnell breast pump was used to empty completely the 
breast for each morning sample. Total lipid concentration, fatty acid 
composition, total calorie concentration and total protein to energy ration 
did not differ significantly between the two groups at any time interval. 
The values for total nitrogen and lactose concentrations differed as 
follows: 

2-5 days 6-16 days 21-38 days 
Total N (mg/di) PT 370+31 302+27 252+19 
(*PT v FT, p < 0.01) FT 785"+160* 298"+23 263"+21 
Lactose (g/dl) PT 5.42+.27 5.47+0.30 6.25+0.21 
(**PT v FT, p< 0.05) FT 4.53"+0.51 6.4o+o.22** 6.64"+0.34 
The differences noted were not correlated with sample volume. We 
conclude that although our values agree closely with values for nutrients 
and energy reported by others, we could find no clear difference or 
biologic advantage for PT milk. The wide ranges of values make it 
unlikely that consistent differences exist between PT and FT milks. 

BODY WEIGHT, STATIC AND DYNAMIC SKINFOLD THICKNESS IN 182 St1ALL PREMATURE INFANTS DURING FIRST MONTH OF LIFE. 
Sergio Bustamante, Patricia Jacobs and John Gaines 

(Span. by Otakar Koldovsky). University of Arizona, Department 
of Pediatrics, Tucson, Arizona. 

The growth of prematurely born infants is different from the 
growth of fetuses of the same age remaining in utero. This is in 
part due to changes in body composition that occur after birth. 
We obtained data in two anthropometric studies that included 180 
premature infants of 750 to 1750g wei9ht at birth and analvzed 
the relationships between weinht, static skinfold thickness (SSFT) 
and dynamic skinfold thickness (llSFT) (the percentage of change in 
skinfold thickness between 15 and 60 seconds after application of 
the Harpenden caliper). The table shows that the SSFT increases 
steadily after birth inspite of a significant decrease in weiaht 
and llSFT. 

/\qe 2 days 
Weight-(g) 1344(261)* 
SSFT (mm) 2.06(.41) 
6SFT (%) 15.35(3.6) 
*mean I 

1 wk 
1251 (247) 
2.20( .49) 

10.17(3. l) 

? wk 
1360(283) 
2. 46(. 61) 
8.52(2.8) 

3 wk 
1510(350) 
2.75(.66) 
8.24(2.4) 

4 wk 
1622(347) 
2.93(.73) 
8.22(1.9) 

Serial correlations of measures obtained at each period indi
cate that weight and SSFT have a good correlation to same measures 
in subsequent weeks (p<.01). llSFT, however, showed only a weak 
correlation (p=.05). The llSFT follows the general pattern of known 
changes in total body water but it is not accurate enough to de
termine changes in individual infants; further studies are thus 
needed to find a practical method to evaluate changes in total 
body water and body composition in premature infants. 

THE LYMPHOCYTE AS A BIOPSY TISSUE TO i)JAGiWSE MAGNES-183 IUM (Mg) DEFICIENCY. Joan L. Caddell, Curtis Tinsley, 
3nd Evelyn Kanter. (Spon. by Thomas Aceto, Jr.), St. 

Louis U. Sch. Med., Dept. Pediatr./Adol. Med., St. Louis, MO and 
NICHD, Bethesda, MD. 

The lymphocyte has been suggested as a biopsy tissue for ass
essing the cation status of patients, but we could not find a 
study to show whether or not the lymphocyte Mg decreases in Mg 
deficiency. Male 45+0.7 g weanling Sprague-Dawley rats were fed 
a purified diet containing 150 mg of added Mg/100 g (150-Mg) or no 
added Mg (O-Mg) for 6 d. We removed plasma from 5 ml heparinized 
pooled blood, replaced it with phoRphate buffered saline, and iso
lated lymphocytes using Histopaque ·1077 (Sigma Co.). Plasma, fe
mur, and lymphocytes (97%) in suspension were analyzed for Mg 
using an atomic ahsorption spectrophotometer. (We noted a rapid 
change in the lymphocyte count of 0-Mg but not 150-Mg rat blood in 
a preliminary study). 
TISSUE STUDIED 150-Mg 0-Mg P VALUE 
Plasma Mg (mg/dl) 2.11 8)* 0.49+0.0l (10) 0.001** 
Bone Mg (mg/kg dry) 1,449+19.5 (21) 0.001 
Lymphs isolated/mm3 4,162+329 ( 8) 12,612-+2,004 (10) 0.005 
L m h. M u /106 109.3+12.2 8 62.02 +3.82 (10) 0.005 
* , ean + E Number in sam le ; ** Two-ta i1 ed Student s t test 
We conclude that the lymphocyte does reflect acute Mg deficiency 
in the weanling rat. lymphocytgsis develops in Mg-def
icient rats, values were expressed per 10 lymphocytes; it appears 
to be preferable to study a homogeneous cell population rather 
than a mixed kukocyte population. (Supported by the Life Seekers 
and the Cardinal Glennon Memorial Hospital Research Fund). 
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METABOLISM OF THE FETAL LAMB GROWTH RETARDED BY MATER
NAL MALNUTRITION. Valerie E. Charlton and Michael J. 
Johengen, University of California at San Francisco, 

Department of Pediatrics, San Francisco. 
The response of the fetus to inadequate nutrition is unclear. 

We studied umbilical uptake in fetuses of malnourished ewes. 
Five ewes with singleton gestations,117+1 SE days,had catheters 

placed in the maternal artery,fetal femoraT artery,femoral vein 
and umbilical vein. After five days of recovery and ad lib eating, 
2 baseline measurements were made of umbilical blood flow,using 
labelled microspheres,and of umbilical uptake of glucose,lactate 
and oxygen. The ewes were then placed on a diet of less than 50% 
of their protein and calorie needs. The diet was continued until 
delivery. Maternal weight was stable and did not show the normal 
increase.Umbilical flow and nutrient uptake were measured weekly. 
The lambs were born small at 143+2 days;weights were 2644+131 gm 
and C-R lengths cm.Large brain to body ratios,a sign of 
growth retardation.were present, 1.9+0.1%.Between the baseline 
period and week of delivery,fetal and maternal glucose levels fell, 
22.3+0.8 to 15.1+1.5(pc=:025)and 54.1+2.3 to 45.5+2.3(P"".l)mg/dl, 
respectively. Umbilical blood flow increased slightly,486+75 to 
5822:,118 ml/min(NS).There were no real changes in umbilicaT uptakes 
ofglucose(12.1+4.1 vs 14.7+2.1 mg/dl),lactate(3.9+1.2 vs 3.5+1.3 
mg/dl) or oxygen(16.l+l.1 vs 16.9+1.7 ml/min).These findings-con
trast sharply with the large increases in umbilical flow and glu
cose, lactate and oxygen uptakes reported for normal.well nourished 
fetuses, over the same period of gestation. 

The fetus copes with limited nutrient availability by halting 
its normal increase in umbilical blood flow and nutrient uptake. 

METABOLIC CONSEQUENCES OF INTRAUTERINE GROWTH RETARDA
• 185 TION. Ehi..l.imi.e .c..b.e..s..s.e,B.r..i.an Reichman .Ga£tiln Verellen, 

li!J.y Putet il.Qho Smith, Tibor Heim,£.2.J!] Dept Paed 
& Med Eng, U of Toronto, Res Inst, Hosp for Sick Children Toronto. 

By the combination of energy & macronutrient balances, continu
ous open-circuit indirect calorimetry & anthropometry we have com
pared the metabolizable energy intake(MEI), energy expenditure(EE) 
storaqe of energy & macronutrients & growth of normally grown(AGA) 
with those of growth retarded(SGA)very low birthweight infants.22 
studies in 13 AGA infants(M±SE: Gest Age 29.3±0.4wk; birthwt 1.15 
±0.04kg; study age 21±2d; study wt 1.27±0.06kg)& 14 studies in 6 
SGA infants(Gest Age 33.l±0.3wks; birthwt 1.12±0.03kg; study age 
26±3d; study wt 1.55±0.05kg)were performed. Results of energy ba
lances(M±SE; kcal/kg.d): 

Intake Losses MEI ..El. 
AGA 148.6 ± 3.8 18.2±1.5 62.6 ± 0.8 67.8 ± 3.0 
SGA 155.8 ± 2.2 30.0±2.8 125.7 ± 3.5 67.4 ± 1.3 58.2 ± 3.7 
P ns < 0.001 ns < 0.005 < 0.05 

The SGA infants had decreased absorption of fat & protein & hence 
increased energy loss in excreta. The significant hypermetabolism 
of SGA infants(by 4.8kcal/kg.d)was associated with increased fat 
oxidation. Despite lower energy storage, SGA infants were gaining 
wt(19.4±0.9g/kg.d), length(l.25±0.14cm/wk)& head circ(l.16±0.08cm 
/wk)at higher rates than the AGA group(wt 16.8±1; length 1.02±0.1; 
head cirr. 0.94±0.08). The energy storage/g of wt gain was lower in 

SGA group(3.0±0.14 vs 4.26±0.26kcal/g wt gain; p<O.OOl)re
flecting higher water, lower fat(22±2% vs 33±2.5%; p <0.001)& lo
wer protein contents(8±0.6% vs 12.5±1; p <0.001) of wt gain in 
the SGA group. 

CHARACTERIZATION OF BETA ADRENERGIC RECEPTORS IN • 18(} FETAL RABBIT BROWN ADIPOCYTES. Paula J. Chou, Anita 
1. Reviczky, and Alan H. Klein. UCLA School of Med

icine, Harbor-UCLA Medical Center, Department of Pediatrics, 
Torrance, CA 

During a cold stress, brown adipose tissue (BAT) respiration 
is increased in response to neurosympathetic stimulation. [ 3 H] di
hydroalprenolol, a potent beta adrenergic antagonist, was used to 
identify and characterize beta adrenergic binding sites on fetal 
rabbit brown adipocyte membrane preparations. 11 litters of 31 
day gestation rabbit fetuses were obtained by hysterotomy. After 
decapitation, BAT was removed from the paracervical and interscap
ular regions. Tissue from fetuses in 1-2 litters was pooled for 
membrane preparation. Adipocytes were isolated by collagenase 
digestion, then homogenized and fractionated to yield the plasma 
membrane fractions. Binding of [ 3H] dihydroalprenolol was rapid, 
reaching saturable equilibrium within 10 minutes. Binding was 
linear between 70 and 280 mcg membrane protein per tube. Scat
chard analyses with high degree of linearity (r=.954) indicate 
that DHA binds to a single class of receptors. The dissociation 
constant and maximal binding (mean ± SEM) were 1.71±0.21 nM and 
119±14 fmole/mg protein. B adrenergic agonists competed for DHA 
binding sites with potency characteristic of Bl adrenergic recep
tors: (-)isoproterenol > (-)norepinephrine (-)epinephrine. 
Binding was stereospecific, (-)propranolol Tnhibition being 100 
fold more potent than (+)propranolol. Conclusion: Brown adipo
cytes from term fetal rabbits demonstrate high affinity, low 
capacity, readily saturable, stereoselective Bl catecholamine 
receptors. 
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HEPARIN INHIBITS THE PROLIFERATION OF FETAL PUL'!ONARY • 187 ARTERY SMOOTH MUSCLE CELLS VITRO. John D. Coulson 
and Merton R. Bernfield, Stanford University, Dept. 

of Pediatrics, Stanford, California 
In normal development, the relative mass of small pulmonary 

artery smooth muscle cells (PA-SMC) declines sharply after birth 
(Naeye, Arch. Pathol. 71:121, 1961). In syndromes such as per
sistance of the fetal circulation this decline does not occur 
(Murphy, et al. J. Peds. 98:962, 1981) and PA-SMC proliferation 
seems to continue. Because heparin, or the heparin-like mole
cules secreted by endothelial cells, inhibits the induced growth 
of adult systemic vascular SMC in vivo and in vitro (Castellot, 
et al., J. Cell Biol. 90:372, 1981), we have studied whether 
heparin also inhibits the proliferation of fetal PA-SMC. Primary 
cultures of calf aorta, and calf and fetal calf PA-SMC were 
arrested in G

0 
by placing them in medium containing 0.2% calf 

serum. After 72 hrs, medium was changed to include 20% fetal 
calf serum with or without 30 µg/ml heparin. Cells were counted 
at 24-hr intervals. The growth of calf PA-SMC was inhibited to 
the same extent as reported for aortic SMC (Castellot, op cit). 
Heparin similarly inhibited the growth of fetal calf PA-SMC. 
This inhibition was not due to toxicity as it was reversed by re
moving heparin 48 hrs after stimulation. Thus, fetal PA-SMC can 
be stimulated to proliferate and this effect can be reversibly 
inhibited by heparin. Heparin-like molecules, ubiquitous on cell 
surfaces, may be involved in regulating pulmonary arterial devel
opment. Supported by the United States Navy and NIH Grant HD-
06763. 

PERSISTENT GLUCOSE PRODUCTION (Ra) DURING CONSTANT • 188 GLUCOSE INFUSION IN THE HUMAN NEWBORN. Richard M. 
Cowett, William Oh, and Robert Schwartz. Brown Univ., 

Women & Infants Hospital, Dept. of Pediatrics, Providence, RI. 
Diminished hepatic glucose production is the adult response to 

exogenous glucose. To document the degree of suppression and 
characterize the maturation of neonatal glucose control, Ra was 
measured in infants previously infused with glucose. Twenty
three well preterm AGA infants (PT) [1999±67 gm BW (M±SEM); 34.3 
±0.3 wks GA] were studied at 37.5±5.3 hrs of age, and 11 well 
term AGA infants (T) (3304±108 gm BW; 38.9±0.4 wks GA] at 35.8± 
4.7 hrs. Nineteen continued to receive glucose infusion (Glu. 
Inf.). After 3 hr NPO, plasma glucose and insulin, and Ra were 
determined following a prime constant infusion of 4 µg/kg/min 
D-[u-13cJ glucose during the turnover period. Ra was compared to 
data obtained in 10 normal adults (A). 

SALINE TURNOVER PERIOD GLUCOSE TURNOVER PERIOD 
Pl Glu Pl Ins Ra Glu. Inf. Pl Glu Pl Ins R.1 
mg/dl mg/kg/min N mg/kg/min µU/ml mg/kg/min 

PT 10 64±5 11±1 3.0(1.8-4.1) 13 5.!i±0.3 97±5§ 19±3* 1.4(0-4.4) 
T 5 75±8 15±3 3.4(2.8-4.7) 6 5.7±0.3 88±4 31±8 0.4(0-2.C>) 
A 6 87±1 14±1 2.0(1.5-2.4) 4 3.1±0.2 107±8t 29±4! 0.1(0-0.3) 

Unpaired T - *p <.05 tp <.02 fp <.01 §p <.001 (ranqe) 
The PT and l\ had elevation in pL1sma glucose and insulin during 
glucose infusion. Eight of 13 PT, 5/6 T and all A suppressed Ra 

during glucose infusion. The preterm neonate was less efficient 
in control of glucose homeostasis, which may explain the occur
rence of hyperglycemia in some low birth weight infants receiving 
intravenous glucose. 

• EPIDERMAL GROWTH FACTOR (EGF) RECEPTORS IN 189 RABBIT LUNG. Uda.y P. Devaskur, (Spans. by Dr. Willi.Jm 
J. Keenan). Division of Neonatal Perinatal Medicine, 

Dept. of Pediatrics, St. Louis University School of Medicine, 
St. Louis, MO 63104. 

Several endogenous compounds influer.ce fetal pulmonary 
maturation. EGF, when .:1dministered in vivo, has been shown to 
accelerate pulmonary differentiation in fetal rabbit and sheep 
(Peds. Res. 13: 104-10!:, 1979). EGF binding was invcsti•Jated in 
lung plasma membranes (LPM) of term newborn ( < 12 hours of age) 
New Zealand White Rabbit lungs. For each assay, lungs from pups 
within each litter were pooled. LPM were prepared by different
ial centrifugation. Specific binding of 125 I-EGF (NEN, sp. 
activity 150-180 µ Ci/µg) was assessed by competitive displace
ment in the presence of increasing concentration of unlabeled 
EGF. The number of receptor sites/mg LPM protein and Kd were 
derived by Scatchard analysis. In all experiments (pooled 
NB=S) rabbit LPM specifically bound 125 I-EGF; the specific 
binding was saturable, time (60 minutes), and temp. dependent 
(37°C). Optimal All Scatchard plots indicated one 
order of binding sites. The number of receµtor sites/mg of 
LPM Ilrotein and Kd were 276.88 + 19.18 X 10 10 (X + S 
and 0.27 .::_ 0.019 X lo- 10 M We· n· 
rabbit LPM possess high affinity receptors for EGF' and propose 
a direct rather than an indirect role of EGF in neonatal 
pulmonary maturation. 

DIFFERENTIATIVE DEVELOPMENT OF THE ENTEROCYTE IN THE 
PRE- AND POSTWEANED RAT INTESTINE. Arthur D'Harlingue, 
Linda K, Kwong, Aiko Tsujimoto, and Kenneth K. Tsuboi 

(Spon. by Philip Sunshine). Dept. of Ped., Stanford Univ. Sch. of 
Med., Stanford, CA. 

The developmental chanr,es along the crypt to villus tip of in
testinal enterocytes have been studied previously, usinR protein 
as a reference in determining specific activity of cellular con
stituents. Since the enterocyte accumulates large amounts of 
protein, the measured changes expressed on a cellular basis (i.e. 
DNA) should provide a better picture of developmental processes 
occurring during migration. Serial fractions of jejuna! and 
ileal enterocytes were collected by a modified Weiser technique 
from preweaned and postweaned Wistar rats. The percentage of 
cells in each fraction was determined by DNA analysis and compar
ed with estimates based on protein. All animals undergo a 3-6 
fold linear increase in the ratio of protein to DNA from crypt to 
tip. The disaccharidases increases in activity from crypt to tip 
with little decline in specific activity at the tip when refer
enced to DNA; whereas there is usually a marked decline when re
ferenced to protein. In preweaned animals the total cellular RNA 
remains generally constant from crypt to tip. Postweaned animals, 
however, continuous accumulation of RNA. Protein 
synthesis as measured by 3H-leucine incorporation declines from 
crypt to tip in preweaned animals, but initially rises and then 
declines in the adult. Membrane bound alkaline phosphatase accu
mulates along the crypt to tip gradient without loss of specific 
activity. Measurement of DNA provides a constant reference point 
for assessing functional changes accompanying differentiative 
development of the enterocyte, 

AORTIC l'LOW MEASUREMENTS IN THE HUMAN FETUS BY • 191 NONINVASIVE, PULSED DOPPLER TECHNIQUE. Marlowe W. 
Eldridge, P. Reilly, William Berman, Jr. -'LOVelace 

Medical Center, and University of New Mexico School of Medicine, 
UNM Affiliated Hospitals, Dept. of Pediatrics, Albuquerque, N.M. 

We developed a method of quantitating abdominal aortic blood 
flow noninvasi vel y in the human fetus. A 5 MHz, real-time, 
2-dimensional pulsed Doppler duplex scanner (DS) was used both to 
image the fetal aorta and record a Doppler shifted frequency from 
the abdominal aortic blood flow stream. Measurements were made 
serially in 16 uncomplicated pregnancies, ranging in gestational 
age (GA) from 14 weeks to term. Each fetus was studied 4 to 8 
times, at monthly intervals. GA and fetal weight (FW) were esti
mated from biparietal and transverse abdominal diameters, Aortic 
velocity (V) was calculated from the Doppler shifted frequency; 
the Doppler incidence angle and the aortic diameter (d) were 
measured directly from the DS image. Both Ti and d increased with 
GA. blood flow (QA ml/min) was computed as V 
(om/sec) x 11 d /4 (cm ) x 60 (sec/min). Q increased with FW and 
GA from 175 ml/min at 26 weeks to 516 at term. The mean 
(±,SD) Q/FW was 185 ±. 38 ml/kg/min and showed little change with 
GA. Currently, assessment of fetal well-being relies on fetal 
heart rate monitoring and analysis of blood samples from the 
fetal scalp. Several studies suggest umbilical blood flow pat
terns may reflect changes in fetal status more accurately. 
Because the vast majority of fetal abdominal aortic flow is 
destined for the placenta, this noninvasive approach to umbilical 
blood flow determination may prove a simple and useful adjunct in 
the serial assessment of fetal growth and development. 

FOLL(M-UP OBSERVATIONS ON A BOY WHO HAD IATR!x:;ENIC 192 CUSHia;' S DISF.ASE IN INFANCY. Lytt I. Gardner. 
SUNY Upstate Medical Center, Dept_ of Pediatrics 

Syracuse, New York. 
This boy was misdiagnosed as having sodiun-losing virilizing 

adrenal hyperplasia, and was treated fran the newborn period 
until age 4 years with mineralocorticoids plus massive doses of 
corticosteroids. Growth alnvst ceased between ages 1 and 4 
years. Bilateral glaucana developed. Studies revealed poor pit
uitary AClll reserve. Bone x-rays showed striking abnonnalities, 
with a bone-age of 1 9/12 years (J. Pediat. 83:69, 1973). When 
steroid therapy was withdrawn there was catch-up growth. After 
the latter ceased, growth velocity fell to 10th-25th percentile 
(Tanner) in years 6 to 12. Nonnal puberty occurred at age 14-
15 years, with a growth spurt velocity of 75th percentile. !lone 
x-rays no longer showed the dense epiphyseal zone of spicules 
of calcified cartilaginous matrix seen in infancy, and bone age 
was nonnal. The only residual x-ray finding was minimal lateral 
bowing of the tibiae. Final achieved height was 153.6 cm (5 ft, 
1/2 in). Glaucana had resulted in blindness in the right eye 
and very limited vision in the left. 

The corticoid-induced changes in the cartilage of growing 
bones may have been primary to the severe growth failure ob
served during the first 4 years of life. In spite of this meta
bolic insult to the mechanisms of growth, this case dennnstrates 
that they can recover enough during childhood to pennit a nonnal 
adolescent growth spurt, even though ultimate height may have 
been canpranised by early growth failure. 
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CELL LINEAGE ANALYSES OF MOUSE EMBRYOS 

• AFTER BLASTOMBIE INJECTIONS WITH HORSERADISH PEROXI-
DASE. John Gearhart, Rose M. Shaffer, James M. Musser, 

Mary L. Oster-Gran1te. (Spon. by John W. Littlefield) Develop
mental Genetics Laboratory, Department of Pediatrics, Johns 
Hopkins University School of Medicine, Baltimore. 

Single blastomeres of 4-, 8-, and 16-cell embryos (with zonae) 
were pressure injected with horseradish peroxidase (HRP). The 
embryos were cultured to blastocysts, fixed, stained for peroxi
dase activity, serially sectioned, and the number and distribu
tion of cells containing HRP determined. The presence of HRP 
did not inhibit cell divisions and although the distribution of 
HRP-labelled cells varied among embryos, labelled cells remained 
contiguous. The allocation of cells to the inner cell mass(ICM) 
or trophectodenn(TE) became evident at the 16-cell stage. In
dividual cells of the 4-cell embryos contributed progeny to the 
ICM and TE; approximately half of the blastomeres of the 8-cell 
embryos contributed progeny to both the ICM and TE while progeny 
from the other half produced only TE. Single "outside" cells of 
the 16-cell embryos occasionally contributed cells to the ICM 
while none of the "inside" cells at this stage procuced TE. Em
bryos treated with pronase or acid Tyrode's to remove the zonae 
resulted in the rapid spread of HRP among blastomeres. Our re
sults demonstrate that HRP can be used effectively as a tracer 
for cell lineage studies in preimplantation mouse embryos; that 
cells of a common lineage remain contiguous during this period; 
and that the allocation of blastomeres to ICM or TE in intact 
whole embryos occurs progressively to the 16-cell stage at which 
time it is almost complete. (Support: NICHD 16303, MOD 1-723) 

• ALTERATIONS IN PLACENTAL GLYCOGEN METABOLISM IN 194 STREPTOZOTOCIN DIABETIC (OM) RATS. l.H. Gewolb, h 
Barrett, and J.B. Warshaw, Dept. of Peds., Yale Univ. 

Sch. of Med., CT. 
Placental glycogen metabolism was investigated in rat pregnan

cy complicated by streptozotocin induced OM. Placental glycogen 
concentration (ug/mg protein) rose until day 16 and then declined 
in both control (C) and OM animals. OM placentas had signifi
cantly increased glycogen concentration from day 16-22. 

DAY 14 16 18 19 20 21 
::::; c 48Y 87;._10 33+8 14;._6 8+2 1.3+.7 
<.!:> 

OM 70+16 155+18* 126+17** 92+8** 67+6** 46+10** 

22 
2+.4 

29+5** 

The activity of the glycogenolytic enzyme phosphorylase A 
(nmol/min/mg protein) was significantly diminished in the OM 
placentas late in gestation. Glycogen synthase A activity was 
paradoxically lower in the OM group. 

DAY 14 16 18 19 20 21 22 
<f c . 55+. 05 . 15;._. 04 . 08;._. 05 . 13;._. 06 . ll +. 03 . 14+. 03 . 06+. 03 

. 68+. 05 . 13+. 02 . 16+. 09 O* . 01+.01**.02+. 01**.09+. 03 

•- Marked placentomegaly was noted in the OM placentas after day 
19. DNA content plateaued after day 19 in the OM group, one day 
later than the controls. 

Thus, OM results in increased size and a prolonged period of 
growth in the placenta. The increase in glycogen may be the re
sult of persistent hyperglycemia, and may be mediated by the de
crease in phosphorylase A activity. 

*p<. 05 **p<.01 

PULMONARY NUCLEAR T3-RECEPTORS: BINDING CAPACITY AND • 195 OCCUPANCY CHANGE DURING FETAL RABll!T DEVELOPMENT. 
Gonzales and !'hilip L. Ballard. Dept. of Peds. 

and Cardiovas. Res. lnstit., Univ. Calif., San Francisco, CA. 
The effects of thyroid hormone on fetal lung maturation are 

likely mediated by nuclear T3-receptors. Therefore we studied 
both binding capacity (BC) and occupancy of receptors by endoge
nous thyroid hormone during development. Nuclei were incubated 
under optimal conditions (fetal, 90 min at 37°C; adult 4 hat 
25°C) with various concentrations of [1251]T3 in the presence or 
absence of unlabeled T3. BC rose 44% between 21 days (0.267 
' 0.021 fmol/µg DNA) and 28 days (0.384 ! 0.011 fmol/µg DNA) of 
gestation, then decreased 30% by term (0.273 ± 0.018 fmol/µg DNA), 
before declining to the adult level (0.238 ! 0.013 fmol/µg DNA). 
Receptor release, relative hinding potencies of TJ-analogs and 
Kd (fetal, 84 ! 12 pM: adult, 67 • 6 pM) did not change. Occupancy 
of fetal receptors estimated with an in vitro assay based on 
(1) the lower equilibrium hinding of T] t·c;--nuclei at 2°C than at 
37°C and (2) the slower dissociation rate of the T3-receptor 
complex at 2°C (t•

2 
= 24 hi than at 37°C Ct1z = 30 min, n = 4). We 

validated Lhc assay hy altering the nuclear T] content botl1 
in vivo and in vitro, and by RIA. Receptor occupancy increased 

of BC :1t21 days to 23% at 28 to 31-days of gestation. 
Based on the changes in BC and occupancy, the average total 
numher of occupied receptors increased threefold between 21 days 
(110 sites/cell) aod 28 days (330 sites/cell) of gestation. We 
conclude that both BC and occupancy increase in late fetal life, 
Sllpporting a direct role of endogenous thyroid hormones in the 
matt1ring of fetal lung. 

196 
DEVELOPMENTAL CHANGES IN OXIDATIVE PHOSPHOR
YLATION IN GUINEA PIG LIVER MITOCHONDRIA. 
Daniel E. Hale, Barbara E. Corkey, Charles A. Stanley and 

John R. Williamson. University of Pennsylvania School of Medicine, 
Depts. of Peds. and Biochem/Biophys., Philadelphia, PA. 

Although developmental changes in the activities of a number of 
mitochondrial enzymes have been observed, the effects of these changes 
on oxidative phosphorylation are unknown. Rates of 02 consumption and 
adenine nucleotide concentration were determined in mitochondria iso
lated from newborn and adult guinea pig liver. Mitochondria from both 
groups of animals were similarly well coupled. Rates of 02 consumption 
in the presence of ADP and a variety of substrates (state 3 respiration) 
were (natoms/min/mg proteinJ M.!. SEM): 

Newborn (4) Adult (5) 
glutamate/malate (5mM/J.25mM) 24.8 .!. 2.1 51.9 .!. 7.4 
succinate (5mM) 52.4 .!. 8.2 77 .6 .!. 8.2 

ketoglutarate (lmM) 21.7 .!. 5.0 42.3 .!. 6.1 
pyruvate/malate (lmM/J.25mM) 23.8 .!. 3.7 33.5 .!. 6.1 
palmityl carnitine (40uM) 25.5 .!. 1.9 35.7 .!. 3.3 

Oxygen consumption from all substrates except succinate were 
similar in the newborn period. lntramitochondrial ATP content (0.89.!..04 
nM/mg protein) and ATP:ADP (0.24) were lower in the newborn than in 
adult (6.86 .!. .44 nM/mg; J.89). These data suggest that neonatal 
oxidative phosphorylation is sluggish, with a low rate of site I (NADH 
linked) oxidation. It is possible that the differences in ATP and 
ATP/ADP ratio between the newborn and adult guinea pig are important 
in controlling developmental changes, since the phosphorylation state of 
adenine nucleotides are known to play an important regulatory role in 
mitochondrial metabolism. 

197 
FETAL GLUCOSE UPTAKE, UTILIZATION, AND 

• PRODUCTION AS A FUNCTION OF GLUCOSE 
CONCENTRATION. William W. Hay, Jr., John W. Sparks, 

Randall B. Wilkening, Giacomo Meschia, Frederick C. Battaglia, 
University of Colorado School of Medicine, University Hospitals, Division 
of Perinatal Medicine, Departments of Pediatrics, Ob-Gyn and Physiology, 
Denver. 

Under normal physiologic conditions the fetus uses mainly exogenous 
glucose. However, it may resort to endogenous glucose production (PR) if 
the transfer of gucose from placenta to fetus (TR) decreases. To test this 
hypothesis in chronically catheterized fetal lambs we measured 
simultaneously TR and the fetal glucose utilization rate (UR), and 
calculated PR (PR=UR-TR). UR was determined simultaneously by two 
different methods by comparing fetal glucose specific radioacitivty with 
net fetal tracer uptake from (I) a fetal intravenous infusion of 
14c-U-glucose and (2) by a transplacental fetal infusion during a 
maternal IV infusion of 3H-6-glucose. The mean UR (mg·min-l·kg-1 .!. 
SEM) from the two infusions (3.39 + 0.27 fetal inf.; 3.04 + 0.32 maternal 
inf.) were similar, validating the tracer methods for calculating UR. TR 
was measured by the Fick principle. Both UR and TR were positively 
correlated with maternal plasma glucose (r=0.92 and 0.82, respectively) 
and UR with fetal plasma glucose (r=0.82). At TR < 3.0 mg·min-l·kg-1 
corresponding to plasma (glucoselmaternal < 40.0 mg/di and plasma 
(glucoselfetal < 15.0 mg/di, UR was significantly greater than TR, 
documenting a mean endogenous glucose production of 1.22 .!. 0.27 mg•min 
-I.kg-I. We conclude that hypoglycemia and the resulting low TR can 
induce fetal glucose production; this PR is small and cannot prevent a 
decrease in the rate of fetal glucose utilization. 

EARLY DEVELOPMENT OF I>;SULIN RECEPTORS IN LIVER AND 

198 BRAIN OF CHICK EMlRYO. S. Anne Hendricks and Jesse 
Roth. (Spon. by Michael Frank) Diabetes Branch, 
NIADDK, NIH, Bethesda. 

Tii.e first indications of both insulin secretion and sensitivity 
to insulin in chick embryo appear at day 5 of incubation; this 
study showed that insulin receptors are present in embryo heads as 
well as bodies by day 4. In addition, crude membrane preparations 
of embryonic brain and liver from day 8 to 18 of incubation showed 
sequential increases in insulin binding; levels seen in the last 
week of development were equivalent to those seen in similar prep
arations of adult rat tissues. However, binding over this period 
(expressed below as percent of the binding to day 18 brain) 
increased according to distinct developmental patterns in the two 
tissues: DAY OF INCUBATION 
TISSUE 4 8 14 16 

-HEADS 33% 28% 23% 51% 
-BODIES 31% 12% 49% 61% 

18 
100% 

74% 

TISSUE 
BRAIN 
LIVER 

In liver, binding was low at day 8 and increased markedly during 
mid-development (p<0.005, day 8 vs 14), while late rises were less 
impressive. However, in brain substantial binding was present 
quite early, levels remained stable through the second week, and a 
marked rise was seen late in development (p<0.0025, day 14 vs 18). 
Interestingly, brain tissue bound higher levels of insulin at day 
18 than did liver, a known target tissue for insulin. 
SUMMARY: Insulin receptors are present in both bodies and heads 
of chick embryo before demonstrable insulin secretion occurs. 
Developmental increases in insulin binding occur via tissue 
specific patterns, suggesting complex mechanisms of control. 
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IMPAIRED BRAIN AND BODY GROWTH FOLLOWING SHORT-TERM 199 ETHANOL EXPOSURE IN NEONATAL RAT PUPS. Donald E. 
Hill, Thomas J. Sziszak, Linda G. Sziszak, J. Mark 

Boughter, Louis W. Chang, William Slikker, Jr. Dept. Pediatrics 
and Pathology, Univ. of Arkansas for Medical Sciences and National 
Center for Toxicol. Res., Jefferson and Little Rock, Arkansas. 

Neonatal rat pups were raised artifically ("pup-in-cup") and 
exposed to ethanol from postnatal day 4-8 inclusive to determine 
the effect of ethanol on the developing neonatal brain. The 
experiment was replicated four timeb with 4 cup raised controls 
(CRC) and 6 ethanol exposed pups (EE). Ten pups served as mother 
raised controls (MRC). The CRC pups were fed a diet isocaloric 
to the EE pups and body weight as well as nutrient intake was 
recorded daily. Ethanol dose was 3%, 4%, 6% and 5% v/v respect
ively for day 4-8. Both groups were returned to the dam on day 
9-18. Blood ethanol concentrations varied from 150-250mg%. 
GROUP BODY WT.(N) BRAIN WT. CEREBELLUM WT. 

MRC 35.7±3.6(16) l.38±0.04, O OOl 
CRC 34.5±2.6(16)>NS 1.27±0.04/P' . 001 
EE 30.4+2.6(16)>p<O.OOl 0.!39+0.016'P . 

Light microscopy of the EE cerebellum at day 18 revealed 
delayed granular cell migration, thicker external granular layer, 
thinning of the cerebellar cortex, disorganization of migrating 
neurons, and failure to develop axonal connections when compared 
to the CRC or MRC groups. We conclude that short term exposure 
to ethanol has a profound effect on somatic growth and brain 
development. These data confirm and extend the findings of Diaz 
and Samson. (Science 208:751, 1980) 

DIFFERENTIAL DEVELOPMENT OF THE CAT'S INTESTINAL 
Craig Hillemeier, Joyce Gryboski, Richard 

Mccallum and Peter Biancani, Yale Univ. Sch. Med., 
Dept. of Pediatrics, New Haven, CT 

The lower esophageal sphincter (LES) and pylorus of 
various aged kittens were identified and 1.75 mm wide rings were 
cut transversely and studied in vitro. Force length curves were 
obtained in a muscle bath with standard, potassium-rich and cal
cium free EDTA tyrode to determine basal, total and passive forces 
respectively. Active force was obtained as the difference between 
the total and passive force. 

LES area Pyloric area 
MAF MAF in gm t in mm 

mm A p D A p D 
3 day 2.8 0.27 
1 week 3.5 0.29 4.5 3.6 3.3 .47 .33 . 34 
3 weeks 5.3 0. 34 
6 weeks 8.3 0.47 7.2 6.3 6.0 .63 .40 .40 
Adult 12.2 1.80 7.3 7.4 6.4 
t - thickness circular smooth muscle, MAF - max. active force, 
A - antrwn, P - pylorus, D - duodenum. 
Forces generated in vitro at the LES and pyloric region increase 
with age. Unlike the adult, the MAF of the kitten is greater in 
the antrum than pylorus due to lack of muscle thickening. Tite MAF 
in the antrum is equivalent to the adult, slightly less in the 
pylorus, and markedly less in the LES of the 6 week old kitten. 
Differential rates of development throughout the upper GI tract 
may affect coordination of intestinal motility and play an impor
t<>c.t role in the pathogenesis of reflux during infancy. 

EFFECT OF TRIIODOTHYRONINE (T3) ON EPIDERMAL GROWTH • 201 FACTOR (EGF) IN NEONATAL MOUSE SKIN. SYNERGY OF T3 
AND DEXAMETHASONE (DEX) IN EPIDERMAL MATURATION. 

Steven G. Heath, Jalaraman Lakshmanan, Susan M. Scott, Delbert A. 
Fisher. UCLA Schoo of Medicine, Harbor-UCLA Medical Center, 
Department of Pediatrics, Torrance, CA 

EGF is a 6045 MW protein which accelerates normal epidermal 
maturation in newborn mice; i.e. eruption of the incisors and op
ening of the eyelids. Similar acceleration is seen following ex
ogenous thyroxine (T4) administration. To relate the T4 and EGF 
effects we measured irrrnunoassayable EGF in skin cytosols follow
ing daily postnatal administration of T3 to crossfostered litters 
of Swiss Webster mice. Additional litters received either normal 
saline (controls), Dex or T3 +Dex. Mice were sacrificed on the 
6th postnatal day. Only mice in the T3 + Dex group (N=l6) had 
erupted incisors. Results (mean ! SEM) and dosages are shown: 

N T3 Dex Body Weight Skin EGF Content 
(ng/d) (ng/d) (g) (pg/mg protein) 

16 3.9 .1 I52 11 
16 200 3.7 .2 408 57 
16 1000 2.9 .2 575 61 
16 1000 100 3.2 .I5 515 48 
16 100 3.2 .2 224 17 

Conclusions: 1) T3 markedly increases EGF in newborn mouse skin; 
2) Dex produces a small but significant (p<.01) increase in skin 
EGF but no additive effect with T3; 3) T3 and/or Dex reduce body 
weight; 4) T3 + Dex markedly accelerates incisor eruption. Spec
ulation: Epidermal maturation induced by T3 t Dex may be mediated 
by local levels of EGF. 
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SULFHYDRYL OXIDASE (SHO) IN HUiiAN MILK AND INDUCTION • 2 IN KIDNEY AND SKIN AT WEANING. Charles E. Isaacs, 
Charles E. Wright. A. Pascal and Gerald E. 

Gaull. Dept. Hum. Devel. Nutr., NYS Inst. Basic Res. Devel. 
Disab., Staten Island, N.Y. 10314. 

SHOs are a recently-defined class of enzymes that catalyze the 
net synthesis of disulfide bonds using Oz and producing UzOz; 
such bonds are essential for the structure, function and trans
port of proteins. Human milk SHO oxidizes the low-molecular 
thiols cysteine and dithiothreitol but not glutathionine; bovine 
milk SHO oxidizes all three. SHO activity in human milk is 
greater early in lactation. Other human secretions, including 
saliva, sweat and semen, also have SHO activity. 

A survey of adult rat tissues shows SHO activity to be present 
in kidney and skin, but not in liver and-brain. SHO activity was 
not present in the kidney of suckling rats until 18 days of age. 
Weaning occurs at 21 days, and SHO activity remained at a low 
level until 23 days of age at which time there was a 3-fold in
crease in kidney SHO above the 18 day level. SHO in rat skin was 
initially detected at 23 days of age. The results indicate that 
SHO in rat kidney and skin are induced following weaning and that 
this enzyme follows a developmental pattern similar to that of 
rat kidney ornithine aminotransferase and alkaline phosphatase. 
The metabolic roles of SHU in milk and other secretions, iLs 
induction at weaning and their relevance to human development and 
nutrition will be discussed. 

UIFFERENCES IN LIVER FOLATE ENZYME PATTERNS IN 203 PREMATURE ANU F0LL TERM INFANTS. Aida Kalnitsky, 
Uavid S. Rosenblatt, and Stanley Zlatkin, McGill 

l:!liversity-Montreal Ch1ldren 1s Hospital Research Institute and 
Department of Nutrition and Food Sciences, University of Toronto. 

The specific activities of four folate enzymes have been 
measured in livers from preterm infants (Group I), full-term 
infants (Group 2), and from control subjects (Group 3). The four 
enzymes studied were methylcnetetrahydrofolate reductase 
(EC 1.1.1.68), methionine synthetase (EC 2.1.1.13), methylene
tetrahydrofolate dehydrogenase (EC 1.5.1.5), and glutamate 
formiminotransferase (EC 2.1.1.5). The specific activities for 
methylenetetrahydrofolate reductase were 6.62±0.51, 4.42:!:0.31, 
and 2.60:!:0.40 (nmoles formaldehyde/mg protein/h, x:':SEM) for groups 
I, 2 and 3 respectively. The specific activities for the three 
groups for methionine synthetase were 0.99:!:0.ll, 0.64±0.06, and 
0.42!0.05 (nmoles methionine/mg protein/h, x±SEM). The specific 
activities for the three groups for glutamate formiminotransferase 
were 84.l:!:I0.7, 108.6±14.6, and 104.3:!:17.8 (nmoles methenyltetra
hydrofolate/mg protein/min, x:!:SEM). The specific activities for 
the three groups for methylenetetrahydrofolate dehydrogenase were 
0.16±0.03, 0.39:!:0.07, and 0.92:!:0.16 (nmoles methenyltetrahydro
folate/mg protein/min, x:!:SEM). Thus, during development the 
specific activities of methylenetetrahydrofolate reductasc and 
methionine syPthetase decreased whereas the specific activity of 
methylenetetrahydrofolate dehydrogenase increased and that of 
glutamate formiminotransferase remained constant. 

INSULIN RECEPTORS IN TYPE II PNEUMOCYTES ANU FIBRO• BLASTS FROM FETAL LUNG. Solomon A. Kaplan, Marilyn 
Scott and Cynthia T. Barrett, UCLA School of Medicine, 

Center for Health Sciences, Department of Pediatrics, Los Angeles. 

Previous studies have shown that excess insulin secretion in 
vivo and high physiologic concentrations in vitro inhibit forma
tion of surfactant by the fetal lung. To determine which cell is 
primarily responbive tu insulin action type II pneumocytes and 
fibroblasts were grown from organotypic cultures obtained f rum 
fetal rabbits at 27 days of gestation. Cells growing in mo11u
layers that were over 80% type II pneumocytes or fibroblasts were 
exposed to 1-125 insulin in a buffered medium and specific bind
ing of insulin was measured. Optimum binding conditions were 
established (incubation at 20°C, pH 7.4 for I hour). Analysis of 
the binding data showed Scatchard plots that were curvilinear, 
consistent with negative cooperativity or at least two pPpuLit;_,llls 
of binding sites. Under optimum conditions type II cells have 
about 30,000 high affinity and about 230,000 low affinity sites 
per cell. Kd of the high affinity sites was approximately 2 nM 
and of the low affinity sites was approximately 150 nM. Fibrt)
blasts had many fewer high aff ir.ity sites never exceeding 5000 
per cell. 

The large number of high affinity receptors in tl1e type 11 
pneumocytes indicates that this is the primary cell through which 
insulin inhibits surfactant production in infants of poorly con
trolled diabeLic mothers. 
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CELL SURFACE INTERACTIONS OF NORMAL AND VARIANT H6 

• TERATOCARCINOMA CELLS. Sr0edharan Kartha 
Jeanette S. Felix, by John W. Littlefield), 

Developmental Genetics Lab., Department of Pediatrics, Johns 
Hopkins University, School of Medicine, Baltimore. 

Mouse teratocarcinoma cell cultures share many characteristics 
with the early mouse embryo and are a suitable model for studying 
aggregation and compaction during preimplantation development. 
H6 cells form uniform, grape-like clusters of adhering cells when 
rotated in medium (MEM) with 10% fetal calf serum. These ag
gregates are induced to compact within 1 hour when additional 
calcium (5mM) is supplied, resulting in a tight mass of cells 
with obscure cell boundaries and a smooth outer surface. Com
paction can be reversed by removal of calcium and inhibited by 
cytoskeletal poisons and by the lectins concanavalin A and wheat 
germ agglutinin. This behavior is similar to compaction in the 
8 cell morula. Mutants of H6 with altered aggregation or com
paction will be useful for studying the molecular nature of these 
processes. We have isolated 3 aggregation-deficient variants 
which have lost the ability to form intercellular adhesions. 
Since cell surface glycoproteins are implicated in cell adhesiox, 
agglutination by eight lectins was tested. Only peanut agJlutL1in 
(PNA) had a significantly reduced effect on all 3 variants com
pared to parental cells. Measurement of fluoresceinated-PNA 
bound to the cell surface confirmed this deficiency; the mean 
fluorescence va 1 ue for parenta 1 cells was reduced to 1 /3 in the 
variant lines, suggesting that a galactose-rich glycoprotein is 
defective or missing in the variants and is associated with 
aggregation. (Supported by NCI Grant no. 16754.) 

• ROLE OF SODIUM TRANSPORT DEPENDENT RESPIRATION IN THE 206 DEVELOPMENT OF BROWN ADIPOSE TISSUE (BAT) THERMOGENE
SIS IN THE RABBIT. Alan H. Klein, UCLA School of 

Medicine, Harbor-UCLA Medical Center, Department of Pediatrics, 
Torrance, CA. 

Basal (B) and norepinephrine (NE, lo-•M) stimulated BAT res
piration (QO,) were measured ± ouabain (lmM) using cells from 
fetal rabbit litters at 24 (Group I, n=4) and 31 (Group II, n=4) 
days gestation and at 10 days postnatal age (Group Ill, n=4). 
Cell volume also was determined. Mean (±SEM) B Q0 2 {µl 02 /10• 
cells-hr) increased from 12.9!1.6 (Group I) to 47.2+5.5 (Group 
II) and 89.0±6.8 (Group Ill). Volume increased from 4.6±0.5 pico
liters {pl) {Group I) to 34.7±4.0 pl {Group III). After volume 
adjustment, B Q0 2 in Group III >Groups I and II, Group I =Group 
II. Ouabain did not suppress basal respiration. NE Q0 2 in
creased from 41.7<6.6 in Group I to 845±142 in Group II with no 
further increase in Group Ill (836±78). Ouabain suppression of 
NE Q0 2 increased from 42.8±4.4% (Group I) to 61 .9±2.9% (Group II) 
with no further change in Group III (69.9±1.6%). Sodium trans
port dependent NE Q0 2 increased from 17.8!3.6 (Group I) to 533± 
104 (Group II) with no further increase in Group III (561±51). 
Non-transport dependent NE QO, (ouabain suppressed) increased 
from 24. 4. 3 (Group I) to 312 .• 41 (Group I I) with no further 
change in Group III (250•24). Adjustment for cell size did not 
change the pattern of development of NE QO,. Conclusions: The 
increase in fetal B Q0 2 is dependent on increased volume and not 
on changes in transport dependent Q0 2 . In contrast, maturation 
of NE Q0 2 is independent of volume and dependent on chanqes in 
both sodium transport dependent and independent respiration. 

DEVELOPMENT OF BROWN ADIPOSE TISSUE (BAT) THERMOGENE-20'7 SIS IN THE FETAL AND NEWBORN LAMB. Alan H. Klein, 
Anita L. Reviczky, Paula J. Chou, James F. Padbury, 

Calvin J. Hobel and Delbert A. Fisher, UCLA School of Medicine, 
Harbor-UCLA Medical Center, Department of Pediatrics, Torrance. 

Basal {B), norepinephrine {NE) and dibutyryl cAMP (dBCAMP) 
stimulated oxygen consumption (Q0 2 ) were measured in isolated 
BAT cells from fetal sheep at 121-124 days gestational age (GA) 
{Group!, n=4), 136-140 days GA (Group II, n=5) and 2-4 days 
after birth (Group III, n=4). BAT cell volume also was deter
mined. Mean (±SEM) B QO, (in µl 02 /10 6 cells-hr) increased from 
10.5±1.0 in Group I to 31.4±2.1 in Group II and 38.5±2.8 in Group 
111. Cell volume increased from 9.0±0.74 picoliters (pl) in 
Group I to 13.4±2.0 pl in Group II and 18.4±2.3 pl in Group III. 
B Q0 2 (adjusted for cell volume) for Group II was qreater than 
for Group I (p<0.005) and equal to Group III. Maximal NE (10-•M) 
Q0 2 increased from 74.4±16 in Group I to 294±47 in Group II. 
Maximal NE Q0 2 in Group III (111±27) was < Groun II and = Grouo 
I. dBCAMP stimulated Q0 2 increased from 51.3±12 in r,roup I to 
175±22 in Group II and 172±29 in Group III. Summary: 1) Basal 
BAT QD 2 (adjusted for chanqes in cell size) increases between 120 
and 140 days GA but not after delivery. 2) Maximum NE Q0 2 occurs 
at 140 days GA and decreases after delivery. 3) Post-receptor 
stimulated BAT QO, (dBCAMP) increases between 120 and 140 days 
GA but does not decrease after delivery. Conclusions: l) Full 
maturation of BAT thermogenesis occurs prior to delivery near 
term in the ovine fetus. 2) In the neonatal lamb a decrease in 
BAT sensitivity to NE occurs at the receptor-adenyl cyclase level. 

FASTING NEONATAL CANINE OXIDATIVE METABOLISM FOLLOW-
ING MATERNAL STARVATION. R.Kliegman, E.Miettinen, 
G.Campbell, M.Patel (Spon.by A.Fanaroff). Case West

ern Reserve Univ., Depts. Pediatrics & Biochem., Cleveland, OH 
Maternal canine starvation(MCS) produces diminished fetal(F) 

growth and neonatal(NEO) hypoglycemia. To investigate the effects 
of MCS, 11 pregnant dogs were starved for 72 h prior to term de
livery while 9 controls were fasted overnight. Circulating sub
strates and GLU, palmitate(PAL) and alanine(AL) turnover plus AL 
appearance in GLU were determined as was V02 and RQ in pups fast
ed for 3,6,9 or 24 h. MCS + F growth (251±7 vs 271±7 g) ·* MCS + 
maternal(M) (2.3±0.4 vs 5.3±0.3mM), F (2.2±0.5 vs 4.5±0.2) and 
NEO GLU at 3,6 and 9 h. MCS t Mand F levels of ketones(K), 
while K was + after 24 h of fasting in MCS pups. FFA was t after 
MCS in the M (10.3±0.9 vs 3.3±0.4) and F (0.8±0.1 vs 0.3±0.1). 
FFA levels in MCS pups were similar to controls at 3 and 6 h but 
? at 9 and 24 h when they became lower than control values. MCS 
or 24 h of NEO fasting had no effect on AL levels or turnover. 
GLU production was + in MCS pups at 3 (Zl.2±1.8 vs 26.0±l.6µmol/ 
kg/min), 6 (24.0±2.0 vs 29.5±1.8) and 9 (26.6±1.l vs 34.7±2.8) h, 
AL incorporation into GLU t during 24 h of fasting in both 
groups but was + at 3,6 and 9 h after MCS. PAL turnover was un
affected by MCS between 3-9 h but + in both groups at 24 h. VOz 
was unaffected by MCS and t in both groups between 3 and 9 h. 
However, at 24 h VOz + in both groups. Control RQ t from 3-Z4 h 
(0.79±0.0Z-0.87±0.0Z). MCS RQ was t only at 3 h (0.84±0.0Z). Con
clusion: NEO canine fasting results in + V02 due to + FFA oxida
tion; MCS produces fasting NEO + GLU due partly to + GLU pro
duction, due in part to AL incorporation into GLU. *Mean ± SE 

CEREBRAL SUBSTRATE A-V DIFFERENCES FOLLOWING MATERNAL 
CANINE STARVATION. R.Kliegman, E.Miett."1en, A.Sutton, 
M.Patel (Span.by A.Fanaroff)CWRU,D.Peds & Bioch,CLEVE 

Maternal canine starvation(MCS) results in + fetal weight 
(250.8±6.8 vs Z70.5±6.7g) and neonatal hypoglycemia. To deter
mine the effects on cerebral oxidative metabolism, simultaneous 
ar"tery to superior sagittal sinus(A-V) differences were deter
mined for glucose(GLU), lactate(LAC), FFA, 6-hydroxybutyrate 
(BHBA), acetoacetate(AC) and oxygen(Oz) content after 3,6,9 and 
Z4 h of neonatal fasting. GLU A-V diff were always positive and 
were unaltered by MCS or neonatal fasting (range O.Z31-0.527mM). 
LAC was released by the brain in all pups at each time. However, 
the cerebral LAC A-V diff was less in MCS pups at 3(-0.07±0.05 vs 
-0.20±0.05),*6(-0.04±0.0l vs-0.13±0.06) and 9(-0.01±0.01 vs 

-O.lZ±0.08) h. A negative A-V diff for BHBA was noted only at 3 h 
whereas the e:.;traction of BHBA and AC were small and not affect
ed by MCS. FFA A-V diff were small but positive at each time. At 
6 h however, FFA A-V diff was t after MCS (0.34±0.14 vs 0.09± 
0.03). At Z4 h FFA A-V diff + (0.016±0.011 MCS vs 0.036±0.013). 
The cerebral GLU/Oz ratio was between 0.78 and 1.08 and was not 
affected by MCS or fasting. Conclusion: 1) In the presence of low 
circulating GLU levels, cerebral GLU A-V diff are unaffected and 
suggest enhanced GLU clearance by the neonatal canine brain; 2) 
Uptake of GLU may account for 78-100% of cerebral Oz consumption. 
Additionally, less GLU was released as LAC suggesting more com
plete cerebral GLU oxidation in MCS pups. Except in MCS pups at 
6 h, alternate fuel uptake accounts for a small fraction of Oz 
uptake, emphasizing the central role of GLU for cerebral energy 
production. *Mean ± SE 

MA.'IURATION CF CIR:UIA'IOR'l RESPOOSES TO MEI'HIONINE-
• 210 F.NKEPHALIN. E.F.IaGamna, J.Itskovitz, and A.M.R.ldolph 

cardiovas. Res.Inst. ,Univ. of CA. ,S.F. and The Peri
natology Ctr., N. 'l.Hosp.-<::ornell Med. Ctr., N. 'l. CSPON: P.A.M.Auldl 

ErXlogenous cpiates are widely clistribJ.ted in the autoronic 
nervous system. To assess their potential role in influeocing the 
maturing circulation, we studied the effects of rrethionine
enkephalin ( 15 nananole/kg, lVl on heart rate and mean aortic 
blood pressure (MAP) in 20 chronically instrumented fetal (120-130 
d.gest.l, 5 newborn (2-4 wks/oldl, arrl 15 adult sheep. Methionine
enkei:;halin caused a 40% decrease in heart rate cp<0.002, n=5) and 
a 30% decrease in MAP Cp<O. 002, n=Sl in fetuses, and a 26% 
decrease in heart rate and MAP Cp<0.001, both, n=Sl in newborns. 
On electrocardiogrcrn, the bradycardia was sinus. cardiovascular 
effects were unrelated to ...::ilume of administration or pH and 

tachyi:;hylaxis. In rontrast, in ad.llts, the peptide 
incre'l.sed he3.rt rate by 21% Cp<0.001, n=Sl and MAP by 24% 
Cp<0.001, n=Sl. The fetal responses were blocked by naxolone 
Cn=4l, atrcpine Cn=4l, trimethai:;han (n=4l, and by acute vagotaey 
Cn=3l. In ad.llt sheep, the he3.rt rate effect was blocked by 
prcpranolol Cn=4l, whereas the MAP response was reversed by 
phentolamine Cn=3l or phenoxybenzamine Cn=3l. These studies 
demonstrate ll that cpiate receptors are functional in fetal, 
neonatal, as well as in adult sheep, 2) that the effects of 
methionine-enkei:;halin mature postnatally and 3l that they are 
rrediated by autonanic nervous system efferent nerves. (supp. in 
p:irt lflLBI # SK08-HI00756l. 
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PLASMA ARGININE VASOTOCIN (AVT) IN NEWBORN INFANTS. 211 B_osemary D. Leake, Henry G. Artman, and Delbert A. 
Fisher, UCLA School of Medicine, Harbor/UCLA Medical 

Center, Department of Pediatrics, Torrance, CA. 
Arginine vasotocin is a nonapeptide with antidiuretic and 

oxytocic action and is widely distributed in lower vertebrates. 
Its presence in mammalian blood has remained controversial due 
to the lack of adequate extraction and assay methods. Sep-Pak 
cartridges (ODS silica) were used to extract AVT from human blood 
and AVT was measured by radioimmunoassay (RIA) in the eluates. 
Mean (±SEM) recoveries of unlabeled AVT by RIA from pooled human 
plasma were 65±1% with the addition of 5, 10, 50 or 100 pg/ml of 
peptide (N=5l). AVT and AVP levels were measured serially in 
umbilical arterial and venous plasma (N=l7) and in peripheral 
blood at 2 hr (N=9) and 24 hrs (N=9) of age. Mean (±SEM) plasma 
AVT levels were 5.2±2.4 pg/ml, 5.5±1. l pg/ml, 3.2±1.9 pg/ml, and 
3.9±2.3 pg/ml, respectively. Plasma AVP levels were 24.0±10.6 
pg/ml ,29.2±15.6 pg/ml, 6.2±0.6 pg/ml, and 6.8±1.0 pg/ml, respec
tively. The AVT antiserum shows approximately 5% cross reaction 
with either arginine vasopressin (AVP) or oxytocin (OT). How
ever, high performance liquid chromatography (HPLC) of cord blood 
demonstrated that the AVT immunoreactivity localized similarly 
to synthetic AVT; AVP and OT were well separated from the AVT 
peaks. Thus, we report l) an extraction method and RIA allowing 
measurement of pg quantities of AVT in human newborn plasma; 
2) characterization of the AVT by HPLC; 3) significant levels 
of AVT in cord blood persisting through 24 hours; and 4) differ
ing plasma levels of AVP and AVT in the first 24 hrs of life. 

DIFFERENCES IN HEART AND BRAIN MITOCHONDRIAL RESPIRA-212 TORY RESPONSE TO ISOVOLEMIC ANEMIA IN FETAL LAMBS IN
UTERO. Robert M. Liston, Linda M. Sacks, Endla K. 

Anday, David W. Herbert and Maria Delivoria-Papadopoulos. Univ. of 
PA. Sch. of Med., Depts. of Physiol., Ped. and Ob-Gyn, Phila., PA. 

Tissue mitochondria adapt to in-vivo hypoxia by increasing 
state 3 respiratory rate (RR). The present study compares the a
daptive response of fetal heart and brain mitochondria to acutely 
induced anemic hypoxemia in 10 chronically catheterized fetal 
lambs. Five animals were subjected to varying degrees of anemia by 
blood replacement with Dextran 70 (5%) while 5 served as controls. 
Blood gases, Oz sat, [Hb), cerebral and myocardial blood flow (mi
crosphere technique) were measured before and after 2 hrs of 
anemia. Heart and brain mitochondrial state 3, state 4 RR (nmol 
Oz min-! nmo1-l cytochrome oxidase ± SEM), and Oz delivery to seg
ments of heart and brain tissue from which mitochondria were iso
lated were assayed. Oxygen delivery fell from Z7.3 to 5.Z ml/mini 
!OOg in heart and from 9.7 to 3.7 ml/min/!OOg in brain. Heart 
state 3 RR rose from 115 nmol Oz at Oz delivery of 30 ml/min/!OOg 
to 490 nmol Oz at 5 ml/min/!OOg (r=-.9,p<.01). Hearts of anemic 
animals had higher state 3 RR than controls (554±!04 vs z3z±34 
nmol Oz,p(.OZ5). Brain state 3 RR rose from 75 nmol Oz at Oz de
livery of 14 ml/min/!OOg to415 nmol Oz at 3 ml/min/!OOg (r=.7,p 
(.05). These data indicate that while both fetal heart and brain 
mitochondria adapt to anemia-induced hypoxia there is a distinct 
difference in their respective response curves; the variability 
may be intrinsic to tissue-specific fetal mitochondria or may re
flect inherent characteristics of fetal microcirculatory (auto
regulatory) adjustments to organ-specific Oz requirements. 
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SECRETION OF PLASMINOGEN ACTIVATOR BY CBA MOUSE 
TERATOCARCINOMA CELL LINE (H6) DURING TERMINAL DIF
FERENTIATION INDUCED BY RETINOIC ACID. John w. 

Littlefield, Developmental Genetics Laboratory, Department of 
Pediatrics, Johns Hopkins Univ. School of Medicine, Bal ti more. 

Mouse teratocarcinoma cell lines provide a model system in 
which aspects of early embryogenesis can be studied in detail. 
Differentiation of essentially all H6 teratocarcinoma cells to en

cells occurs following exposure to retinoic acid 
(3xl0 M) for even as short a time as a few minutes. During the 
subsequent 1-2 weeks the 116 cells divide up to 6 times, but then 
cannot be passaged further. At this point the culture is composed 
entirely of large flat cells, which soon degenerate. Flow cyto
rnetric analysis indicates these cells are not polyploid. Dif
ferentiated H6 cells resemble endoderm on the basis of morphology, 
increased secretion of plasminogen activator, and analogy with 
other teratocarcinoma cell systems. After 3-4 days of exposure 
to retinoic acid, plasminogen activator secreted by mass cultures 
is 5-fold, and does not increase further. 
Treatment with dibutyryl cAMP (10 M) alone does not increase the 
secretion of plasrninogen activator, but when combined with 
retinoic acid it causes about a 5-fold further increase in secre
tion. Study of plasrninogen activator secretion by individual 
cells suspended in casein-agarose suggests that retinoic acid, and 
especially retinoic acid plus dibutyryl cAMP, increases both the 
number of cells transiently or permanently secreting plasminogen 
activator and probably also the amount of plasminogen activator 
secreted per cell. 

(Supported by NCI research grant no. 16754.) 

VASOACTIVITYOF NEUROENDOCRINE CELL PRODUCTS IN NEWBORN • 214 LUNGS: BOMBESIN(B), GRP, LEU-ENKEPHALIN(LE), 
James E. Lock, Thomas J. Kulik, Dana I::. Johnson, Theresa 

Niemi(Spon. by R. Lucas) Dept of PediatriCS,li: :)fMinncsota, Mpls. 
of their unique anatomic position in the lung, pulmonary 

endocrine cells are thought to influence pulmonary vascular resis
tance(PVR) by secreting certain agents; i.e. B, GRP(gastrin releas
ing peptide), LE, and S. These agents' effects on PVR in the new
born lung are largely unknown. L and R pulmonary artery(PA) flow 
probes and LA lines were implanted in 3-18day old lambs; catheters 
were placed in the aorta(Ao) and either Lor RPA 5-IZdays later. lio
lus injections of 0.1-lOµg/kg of the 4 agents were made into either 
PA of the unsedated lambs in normoxia(N) and hypoxia(H). L+Rl'A flows 
(cardiac output[CO]), LA, Ao, and PA pressures(P) in mmHg were re
corded continuously. A direct effect of an agent on PVR changes the 
ratio of flow to the injected lung to total lung flow(Qinj/QT). 

B(n=5) and GRP(n=6) had no effect on foP, PAP, CO, systemic or 
PVR, in Nor Hat any dose. In contrast, LE(l011g/kg,n=7) increased 
PAP in N and H(l4%*, Z5%*), with a threshold of O. l11g/kg. Aol', LAP, 
CO and Qinj/QT did not change, suggesting the rise in PVR was not 
due to a direct effect of LE on pulmonary vessels. S(n=6) caused 
a rise in AoP(86 to 96*) and a fall in Oinj/QT(0.30 to O.Z5*) 
without changing CO, indicating direct systemic and PA vasocon
strict ion, in both N and H, ti1rrshold c)f 

B and GRP are unlikely to be mediators of neonatal PVR. However, 
both LE and S show PA and/or systemic vasoactivity, even at low 
doses. In addition, LE appears to act indirectly on pulmonary ves
sels, perhaps via the central nervous system. The importance of S 
and LE in maintaining neonatal PVR remains unknown. (*P'' 0.05) 

DEFECTS IN BRAIN-STEM AUDITORY EVOKED POTENTIAL RE-215 SULTING FROM LEAD POISONING. Steven M. Marcus, Janet 
M. Purn, Span. by Franklin C.Behrle,College of Med. 

& Dent. of N.J.- N.J. Med. School.Newark Beth Israel Medical 
Center, Newark, N.J. 

Numerous reports in the literature suggest lead poisoning 
produces significant CNS dysfunction even at levels below enceph
alopathogenic. Previous works suffer from various biasis among 
the many of which is the relatively subjective nature of the 
measured parameters. Many of the reports suggest that defects 
may involve primarily the auditory pathways when effecting learn
ing abilities. We used brainstem auditory evoked potentials to 
determine if lead poisoning can be shown to damaqe auditory or 
CNS functioning. Patients were used as their own controls; they 
were tested prior to and subsequent to chelation therapy. 

pt. pre-Rx ABR(I-V) post-Rx ABR(I-V) 

1. 
2. 
3. 

Pb FEP Pb FEP 

59 
64 
46 

156 
262 
649 

4. 72 
4.32 
4.66 

27 
30 
26 

138 
233 

70 

4.32 
3.92 
4. 30 

Lead poisoning appears to produce an easily measured, rever
sable effect on auditory evoked potential. Defects of this nature 
may be responsible for some of the behavioural and academic prob
lems associated with children who have suffered from lead poison
ing. 

216 
CllMlGES IN CORTISOL-P.ESPOtlSIVEMESS or 

• FETAL. RA£l[l!T l.UIJG TISSUE lJUP.ING GESTA-
TION. Carole R. John Johnston, 

and Jeanne Snyder. (Span. by Rosenfeld) The 
fl. ;rnd Ida 

Green Ctr, for Reprod. [)iol. Sci., and the Dcpts. of 
£liochel'1., Ob-Gyn. and Cell 13iol., Dallas, TX. 

The capacity of lung tissue fror. fetal rabbits of different 
gestational <lSCS to rCSf'Cnd to glUCOCOrtiCOStcroici" WiiS 
investigated. Lung tissue obtnincd from 19, 21, 24, 2(· ,,, ,,: 
29-day gestation<>! age fetal rabbits was rwintaincd for up to 7 
days in organ culture in the absence or presence of cortisol 
(F, 10- 7 M). The rate of (PC) 
was assayed by the incorporation of [ 11) chol inc into PC after 
1, 3, 5 and 7 days of culture. \"ihcn lung tissue fror1 19-day 
fetuses was used, F increased choline' incorpor<ition 3-fold on 
days 5 and 7. No effect of cortisol w;is observed on days 1 
a"c' 3. VihC'n the sume experiment was conducted witL lur.g 
tissue frori 21-c';.y fptuses t1'c stimulatory effect of F was 
observed on d;iy 3 anc' per>iSt<>d 1, days 5 and 7. /\ 
similar effect occurred when lung tissue fror-i 24-d<iy fetusC's 
was utili1ed, but whPn 26-day fetal lung was used the effect 
of r was attenuated. Lung tissue fror1 29-clay fetal rabbits 
was unrcsp0nsive to F. These are suggestive that a 
critical period exists during gestation in which the fetal lune; 
hus thr e<lpilcity to incrciiscd PC in response to 
glucocorticosteroids. These changes in cortisol·-responsivencss 
were not rc11cctcd in changes in the binding capa
city or affinity of glucocorticosteroic' 
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THE EFFECT OF CHRONIC l!YPERINSULINEMIA ON OVINE FETAL 217 GROWTH. J. Ross Milley (Spon. by Paul M. Taylor). 
Univ. of Pittsburp,h School of Med., Magee-Wo"1ens Hosp. 

Department of Pediatrics, Pittsburgh, PA. 
A fourfold increase in cord insulin concentration has been 

associated with fetal macrosomia in the infant of the diabetic 
mother. In this study, a similar degree of hyperinsulinemia has 
heen induced in the ovine fetus to study the possible effects of 
hyperinsulinemirt on fetal growth. Catheters were placed in 4 ewes 
and their nondiscordant twin fetuses at 110-118 days' gestation. 
Insulin was continuously infused for 18+1.8 days intravenously at 
24+16 1iU/kg/hr to one fetus (I) while its twin (C) was simulta
neously infused with saline. During infusion, insulin-infused 
fetal plasma insulin was 222:9 1,U/ml while the control was 62:2 wU/ 
ml (P=O. 037). Serum glucose concentrations were lower in the 
hyperinsulinemic fetuses (C=l. 08+0.15 mM; I=O. 82+0.18 mM; P= 
O. 038). Although pl! was slightly but significantly lower in the 
hyperinsulinemic fetuses (C=7.38+0.02; 1=7.36 +0.01; P=0.014), 
there were no differences in PCOz or hemat'ocrit. Following 
infusion, no differences between the body weights or weights of 
placenta, liver, heart, lung, brain, and kidney of the infused and 
control fetuses were noted. Adrenal weight was significantly 
greater in the insulin-infused fetuses (P=O. 044). There were no 
changes attributable to insulin infusion in the water content of 
the organs tested or in the glycogen content of fetal liver. 
l!yperinsulinemia (to times normal concentrations) when accom
panied by mild hypoglycemia does not result in alterations of 
fetal somatic growth. Higher concentrations of insulin, glucose 
or both rnay be necessary to induce ovine fetal macrosomia. 

ONTOGENY OF OVINE FETAL LIVER AilO KIDNEY PLASMA MEM-218 BRANE INSULIN RECEPTOR-HORMONE INTERACTION. Frank H. 
Morriss, Cherylann Tuer.nan, and Sharon S. Crandell. 

l.iliv. of Tx. Med. Sch. at 1-buston, Dept. of Ped., 1-buston. 
To characterize insulin hormone-receptor interaction in fetal 

liver and kidney plasma membranes during gestation, 22 sheep 
were sacrificed at 94-147 d gestational age (GA). Il25-insulin 
and varying cone. of unlabelled insulin were incubated for 20 hr 
at 4oc with the 40,000xg fraction of plasma membrane 
preparations. Specific binding of insulin, Bsp, to ovine fetal 
liver and kidney membranes increased as gestation approached 
term, at which time it was 2-tix greater to fetal than to the 
respective maternal tissues (22+3 vs. 10.6+1.4% for liver; 20 
vs. 4.9+0.9% for kidney). Increased Bsp was associated with 
late gestational increases in affinity for receptors in both 
fetal liver and kidney and with an earlier increase in insulin 
receptor concentration in fetal kidney. The increase in Bsp to 
male (M) fetal liver membranes was exponential (ln 
Bsp=D.68+0.016 GA); there was no increase in Bsp to female (F) 
liver membranes. These results are consistent with reports of 
progressively decreasing Bsp from fetus to adult in many tissues 
and of increased Bsp to M cf F rbcs and monocytes in adult 
humans, and suggest that the fetal increased Bsp is primarily a 
function of increased affinity. We speculate that increased 
binding of insulin to hepatic and kidney plasma membranes in 
late gestation may contribute to hepatic storage of glycogen, to 
diminution of gluconeogenesis, and to differential growth rates 
between M and F if insulin binding to other tissues is greater 
in M than in F. (Supported by NIH R02 H011337). 

HUMAN ENDORPHrn LEVELS IN THE PERINATAL/NEONATAL 219 PERIOD. Immanuel a /{. Moss, Helen Conner, William 
LIL __ ScarpeTTT.----

Pediatric Pulmonary Division, Albert Einstein College of Medicine, 
Uronx, New York 10461. 

To examine whether endorphins might influence postnatal respi
ratory control, we measured en<lorphin levels in maternal-fetal
neonatal compartments. Venous samples were from control 
adult men and women, 19-37 week pregnant v.omen not in labor and 
pregnant women, who were both at term and in labor. Umbilical 
venous and arterial blood as well as amniotic fluid were collect
ed at delivery. In addition, 43 venous or arterial samples were 
drawn from 18 infants (<:'.03-294 gestational days at birth) from 
'l up to 24 days of age. They had no apnea or other overt respi
ratory control disturbances. Endorphins were measured in unex
tracted samples by radioimmunoassay (Human B-endorphin Kit, New 
England Nuclear Co., Boston, Ma.). Maternal plasma endorphin 
levels were elevated during pregnancy and were highest at labor 
and delivery. Endorpliins were elevated in umbilical and early 
neonatal blood and did not correlate with gestational age at 
birtn. The increased endorphin levels of the infants were sus
tained for tl1e first 4 days of postnatal life, beyond Vlhich they 
decreased to control (adult) levels. Because our previous work 
has demonstrated the suppressor effect of endorphin on respira
tory control in adult and fetal subjects (Moss and Scarpelli, 
J. Appl. Physiol. 47:527, 197:1 and 5D:l011, 1981), we propose 
that the elevated levels of endorphins in the early postnatal 
period may contribute to the subtle immaturity (suppression) of 
respiratory drive tl1at is known to exist during that time. 
Supported by Niii RCDA grant #HL 00688 ( !Rt1) and research grants 
# HL 07060 and if liL 23995. 

SURFACTANT SYNTHESIS IN THE FETAL LUNG: EFFECT 
• 220 OF PROLACTIN AND DEXAMETHASONE ON PHOSPHO-

LIPID SYNTHESIS IN ORGAN CULTURES OF FETAL RAT 
LUNG. Darlene K. Mullon, Yolande F. Smith, Laura L. Richardson, 
Margit Hamosh and Paul Hamosh. Georgetown University Medical 
Center, Washington, D.C. (Spon. byJ.W. Scanlon.) 

Lung explants from 18 day fetal rats were maintained in serum-free 
organ culture for 48h with either 2 µg/ml prolactin (PRL) (NIH or 
Sigma)or 10-6 M Dexamethasone (DEX) or with a combination of DEX 
(first 24 h) followed by PRL (last 24 h). Lung DNA, protein, total 
phospholipid (PL) and dipalmitoyl phosphatidylcholine (DPPC) 
were quantified after 48 hrs of culture. 

CONTROL PRL PRL DEX PRL+DEX PRL+DEX 
(NIH) (Sigma) (NIH) (Sigma) 

PLt 9.98 14.2* 15.60* 11.3 20.0* 20.6* 
DPPCt 2.09 4.67* 5.46* 2.83 8.0* 8.96* 
Protein/DNAtt 8.80 8.71 8.91 8.07 8.70 8.80 
i].lg P /mg protein; it mg/mg; *Significantly different (P < 0. 05) 
from control values. 
The data show that exposure of fetal lung explants to PRL results 
in a sig_r.ificant increase in PL and DPPC levels and higher incorpora
tion of H-choline (+ 34%) and 14c-glycerol (+ 44%), while DNA and 
protein levels are not affected. A synergistic effect of PRL and DEX 
on lung maturation is suggested by a further increase in PL and DPPC 
levels and in the incorporation of labeled precursors (+64 & 76%) in 
the presence of both hormones. (Supported by NIH Grant HD 11353.) 

INFLUENCE OF SEX KARYOTYPE ON THE SEX DIFFERENCE IN 

• 221 FETAL PULMONARY SURFACTANT PRODUCTION. Heber C. 
Nielsen, John S. Torday {Span. by Chester Fink) 
Harvard Medical School, Dept. Ped., Boston, MA. 

The sex difference (female > male)in fetal pulmonary surfactant 
production in the rabbit is related to the hormonal regulation of 
fetal sexual differentiation. Manipulations of fetal sex hormones 
to induce sexual masculinization or feminization also masculinize 
or feminize the pattern of fetal pulmonary surfactant production. 
We tested the hypothesis that the sex difference in fetal pu l mo
nary surfactant production is affected by the genetic determinants 
of sex by studying surfactant production in the chicken embryo. In 
avian species the sex karyotype is reversed from that of mammals 
(avian males are homogametes XX, females are heterogametes XZ). 
Leghorn eggs were incubated and the embryos sacrificed on days 15, 
16,17,18, anG 19 of gestation (term= 21 days). The lungs were re
moved, weighed, and homogenized. Pulmonary surfactant was measured 
as saturated phosphatidylcholine (SPC) and expressed as µg SPC/100 
mg wet lung weight (SPC ratio). On days 17 ,18, and 19 the SPC 
ratio was significantly higher in males than in females (day 17: 
male SPC ratio 76±4; female SPC ratio 55±2; mean ± SE; p<.DOl). 
Injection of estradiol (250µg) into the yolk sac at day 5 of ges
tation resulted in a lowering of the male SPC ratio and the sex 
difference was eliminated. This pattern of sex difference in fetal 
pulmonary surfactant fol lows the pattern of fetal sexual differ
entiation in birds and is reversed from that of mammals. We con
clude that the sex difference in fetal pulmonary surfactant pro
duction is modulated by chromosomal as well as hormonal factors, 
and is linked with the process of fetal sexual differentiation. 

!lffEC'l'S OF CONGENT"l'AL l!YPOTl!YHOIDISM ON 'PHE ONTOGENY • 222 OF MYOCARDIAL a1-A!JREf1ERGIC HECEPTOR(a 1J\R). J\kihiko 
Not:uchi (Span. by Wm. J. Keenan) Dept. Feds, Univ of 

Cincinnati, Coller;e of Med, Cincinnati, Oll. 
a.1-Adrene:cic aGonists increase myocardial inotropic response in
dependently of B-adrenerGic mechanisms and is to primar
ily involve a.1J\R present on sarcolemmal membranes in the heart. 
Effects of conr;enital hypothyroidism on the postnatal development 
of a 1AR and riyocardial r,rowth in the neonatal hearts were exam
ined since thyroid hormone is a potent reculator of both cell 
r:;rowth and adrenergic receptors. cx. 1 radiolicand 3H-prazo
bindinu; to ventricular membranes from control (c) anU PTU treated 
( 17 day of 22 day gestation onwards) ne..-born rats were as follows: 

fmole "1(.'. - i prot fr:iole mg - 1 lltli\ f·: ale per heart 
ld c 45 ± 10 521 73 68 • 11 

PTu 54 2 615 ± 14 s·r • Ii 
15d c 154 7* 1615 ! 51§ 1332 9?6 

PTU 112 6* 712 ±llli § 4 58 ± Ii 56 
28cl c 83 t 6 2335 !210.i 1):'1 ± !96-C 

PTU 76 + 671 ± 96.i 931 ± 16M 
M±:·r:, each ;;roup n=!i, *§6.lt p< O.Ol(t-test) C and PTU compared. 
J\fi'inity (K ) did not chan1:e with a1;e or with PTU tr•'atment and 
was approxigately O. l2nM for all pups. !'TU pups had significantly 
less ventricular protein content (p < 0.001) with noi·mal DNA 
co:lt.2:1t at 15 and 28 days. 'l'hus, the di ffere:-ice of a.1AH between 
C and was rr.ore marked '.<hen expressed per DNJ\ or per heart 
after 15 days. We conclude that a. 1AR and normal hypcrtrophic 
cellular in the heart are dcpen<lent on thyroid hormone 
durinr; the neonatal period. 
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THE EFFECTS OF THYROIDECTOMY AND TRIIODOTHYRONINE (T3) 

• INFUSION ON OVINE FETAL NEUROSYMPATHET!C DEVELOPMENT 
James F. Padbury, Alan H. Klein, Robert E. Lam, Calvin 

J. Hobel, and Delbert A. Fisher. UCLA School of Medicine, Harbor 
UCLA Medical Center, Department of Pediatrics, Torrance, CA 

Thyroid hormones may be important in the development of the 
neurosympathetic system (NSS). To assess the effect of altered 
thyroid status on ovine fetal tlSS, thyroidectomy and insertion of 
a constant infusion pump was performed at 119-121 days gestation 
followed by 8 days of infusion with either T3 (4 animals, Group I 
24 mcg/hr) or vehicle (4 animals, Group II). Fetuses were deliv
ered by cesarian section and tissues were removed and extracted 
in perchloric acid for tissue catecholamine (CAT) levels or homo
genized for beta adrenergic receptors (BAR). CATs were measured 
by radioenzymatic assay and BAR with [ 3H] dihydroalprenolol. 

Adrenal Atria Ventricles Lung Brown Fat 
Gp I II I II I II I II I II 
NE NC NC NC NC NC 
E 184*6 996 NC NC NC NC 
DA NC 4.1* 12.4§ 2.9* 14.4 5.6 14.5* NC 

(Norepinephrine;NE, Epinephrine;E, Dopamine;DA, No Change;NC) 
*p < .05 6µgm mg protein- 1 §n? mg protein- 1 

Lung BAR was 240±10 fmole mg protein- in Group I and 221±19 in 
Group II (p>O.l), Ventricular BAR was 285±26 in Group I vs 355±55 
in Group II (p>0.1). Conclusions: a) Fetal T3 infusion accelerated 
adrenal medulla maturation, e.g. increased adrenal epinephrine 
content; b) T3 decreased tissue concentration of dopamine in the 
heart and lung but did not affect BAR. 

IDENTIFICATION OF PHENYLETHANOLAMINE-N-METHYL TRANS• 224 FERASE (PNMT) IN THE OVINE FETAL LUNG. James F. 
Padbury, Robert E. Lam, Calvin J. Hobel, and Delbert 

A. Fisher. UCLA School of Medicine, Harbor-UCLA Medical Center, 
Department of Pediatrics, Torrance, CA 

Adrenergic mechanisms are important in the synthesis and re
lease of pulmonary surfactant but the nature of these mechanisms 
is unclear. PNMT is the terminal enzyme in epinephrine (E) bio
synthesis; its activity has been considered restricted to adrenal 
medulla. We have identified PNMT activity in the ovine fetal 
lung. A radiometric assay was used and results are expressed as 
pmole product formed mg protein- 1 hr- 1 X 10 3 • Km for purified 
fetal lung PNMT (9.91 X io- 6 M) was similar to adrenal PNMT (4.17 
X 10-•M) as was the order of substrate specificity; phenylethan
olamine > >> phenylethylamine. Similar elution 
profiles were noted during sephadex chromatographic purification 
but not cullulose ion-exchange chromatography. Polyacrylamide 
gel chromatography of the purified lung PNMT showed partial but 
not complete homology with the adrenal enzyme. Pharmacologic 
inhibitors of adrenal PNMT did not inhibit the purified lung en
zyme. Lung PNMT was measured in 5-100 day (d), 4-120 d, and 4-
140 d fetuses and in 7 newborn sheep at 3.6±0.8 d. Activity in
creased from 132±18 at 100 d to 326±26 in NB. The correlation 
with advancing age (r;.570) was significant (p<.05). Conclusions: 
1) PNMT is present in ovine fetal and newborn lung; 2) Chromato
graphic and pharmacologic properties of lung PNMT are different 
from the adrenal enzyme. Speculation: 1) Local production of E 
by lung PNMT may be important in regulation of surfactant metab
olism. 

EFFECT OF BLUE LIGHT ON ANTIBIOTIC SENSITIVITY OF 
KLEBSIELLA & E. coli ORGANISMS: K.V.C. Rao, C. 
Pontiac Gen' 1. Hosp •• Dept. Pediatrics, Pontiac, Mich. 
(Spon. by T.R.C. Sisson) 

The effect of blue light irradiation upon the sensitivity of 3 
organisms to two dose levels of CllLORAMPHENICOL SUCCINATE was 
studied. K. pneumoniae, K. oxytoca, and E. coli, ATCC #25923 
chloramphenicol-sensitive) were put in broth suspensions of sa
line, 20 mg/ml and 40 mg/ml concentrations of chloramphenicol. 
Suspensions of each mixture were plated on 2 sheep blood agar 
plates and incubated for 100 hrs., one in dark, one under blue 
fluorescent light (F20Tl2/BB) at a distance of 182inches. Radi
ant intensity of light (420-470 nm) was 5.6J.Jw/cm • Sensitivi
ties were then determined by the Kirbey-Bauer method. 

E. coli in in chlor.20 20 chlor. 40 chlor.40 
dark lioht in . .1ork in li•ht in dark in li•ht 

IK. oxytoca " " " " " " 

K.oneum. " " " " " " 
There was no change in the sensitivity of the various organ

isms to chloramphenicol at the end of the study period in the 
dark or in fluorescent light. 

It was concluded that under in vitro conditions, light of the 
type used for phototherapy of hyperbilirubinemia does not cause 
antibiotic resistance to develop. 

ONTOGENY OF c-AMP PHOSPHODIESTERASE AND CALMODULIN • 226 ACTIVITY IN DEVELOPING RAT LUNG. Ward Rice, 
Jeffrey Whitsett, University of Cincinnati College 
of Medicine, Department of Pediatrics 

Surfactant release and smooth muscle tone in the lung are 
regulated by increases in intracellular c-AMP and shifts in 
intracellular calcium (Ca). Calmodulin (CDR) is known to regu
late both c-AMP and Ca levels in certain cell types by inter
acting with c-AMP phosphodiesterase (PDE) and by stimulating Ca 
transport. Inhibition of c-AMP-PDE by treatment of the fetus 
with PDE inhibitors increases c-AMP and lung compliance and 
decreases the incidence of RDS in premature neonates. To under
stand the role of c-AMP and CDR in the regulation of pulmonary 
maturation and surfactant release, characteristics of c-AMP-PDE 
and CDR activity were determined in developing rat lung. Cyto
solic PDE activity was 1.28±0.24 nmoles c-AMP hydrolyzed/min/mg 
protein (±SEM, n;5) at 18 days gestation, before surfactant 
production begins. PDE activity decreased to 0.48±0.09 at 20 
days gestation, reached a nadir in the newborn animal of 0.17± 
0.04 and increased to 0.41±0.12 in the adult. At 18 days gesta
tion c-AMP-PDE was inhibited by Ca-CDR, an effect not apparent 
in older animals. While lung PDE changed during development, 
CDR activity remained constant: 293±42 ng of CDR actvity/mg 
protein (±SEM, n;6) at 18 days gestation, 262±35 at 20 days, 
229±36 in the newborn, and 203±28 in the adult. A significant 
(p<0.05} fall in PDE activity is associated with perinatal lung 
maturation. Although total CDR activity did not change with 
age, functional changes in Ca-CDR interactions with c-AMP-PDE 
were demonstrated during perinatal lung maturation. 

THE EFFECI' OF THEOPHYLLINE ON 'IHE HYPOXIC RESPCNSE 227 OF CEREBRAL 1310'.)D FLO.'/ IN THE NEONATAL LAMB. /ldam A. 
RJsenberg, M. D::>uglas Jones, Jr. and Mitchell G. 

Karlowicz, D'!partrrent of Pediatrics, '!he Johns Hopkins Hospital, 
Bal t irrore. 

Adenosine has been demonstrated to be a mediator in the in
crease in cerebral blood flow (CBF) in hypoxic states. 'Iheo
phylline can inhibit the prcxluction of adenosine. studied 
seven unanesthetized lambs aged 3-10 d. to ascertain theophyl
line effect during hypoxia. Catheters >A?re placed under pen
tobarbital anesthesia into the left ventricle, brachiocephalic 
artery, sagittal sinus, atxlominal aorta, and inferior vena cava. 
Animals >A?re studied on the first r-ostoperative day. CBF was 
measured with radioactive microspheres. Cerebral oxygen con
sumption (CMR02) was obtained from the product of CBF and cere
bral arteriovenous difference in 02· Each animal had measure
ments made in rcx:xn air and moderate hypoxia before and after the 
onset of an infusion of theophylline. Animals had theophylline 
levels of 10-20mg/dl. Baseline CBF was depressed by theophyl
line (106.3 ± 5.60 ml·lOOg-l•min-1( ± SEM) to 87 i 5.Slfp<.01)]. 
However, CMR02 was unchan::ied (6.55 ± .63 ml•lOOg- •min- ± SF.M to 
6.10 ± .48). The hypoxic resr-onse was not altered by theophyl
line (CBF ; 920/caoz + 39; r = .95 (control) and CBF = 980/caOz 
+ 22; r ; .95 (theophylline) (p>.05). 'Ihus, theophylline de
presses baseline CBF, but does not alter the resr-onse to hy
r-oxia. '!he imr-ortance of adenosine as a mediator for the in
crease in CBF with hypoxia cannot be determined from these data. 
(NIH Grant llD-13830) 

OXYHEMOGLCXJIN DISSOCIATION AND CEREBRAL Oz DELIVERY • 228 IN FETAL SHEEP. /ldam A. Rosenberg, M. D::>uglas Jones, 
Jr., Richard J. Traysbnan, Raymond c. Koehler. D?

partments of Pediatrics, and Anesthesiology and Critical Care 
Medicine, The Johns Hopkins Hospital, Baltimore. 

Exchange transfusion with adult blood produces an acute right
ward shift in the oxyhenlCXJlobin dissociation curve in the fetus. 
he studied six fetal sheep at 125-130 days of gestation. cath
eters >A?re placed under halothane anesthesia, and the animals 
studied on the third post-operative day. Baseline measurements 
of respiratory gases, cerebral blood flow (CBF) and cardiac out
put (microsphere technique), cerebral 02 delivery (CBF x carotid 
arterial 02 content), cerebral 02 const.nnption (CMROz) and the 
cerebral fractional Oz extraction (carotid-sagittal sinus 
arteriovenous 02 content difference " carotid 02 content) 
were made. Exchange transfusion with adult blood was performed 
and the measurements repeated. In four animals the P50 changed 
from 16. 7 ± • 78 ( ± SEM)lllTl!lg to 35.4 ± 2.2nulllg. In animals 
intermediate P50 values (23 and 27rmlllg) ..:!re chosen to investi
gate non-specific effects of exchange; none ..:!re found. 
The P50 shift had no effect on CMROz (3.86 ± 0.28 ml/lOOg/min), 
but produced a significant (P<.02) fall in 02 delivery (ml/lOOg 
/min; y = -0.31P50 + 19.43; r; -0.77) and a consequent rise 
(P<.01) in cerebral fractional 02 extraction (y ; 0.01P5o + 
0.08; r = 0.96). A rise in cardiac output was not significant. 
Fetuses have higher cerebral 02 delivery than adults (Science-in 
press); sare of this difference may be due to a difference in 
P50· (NIH Grants llD 13830, llL 10342). 
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PHYLOGENIC COMPARISON OF PRIMATE SUPEROXIDE DISMUTASE 

• I (SW). Louise jl_. William J:!.. Baricos, Emmanuel 
Shapira. Tulane Univ. Sch. of Med. ;;"''"'"'·'] Geneti.cc 

Center. Depts. of Biocnem., Path. and Peds .. New Orleans. 
Cytosolic SOD preparations were compared by their electrophor

etic mobility and inununological reactivity. The following pri
mate species were compared: chimpanzee (Pan), baboon (Papio), 
Rh<·sus (Macaca), African green monkey (C'ercopi thecus), Patas mon
key (Cercopithecus), owl monkey (Aotus), squirrel monkey (Saimiri) 
and spider monkey (Ateles). Human SOD was purified and monosp0ci
:;·) (! :·.!.ntiserum was rai scd in rabbi ts. Using double gel diffusion, 
an antieenic identity was revealed between human, chimpanzee and 
spider monkey SOD preparations. M:F·ked antieenic dissimilarities 
were detected between human SOD and the other primate SOD prepar
ations. The degree of structural divergence between the differ
ent species was determined by comparing the ratio of the anti
genically cross-reacting material (as determined by sinele radial 
immunodiffusion) to the enzymatic SOD activity. This index of 
divergence was shown to be: human 1.00,chimpanzee 1.80,owl monkey 
2.32,African green monkey 2.60,Patas monkey 2.72, squirrel monkey 
2. 72, spider monkey 2. 72. h"boon 3. 36 and Rhesus 3. 36. The net 
electrical charge; of the ·rnrious SOD preparations were compared 
by isoelectric focusing and immunoelectrophoresis. The SOD pre
parations from the chimpanzee and the spider monkey were very 
similar to human SOD, whereas the other old world and new world 
monkeys showed dissimilarities. However, in general, the migra
tion patterns of the new world monkeys were more similar to hum
an SOD than were the old world monkeys. The findings suggest that 
: . rando111, not di recti0nal, evolutionri.rJ pattern of SOD occurred. 

0 
NERVE GROWTH FACTOR (NGF) TISSUE CONCENTRATIONS AS A • 23 MARKER OF THYROID HORMONE EFFECT ON SUBMAXILLARY 
GLAND (SMG). Susan M. Scott, Paula Chou, Steven B. 

Hoath, Jayaraman Lakshmanan, Delbert A. Fisher. UCLA School of 
Medicine, Harbor-UCLA Medical Center, Department of Pediatrics, 
Torrance, CA 

Studies in our laboratory using the Swiss-Webster (SW) mouse 
have shown 1) the SMG NGF tissue concentrations have a logarith
mic increase between 17-18 days of postnatal life, and 2) that 
this increase can be accelerated by injections of thyroxine for 
the first twelve days of postnatal life. These results verify a 
responsivity of NGF tissue concentrations to exogenous thyroid 
hormones but do not demonstrate dependency. Thus using a newly 
developed genetically conditioned congenitally hypothyroid mouse 
model (hyt/hyt), we are examining the use of NGF as a marker of 
thyroid hormone effect and the interrelationship of NGF and thy
roid hormones on normal development. In preliminary studies, ex
amination of both euthyroid (E) and hypothyroid (H) pups at 21 
days of postnatal life reveals low tissue concentrations of NGF in 
the SMG (<.081 ng/mg tissue) relative to mean values (10 ng/mg) in 
SW mice. At 30 days H mice had low SMG NGF values (<.081 ng/mg) 
relative to E (l.89tl.59 ng/mg) or SW (200±20 ng/mg) values. The 
early biological effect of thyroid hormones on SMG was reflected 
in a decrease in the SMG/body weight ratio in H (.64±X10- 2 ) rel
ative to E (.87!Xlo- 2 ) mice. Conclusions: 1) The increase in SMG 
NGF tissue concentrations in SW is delayed in (E) controls of the 
hyt/hyt mutant; 2) This species difference is further obtunded in 
association with decreased SMG mass in the hyt/hyt mouse; 3) SMG 
NGF serves as a marker for hypothyroidism in this species. 

CHARACTERIZATION OF NEWBORN (NB) INTESTINAL GOBLET • 231 CELL MUC!N (GCM) BY 1251-LECTINS: A POSSIBLE CLUE TO 
INADEQUACY OF MUCOSAL BARRIER IN NEONATES. Mitchell 

Paiy;, and W. Har
vard Medical School, Massachusetts General Hospital, Dept. of 
Pediatrics, Boston, MA. 02114 

GCM acts as a protective barrier for the gastrointestinal 
tract_ Many of the pl•ysiologic properties attributed to GCM are 
due to the complex carbohydrate coat. Recently, lectin studies 
have shown maturational differences in the rat intestinc1l cell 
surface components. To further investigate these differences 
small intestine GCM was isolated from NB (<24 hrs) and adult (Ad) 
rats using reported techniques. GCM purity was documented by car
bohydrate and amino acid analysis. In SDS-agarose-acrylamide 
slab gel electrophoresis both mucins appear as a single broad 
band with the NB GCM moving ahead of the Ad GCM. After electro
phoresis, lectin binding to GCM was done by incubating 125I-lec

with the gel. Gel slices were counted for radioactivity 
and the degree of each lectin bound was calculated hy integration 
of the total cpm bound to tl1e gels. In comparing the lectin bind
ing to Ad and NB GCM (5µg of protein/gel), 3 different patterns 
were observed: 1) Dolichos biflorus bound only to Ad GCM and not 
to NB GCM, 2) Wheat germ agglutinin bound 6 times more avidly to 
NB GCM and 3) Ulex europeus I and Lotus tetragonolobus had the 
same degree of binding to both ml1 .. .. These preliminary t·esl1lts 
suggest that the carbohydrate coat may be different in Ad and NB 
GCM, due to either incomplete glycosylation or a different glyco
sylation pathway in the NB. These alterations may affect adequate 
protection of the mucosa! barrier in the developing intestine. 

EFFECTS OF BETA ADRENERGIC BLd'Cl<AUE ON RESPONSE TO • 232 ACUTE HYPOXEMIA IN NEWBORN LAMBS. D. Sidi, J. Kuipers, 
D. Teitel, A. Rudolph, M. Heymann, CVRI, UCSF, Dept. 

Ped .• San Francisco, CA 94143 
We have shown that acute hypoxemia causes an increase in heart 

rate(HR) and cardiac output(CO), a fall in Oz consumption(VOz), 
and decreased subendocardial perfusion suggestive of left ventri
cular(LV) ischemia. To assess the role of beta adrenergic stimu
lation in these responses, we studied the effects of propranolol 
(P)(lmg/kg) during acute stable hypoxemia in the chronically-in
strumented lamb (l-14 days of age). 

Acute hypoxemia alone caused the expected responses as tabulated 
below. LV work, calculated from the product of HR and peak aortic 
systolic preJsure (rate-pressure product), and LV-V02 increased 
markedly, in association with a decrease in subendocardial:sttepi
cardial flow ratio to 1.03:1 (radionuclide-labelled microsphere 
method). With propranolol, there was an abolition of the tachy
cardia and a fall in CO, with a subsequent further fall in sys
temic 02 transport(SOT). However, LV-V02 and LV work decreased 
markedly and LV endo-epi flow ratio returned to normoxic values 
(l.Z6:1). Acidbase status remained normal and mixed venous Oz 
saturation increased. Percentage changes during hypoxemia from 
normoxic values were (m±SD): 

V02 
HYPOXEMIA -15±9 
HYPOXEMIA + P -28±9 

HR 
43±19 
-6±13 

co 
10±8 

-15±9 

SOT 
-39±7 
-5Z±6 

LV WORK LV-V02 
+41 +38 
-15 -21 

These studies indicate that beta adrenergic stimulation during 
hypoxemia increases CO and SOT, thus facilitating 02 delivery to 
tissues. However, this benefit is outweighed by the deleterious 
effects on body V02 and the increa.s.e .. in LV work .and 02 .consumption 

GLUCOCORTICOID-INDUCED MATURATION OF DUODENAL EPI-233 THELIUM IN VITRO: ROLE OF THE MESENCHYME. Barry T. 
Smith, Howard M. Zinrnan, Harvard Medical School, 

Department of Pediatrics, Boston, MA 

Glucocorticoids induce biochemical (alkaline phosphatase, alk 
pase) and morphological differentiation of the developing duo
denum in vivo. In organ culture systems, such induction has been 
difficult to detect. We have observed that growth of trypsin
dispersed chick embryonic (17d) duodenal cells for 4 days in the 
presence of 10% fetal bovine serum (FBS) followed by one day in 
6\ chicken serum:4\ FBS results in a confluent bilayer, with 
epithelial cells overlying fibroblasts. Incubation of such cul
tures with 10- 6 M cortisol (F) increased alk pase activity 
(47.18+4.07 vs 38.22±5.87 U/mmol DNA; t=2.81, p<.02). Alone, 
triiodothyronine (T3) had no effect, but in the presence of F, 
T3 (10- 8 M)marginally further enhanced alk pase (54.75±11.46; 
f=3.827' p=.06). 

Induction seen in this epithelial-fibroblast bilayer system 
is in contrast to many organ culture systems, where marked dis
ruption of the villus mesenchymal core is observed. It suggests 
that, as in another foregut derivative, the lung (Science 204: 
1094, 1979), glucocorticoid effect on duodenal epithelium may 
be mediated by mesenchyme. 

Recent development of techniques to isolate the uppermost, 
epithelial layer of these cultures with collagenase and to 
culture each layer separately will allow us to test this 
hypothesis directly. 

Supported by NIH grant #HD 14514. 

'iOMATOMEDIN C AND COMPENSATORY ORGAN GROWTH: POSSIBLE 23-'I PARACRINE MECHANISM. I. Sosenko, A. Stiles, A. Boyer, 
A.J.D'Ercole, B. Smith. Dept. of Pediatrics, Harvard 

Medical School and U. of North Carolina, Boston, MA and Chapel 
Hill, NC. 

Pneumonectomy and nephrectomy result in organ specific compen
satory growth of the contralateral organ. Somatomedins may play 
a role in this.phenomenon (Am. Rev. Resp. Dis. 121,701,1980). To 
explore whether serum Somatomedin C (Sm-C) levels are related to 
organ growth, left nephrectomy or sham chest 
surgeries were performed on 11, 11, and 10 rats respectively. 
Serum was collected on post-op days 3 and 5 and at sacrifice on 
day 7 and Sm-C levels were determined by radioimmunoassay. 

GROUP (x±S.E.) DAY 3 (units/ml) DAY 5 OAY 7 
PneumonPctomy 1. f-5±0. 26 1.40±0.14 1.61±0.19 
Sham 2.12±0.15 l.BE'>±0.23 1.39±0.lE'> 
Nephrectomy 1. 31±0. 13 1.25±0.12 1. 34±0. 15 

Sm-C appeared to fall in all groups durinq first 5 post
op days, presumably due to the stress of surgery. From days 5 
to 7, sham rats continued to show a fall in Srn-C levels; Sm-C 
levels were risinq significantly (p<0.05) in both pneumonectorny 
and nephrectomy rats (paired t-tPst). At no time did pneumonPct
orny or nephrectomy rats have serum Sm-C levelg significantly 
elevated over shum rats. These findinqs sugqest that serum Sm-C 
does not reflect ongoing organ qrowth and that any influence on 
compensatory organ qrowth exerted by Sm-C probably occurs via a 
paracrine (i.e. local secretion, diffusion and action) rather 
than an endocrine mechanism. 
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SIMULTANEOUSLY MEASURED LACTATE UTILIZATION • 235 RATE (LUR) AND LACTATE UMBILICAL UPTAKE (LUU) IN 
THE FETAL LAMB. John W. Sparks, William W. Hay, Jr., 

Giacomo Meschia, and Frederick C. Battaglia, University of Colorado 
School of Medicine, Division of Perinatal Medicine, Departments of 
Pediatrics, Ob-Gyn and Physiology, Denver. 

Lactate oxygen quotients have suggested the nutritional importance of 
lactate in the unstressed fetal lamb. The present study compared the net 
fetal LUU with the simultaneously measured fetal LUR. We studied 
fourteen late gestation sheep with catheters maintained chronically in the 
maternal artery and uterine vein, and the fetal artery and umbilical vein. 
Uterine and umbilical blood flows were measured using antipyrine, and net 
uterine and umbilical lactate uptakes were calculated by the Fick 
principle. Placental lactate production averaged 11.8 ! 0.7 mg/min (mean 
+ SEM). Placental lactate distributed preferentially towards the fetus, 
with the net fetal LUU averaging 1.95 ! 0.16 mg/kg/min. Using primed, 
continuous infusion of l4C-(U)-Lactate in 6 animals, simultaneously 
measured fetal lactate turnover averaged 6.5 ! 0.8 mg/kg/min. 
Correcting lactate turnover for non-metabolic umbilical diffusional tracer 
loss, the fetal LUR averaged 5.9 ! 0.7 mg/kg/min. Fetal lactate 
production rate (LPR), calculated as the difference between LUU and 
LUR, averaged 4.5 ! 0.7 mg/kg/min. Infusion of 3H-glucose into the fetus 
demonstrated that approximately 3 mg/kg/min of the fetal LPR was 
derived ultimately from glucose and 1.5 mg/kg/min from non-glucose 
precursors. We conclude that under unstressed conditions, I) lactate is 
quantitatively a major exogenous nutrient for the fetal lamb, and 2) fetal 
lactate utilization is the result of a large exogenous lactate umbilical 
uptake from the placenta plus an even larger endogenous fetal lactate 
production. 

IMPAIRED FATTY ACID OXIDATION IN THE NEWBORN 236 GUINEA PIG - IN VIVO STUDIES. Alan R. Spitzer, Charles 
A. Stanley, Joseph M. Egler, Lester Baker. Univ. of Pa. Sch. 

of Med., and Dept. of Peds., Children's Hospital of Philadelphia, 
Philadelphia, PA. 

Previous studies have suggested that newborn infants are unable to 
oxidize free fatty acids for hepatic ketogenesis during the first 8 hours 
after birth. In vitro studies in newborn guinea pig have shown a similar 
delay in development of hepatic fatty acid oxidation postnatally. To 
assess the onset of total body fatty acid oxidation, the utilization of 
labelled palmitate was measured in vivo in groups of newborn guinea pig 
pups and compared to fed and fasted adult animals. (l_l4c) palmitate 
was injected intracardiac. The time course of label excretion as I 4co2 
was followed for 2 hours. Results are expressed as percent dose 
recovered (M ! SEM): 

Age of Animal 60 minutes 120 minutes 
1-4 hr (n=5l 7.1!1.4* 13.7 ! 1.6* 
16-24 hr (n=6) 23.5 ! 4.5 36.0 ! 3.8 
24-72 hr (n=5) 20.7 ! 4.4 33.8 ! 4.6 
Adult fed (n=7l 8.6 ! 1.4 18.1 ! 2.8 
Adult-fasted (n=5) 27.9 ! 2.7 39.3 ! 2.9 
*p < .001 - compared to 16-24 and 24-72 hour old animals. 

Conclusion: The in vivo oxidation of plasma fatty acids in the newborn 
guinea pig is significantly reduced during the first 4 hrs of life, with rate 
approximating that of fed adult guinea pigs. After 16 hrs of age, there is 
an increase in rate to levels similar to that of fasted adult animals. 
These in vivo results are consistent with our previous in vitro studies 
suggesting that ability to utilize free fatty acids is not developed in the 
guinea pig until several hours after birth. 

HYPOTHYROIDISM (HYPO) AND GLUCOCORTICOIDS (GC) • 237 MODULATE THE DEVELOPMENT OF HEPATIC INSULIN RECEPTORS. 
Bruce Sterman, Supriya Ganguli & Mark Sperling. Univ. 

of Cincinnati, Child. Hosp. Med. Ctr. Dept. of Pcds., Cincinnati. 
Since insulin mediates many fetal growth processes which may 

also be affected by HYPO and GC, we invectigated the characteric
tics of the insulin receptor (IR) of liver plasma membranes (LPM) 
during maturation and the effect of HYPO and GC 
rabbits. In control fetuses (n=6), specific binding of !

insulin per 50 11g of LPM protein increased progressively from d22 
to a peak of 27 + 4% at birth (3ld). Administration of propyl
thiour.:icil (PTU) -plus thyroxine (Tll) to maternal drinking water 
from d23 onwards induced fetal but not maternal HYPO (fetal free 
T4 undetectable; maternal free T4 normal) since PTU but not 
crosses the placenta. Normal fetal IR number of 7 + 0. 9 x 10 
M/L was reduced by SO't (p<0.01). was for the 
first 6d of life, specific binding of I-insulin was 30\ less 
than control (p<O .02) and the normal pattern of changes in po::;t
natal IR was prevented. Restoration of euthyroidism by supple
mental T4 to neonatal HYPO rabbits restored insulin binding and 
IR patterns to normal. Betamcthasone, O .17 mg IM to mothers late 
in gestation markedly suppressed maternal and fetal corticoster

levels by 80 to 90%; fetal IR on d28 was only 50% of control 
(p<O .01). Receptor number but not cJffinity was altered by HYPO 
or GC. Conclusions: Fetal HYPO or GC exposure impairs normal 
development of hepatic insulin receptors. Changes induced by 
HYPO are reversible when cuthyroidism is restored post-natally. 
Impairment of insulin receptor development may in part explain 
the mechanism by which HYPO and GC influence growth. 

lhstomorphometry of the human placenta in class B 238 diabetes mellitusa Fran<s·ois Teasdale. Pediatric 
Research Center, HOpital Ste-Justine,Montreal,Canada. 

The purpose of this study was to evaluate with quantitative 
analyses the morphological changes in the functional structure of 
the placenta in diabetes mellitus class B, and to determine their 
possible impact on placental function and fC'tal growth. Ten 
placentas of diabetic mothers, divided in two groups based on the 
growth characteristics and neonatal outcome of the inf ants at 
birth were compared to a group of placentas collected from normal 
pregnant women. It has shown that the placentas of the appropria
te for gestational age infants were morphologically very siffiilar 
to the controls, except for a well-developed villous capillarity 
(11.13 ± 0.84 vs 7.66 ± 0.81 m2; p < 0.02). ln contrast, the 
placentas of the large for gestational age infants (LGA) were 
shown to differ from the controls by having heavier placentas 
(627 ± 31 vs 462 ± 30g; p < 0.01), due mainly to a significant 
accumulation of non-parenchymal tissue (363 ± 9 vs 256 .± 2lg; 
p < 0.005). Consequently, the surface areas of exchange between 
mother and fetus in terms of capillary (9.94 ± 1.01 vs 7.66 ± 
0.81 m2; p =NS) and villous (11.18 .± 1.36 vs 9.21 ± 0.79 m2; 
p = NS) surface areas were only moderately enlarged in these 
placentas, due to a relatively lower number of villi filled with 
connective tissue (145 ± 15 vs 84 ± 5g; p < 0.01). On a func
tional basis, despite these morphological differences, these 
findings suggest that placental function is probably not adver
sely affected in class B diabetics. However, the placental 
changes described in the placentas of the LGA infants inay repre
sent a less successful adaptation to the maternal disease, which 
may worsen in the more severe forms of diabetes during pregnancy. 

STREPTOZOTOCIN-INDUCED MATERNAL DIABETES AND ITS • 239 EFFECTS ON FETAL RAT LUNG INSULIN RECEPTCR BINDING. 
R.E. Ulane, R. Steinherz, J.E. Graeber, M. Cornblath, 

NICHD, NIH, Bethesda, MD 20205. (SPON: Joseph D. Schulman). 
Maternal diabetes induces fetal hyperglycemia and 

hyperinsulinemia and it has been proposed that either or both of 
these conditions may produce the reduced synthesis of dipalmitoyl
phosphatidylcholine (DPCl and phosphatidylglycerol (PGl observed 
in the fetal lung of diabetic rat pregnancies. We produced 
maternal diabetes in Sprague Dawley rats at 9 days gestation after 
a sing I e I . P. injection ( 60 mg/kg) of streptozoc in. (Materna I 
serum g I ucose: 521 ± 35 I SD I mg/d I, diabetic vs. 92 ± 2 mg/d I, 
control; maternal serum insulin: 0.3 ± 0.1 ng/ml diabetic vs. 1.2 
± 0.1 ng/ml control, n > 12). Pregnancies were al lowed to 
progress to 21 days gestational age when fetuses were removed by 
Caesarian delivery. Fetal serum glucose levels were 375 ± 31 
mg/di in streptozotocin-treated animals (FS) compared to 39 ± 2 
mg/di in control pregnancies (FC). However, insulin 
concentrations in both groups of fetuses were 
(2.5 ± .2 ng/ml in FS vs. 2.7 ± .3 ng/ml in FC>. 2 I-insulin 
binding to lung membrane preparations of FS was significantly 
reduced (220 ± 50 frroles insulin bound/mg DNA) when compared to FC 
(580 ± 80 fmoles insulin bound/mg DNA). The data do not support 
the hypothesis that hyperinsulinemia causes reduced synthesis of 
DPC and PG. On the contrary, the down-regulation of insulin 
receptor binding in the face of normal circulating insulin levels 
is noteworthy and suggests an impairment of insulin effects on 
fetal lungs in diabetic rat pregnancies. 

CHRONIC HYPERGLYCEMIA REDUCES SURFACE ACTIVE MATERIAL • 2"{) FLUX IN TRACHEAL FLUID OF FETAL LAMBS. David 
Warburton, (Span. by Alan B. Lewis). University of 

Southern California School of Medicine, Childrens Hospital of 
Los Angeles, Department of Pediatrics, Neonatal-Respiratory 
Disease Division, Los Angeles. 

Chronic hyperglycemia was induced by continuous intravenous 
infusion of glucose {14±2 mg/Kg/min, M±SE) into 4 chronically 
catheterised fetal lambs from which tracheal fluid was collected 
from 112 through 133, 135, 143 and 145 days gestation respective
ly. Serum glucose levels (32±2 mg/dl) and serum insulin levels 
(48±12 µU/ml) in these fetuses were higher than serum glucose 
levels (18±2 mg/dl, p <0.001) and serum insulin levels (12!3 
µU/ml, p < 0.001) in 4 chronically catheterised control fetuses 
of the same gestational age. Glucose infusion to the fetuses did 
not alter the maternal serum glucose (60±3 mg/dl) or serum 
insulin levels (35±4 µU/ml). Surface active material (SAM) 
measured on a surface balance, began to appear in tracheal fluid 
of control fetuses at 120 days and was present in all 4 controls 
at 12g days ge>stdtion. SAM did not appear at all in tracheal 
fluid of 3 glucose treated fetuses and appeared in the fourth 
fetus at 142 days ge>station. 5AM flux was significantly reduced 
in the tracheal fluid of the glucose treated fetuses (M < 1 11g/Kg 
/Hr) in comparison with the control fetuses (60'7 µg/Kg/Hr, 
p < 0.001). I conclude that chronic hyperglycemia reduces SAM 
flux in tracheal fluid of fetal lambs. A similar mechanism may 
operate in utero to cause respiratory distress in infants of 
diabetic mothers whose glucose homeostasis is poorly controlled. 
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PCG'INATAL Puu.mARY S'IUDIES 00 THE PREMA'IURE RABBIT 241 EXPa3ED IN lJI'ffi) 'IO BETJ\ME'llfl\SOOE. Jill A. Ward , 
Allen Erenberg, ane lbbert J. lbberts. Depts. Perli

atrics airl Phannacology, College of Merlicine, University of ICMa, 
Iowa City, IA 52242. 

Pregnant ral:tiits were dosed with betamethasone (B} or saline 
(S} I.M., on days 26 and 27 of gestation. Pups were delivererl 
on day 29 via C-section airl killerl prior to breathing, or allCMed 
to live 6, 24, or 48 oours. B-treated pups exhibited reducerl 
body weights, dry lung weights, airl lung protein. Maxim.lm lung 
volume/gm dry lung weight was not altered with B treatment. 
Pressures at 30%, 80%, airl 30% rraximum lung volume on inflation 
(i} and deflation (d}, derived fran air pressure/volume (P/V} 
=ves shewed lCMer P3 .at 6 hours, airl higher P30dat 0 hours in 
the B pups. No other p% measurancnt was affectea-!5y B treatment. 
lavage ptvspholipid (PL) phosphorus was greater in B pups at 6, 
24, 4e hours with a 57% increase in PL/body weight by 48 hours, 
Re.iative percent lavage PL carponents were altered with B at t:une 
0, but only phosphatidylglycerol ranainerl lCMer than with S 
treatment after the onset of breathing. Light and electron micro
scopic evaluation of lungs indicated B-associated increase in 
nunber airl size of lamellar bodies in Type II alveolar cells at6 
hours, which was less evident by 24 hours. This study shCMS that 
;> treatment increases alveolar surfactant PL levels which are 
maintained through 48 hours of life in the pranature ral:tiit. 'It.is 
increase in PL correlaterl with rrorphologic changes in Type II 
cells, but was not associated with corresponding alterations in 
P/V curves. These observations would support the conclusion 
that factors in addition to B-inducerl elevaterl PL levels are 
irrportant in determining P/V relationships. Supporterl by NIH 
Predoctoral traineeship #GM07069. 

THE EFFECT OF EARLY MECONIUM EVACUATION ON TOTAL SE-242 RUM BILIRUBIN LEVELS. Leonard E. Weisman, Marilyn T. 
Digirol, Carolyn Hudgins and Gerald B. Merenstein 

(Span. by Donald G. Corby), Department of Pediatrics, Fitzsimons 
Army Medical Center, Aurora, Colorado. 

Delayed passage of meconium is associated with hyperbilirubi
nemia. To determine if early evacuation of meconium was effec
tive in reducing peak serum bilirubin, 70 term healthy neonates 
were randomly assigned to 4 groups. Group I suppositories, 
breast fed. Group II breast fed. Group III suppositories, bot
tle fed. Group IV bottle fed. Suppositories were given at 1 hr. 
and then every 4 hrs. until transition stool. Bilirubin was de
termined every 12 hrs. IDM's, neonates with positive Coombs or 
polycythemia were excluded. 
GROUP n PEAK BILI (mg/dl) lST MEC (hrs.) lST TRANS (hrs.) 
I 20 9.4 NS 4 ( 01) 2208.4 ( .03) 
II 20 7.8 8 · 
I I I 15 6. 8 NS 3. 2 NS 15. 7 ( . 05 ) 
IV 15 6.7 4.7 23.7 

Time to first feed, gestational age and class, birth weight, 
sex, race, neonatal weight loss at 3 days, method of delivery, 
maternal oxytocin, analgesia and anesthesia, history of "pill" 
contraception, parity, and ethnic background were not different 
between groups. No mothers received phenobarbital or steroids. 

Conclusion: Suppositories resulted in early evacuation of me
conium in both breast and bottle fed neonates. No significant 
effect was noted in peak bilirubin levels in the first 5 days of 
life. Routine use of suppositories to decrease peak serum bili
rubin cannot be recommended for term healthy neonates. 

DEVELOPMENT OF c-AMP DEPENDENT PROTEIN KINASE{S) IN THE 243 RAT LUNG. Jeffrey A. Whitsett, Susan Matz, Charlotte 
Beckerman, Children's Hospital, Cincinnati 

Catecholamines regulate smooth muscle tone and surfactant release by 
the stimulation of c-AMP synthesis in pulmonary cells. The effects of 
c-AMP on the cell are thought to be mediated by protein kinases {PK) 
activated when c-AMP binds to its regulatory subunit releasing the 
catalytic subunit. The catalytic subunit phosphorylates regulatory 
proteins within the cell altering their function. The present study 
describes the ontogenic changes of c-AMP-protein kinase activity, c-AMP 
binding proteins, and phosphoprotein substrates in the rat lung fran 
day 17 of gestation to adulthood. c-AMP dependent protein kinase was 
demonstrated at all ages studied. Phosphorylation activity was present 
in both cytoso l and merrbrane of the lung and was enhanced by c-AMP, 
c-GMP and Ca. c-AMP protein kinase activity in the presence of histone 
was 5.5±.87 nmole·mg-1 on day 18 of gestation and decreased post
natally to 2.75±.57 nmoles·mg-1, p<.01 in the adult. Phosphatase 
activity did not with age. The regulatory subunit of c-AMP-PK 
was identified with [ H] c-AMP which bound to a single class of sites 
in lung cytosol, Ko 3.3±0.3rM. [3H] c-AMP binding capacity was also 
highest in the prenatal period, postnatal ly fran 4.6±1.2 on 
day 18 of gestation to 2.62±.4 pmoles mg- in the adult, p<0.01. 
Marked developmental changes in the phosphoprotei n substrates of c-AMP
PK were also identified by audoradiography after polyacrylamide gel 
electrophoresis. The high c-AMP-protein kinase activity observed 
during late gestation is associated with increased lung a-adrenergic 
receptor density and the activity of other aspects of the c-AMP depen
dent response system. These regulate surfactant release, glycogen 
mobolization and smooth muscle relaxation in the lung. 

THE EFFECT OF HYPOTHERMIA ON HEART RATE AND 244 DORSAL AORTIC BLOOD FLOW IN THE CHICK EMBRYO 
J.R. Wispe, N. HuandE.B. Clark, Division of Pediatric 

Cardiology, Department of Pediatrics and the Cardiovascular Center, 
University of Iowa Hospitals and Clinics, Iowa City, Iowa 

The developing chick embryo is poikilothermic and exposed to vary
ing environmental temperatures during incubation. We studied the 
cardiovascular effects of hypothermia 
on Stage 18, 21 and 24 embryos. Mean 
dorsal aortic blood velocity was mea- '\.," di 
sured using a 20 MHz pulsed-doppler ''·<:1'/_.-;:;-:· 
flow meter. Blood flow was calculated. '·,t-.·.-;:· 
Heart rate and embryo temperature ::-: l'· 
were measured. We applied 0.5 ml, •00 •• ... •··• 

341•c 311'C 34z•c 

,_ T 

20°c Ringer's lactate to reduce envi
ronmental temperature and then re
warmed the embryo to baseline. 38°C 
Ringer's lactate was applied to control 
embryos which were similarly studied. 
We observed no change in heart rate, 
dorsal aortic blood flow or diameter 
among control embryos. Heart rate 
and dorsal aortic flow are directly re
lated to temperature in experimental 
embryos. Stroke volume remains con
stant. These data indicate temperature 
effects pacemaker rate but not myocar
dial function. This is a protective 
cardiovascular mechanism. 
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COLLOID OSMOTIC PRESSURE: VARIATIONS JN NORMAL PREG-
NANCY AND PREGNANCY WITH DIABETES MELLITUS AND TOXEMIA 
Paul Y.K. Wu, Vikram Udani, Linda Chan, Franklin C. 

Miller and Carol C. Henneman. Univ. of So. Calif. Sch. of Med., 
Dept. of Peds., Family and Preventive Med., Obstet & Gynec., L.A. 

Pregnancy is associated with changes in both the volume and 
composition of fluid in body water compartments. In order to 
study the forces which regulate fluid flux, colloid osmotic 
pressure (COP), hematocrit (HCT), serum total solids (STS), mean 
blood pressure (MBP) and MBP-COP gradient (M-C) were measured in 
184 women with normal uncomplicated pregnancy. COP fell gradually 
during the first and second trimesters, and reached its nadir at 
30-34 weeks, thereafter it rose. These changes were 
p <.0001. The relationship of COP and gestational age (GA) was 
best described by the quadratic equation. The pattern of chanqes 
of HCT and STS during pregnancy were similar to COP. MBP 
and M-C were linearly correlated to GA. COP correlated directly 
with STS (r=0.71). Stepwise multiple regression analysis of COP 
on GA, STS, HCT, MBP and M-C showed that STS was the most signi
ficant variable, with GA, M-C and MBP followed in order. With 
the exclusion of HCT, the variables explained 100% of the varia
tions of COP in normal pregnancy. In 90 pregnant women with dia
betes mellitus, the COP and STS were lower, and M-C was higher 
than in women with normal pregnancy. COP in 9 women with toxemia 
of pregnancy was lower than both the above groups. The increase 
in M-C with advancing GA would promote fluid flux from the intra 
to extra vascular space in normal pregnancy and this process is 
further aggravated in pregnancy with diabetes mellitus and 
toxemia. 

EFFECT OF INDUCED HYPOVOLEMIA (HV) ON SUPERIOR MESEl'l-24() TERIC ARTERY BLOOD FLOW (MBF) RESPONSE TO IN 
PIGLETS. A.C. Yao, P.M. Gootman, N. Gootman, P.E. 

Pierce, and S.M. DiRusso, Downstate Med. Ctr., SUNY, Depts. of 
Pediatrics & Physiology, Brooklyn, New York 

The effect of HV on the MBF response to feeding was examined 
in term <2 Jay old (n=7) and 2-4 weeks old (n=lO) piglets. Pha
sic blood flow was measured using the experimental preparation 
previously described*. Temperature, EKG, and aortic pressure (AP) 
were monitored. Mesenteric vascular resistance (MVR) was calcu
lated from mean AP and MBF. HV was induced by 15% reduction in 
estimated blood volume by blood withdrawal .,;a jugular and/or 
femoral catheter. MBF in the younger group showed a significant 
increase from control value 15-45 minutes after feeding (23.6 ml/ 
kg of sow's milk or commercial formula) which was not sustained 
through the 2 hour measurement period. MVR showed no significant 
change. In contrast, the older group, fed 26.5 ml/kg, showed a 
significant decrease in MVR. These findings differed from 
responses of normovolemic pigs of comparable ages where feeding 
under controlled conditions in the younger group showed a signifi
cant increase in MBF usually accompanied by a decrease in MVR, 
while the older group showed a significant postprandial MBF in
crease with an insignificant decrease in MVR. These results sug
gest an immaturity of the cardiovascular regulatory system in the 
younger pi9s with induced HV and feeding. 

*1981 Ciba Foundation Symposium 83,Dev. Autonomic MS p. 70-93 
Supported by NIH HL20864 
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1'IDffillAL DAILY ENF:FGY EXPENDITU1*: IN PREJVIA'J'Ul<E IWAN'l'S 247 <1500GM.S. T.F. Yeh, S.T. Leu, S. Voora, JV!. Admani, 
JI!. Tan, R.S-:-PildeS. Cook Cmmtv Hosp. Dept. of Ped. 

Univ. of Ill., Chicap:o, Ill. 
Dailv enerp;v eiroenditure is difficult to estirrate in infants 

during onp:oinp: nursery care unless continuous 02 consUJTll'ltion (V02) 
and C02 production (VC02) can be measured. In this studv, V02 
and VC02 were measured continuously for 24 hrs. usinp: indirect 
calorimetrv. The dailv enerp:y exnenditure was derived from 
daily V02 and vco2; both were calculated from the area under the 
02 and C02 concentration-t:trne curve of the expired mixed r:ases. 
The accuracy of the method was tested in vitro bv burninp: 100% 
ethvl alcohol and the averap:e error between measured and the 
theoretical values for 'V02 was 4. 9% and for VC02 was 4. 7%. Ten 
stucl.ies ,wepe on 8 hel'\lthv premature infants 
BW 1189+231J>mS, 31,2+2.lwks, postn. are 8,4+4.2 davs) who were 
nursed tinder1 1) neutral thermal emironments 2) heat shield: 3) 
continu011s NG drip feedinp: (70-llOcal/kr/dav) :4) orone oosition, 
5] 1!11nimal handlinp: includinp: no medical care procedures. 

V02 VC02 V02 VC02 R. Q. Enercy Expen. 
(L/24hrs) (ml/kr/min) (Kcal/kr/24 

hrs) 
8.B+3.6 7.6+3.l 5.2+1,l 4,6+0.9 0.8R+0.06 41.4+6.l 

Range 4.1=14.5 3.5=13.6 3.5=6.B 3.5;6,4 o.s3;1.o 29.2::-50.7 
There were minimal fluctuations in V02 and VC02 throughout the 24 
hr period in each infant. Thls study provides data of daily 
energy expenditure in tinv premature infants under ideal condi
tions available in the nursery. 

DEVELOPMENT AL PHARMACOLOGY 
THE IATROGENIC INTRAVENOUS INJECTION OF ISOPROPYL 248 ALCOHOL (IPAL): TOXICITY AND MANAGEMENT. David H. 
Adamkin, Renita Price, Roger J. Shott, (Sponsored by 

Billy F. Andrews), University of Louisville, School of Medicine, 
University Hospital, Department of Pediatrics, Louisville, 
Kentucky. 

This case describes the clinical events that occurred after 
3-5ml of IPAL (mistaken for saline) were injected IV during a 
venous cut down procedure. We review the acute toxicities and 
suggest a management plan. 

An llOOgm, 30wk black female convalescent from HMD received the 
IPAL on eighth day of life. Within minutes she manifested acute 
hypoventilation, hypotension and bradycardia. She was areflexic 
and nonresponsive. Cardiopulmonary resuscitation including 
atropine and adrenalin and placement on assisted ventilation while 
vasopressors and alkallnization were begun. A double volume 
exchange transfusion (DVET) for removal of IPAL was done after the 
initial level exceeded the toxic range levels of 50-100. The 
following table summarized the levels and lab values: 

Time after injection IPAL level E!!. 
45 min --17_5__ 6.93 
4hrs (immediately post DVET) 115 6.89 
5hrs 83 7.15 
7hrs none detectable 7.46 

HC0
3 

4 
12 
17 
16 

23 
68 
52 
23 

Hemorrhagic pulmonary edema was also noted. Despite this, 
within 24hrs this neonate was apparently well and at age four 
months is thriving and has a normal Denver Developmental Screening 
Test. 

Acute supportive care including ventilation, alkalinization and 
vasopressors and exchange transfusion utilizing !PAL is 
recommended. 

EFF'ff:I' OF CAFFEINE(C) 00 VACM, REFLEXES AND BRF.l\THING • 249 PA'ITERN IN INFANI'ILE APNEA. J.V. Aranda, J. Davis, '!'.· 
Trippenbach. Depts Pediatr, Physiol, Pharrracol, M::Gill 

University- 1-bntreal Children's Hospital, 1-bntreal,Quebec, Canada 
To detennine rtEchanism(s) underlying the efficacy of c in ap

nea, we further evaluated the effect of C on breathing pattern 
and the Hering-Breuer inspiratory inhibitory reflex in 12 infants 
(ages 12d - 6 mo, gest age 30-41 wks, bt wgt 1.04 - 4.8 kg) with 
apneic spells consistent with near-miss crib death. VentilatLon 
(VE) was rrEasured using a face mask attached to a pnellllOtachorreter 
to rrEasure fla.v and integrated to give tidal vol
l.llTE (VT) before and after C (10 mg/kg IV). Airway pressure was al
so rrEasured in 8 infants with a strain gauge pressure transducer 
during airway occlusions at end-expiration (FRC) before and after 
the drug. Inspiratory and expiratory tines during non-occluded 
breathing (T1c , TEc ) and during occluded breathing (Tro , 'IE°) 
were obtained directly from these recordings. Results sha.o.r that 
VE significantly increased with C (from 350.3.>42.7 to 444.2± 39.3 
rnI/kg/rnin p<O. 005) . Relationship of and T1 before C (r = O. 04, 
p = NS) was considerably inproved after C (r = 0.51, p = 0.08) in
dicating that instantaneous VE was held more constant after C. T£ 
correlated with T1 before C (r = 0.58, p<0.05) and after C (r = 
0.54). 'Ihe ratio of Tr0/Trc was increased before c (x •SE = 1.21! 
.08) and in 4/8 babies, but the increase was slightly greater af-· 
ter C (1.37±.14) and in 6/8 babies. In contrast TEo/TEc was 
slightly prolonged only before C (1.25±.17) and in 6/8 infants and 
was close to unity (1.01±.12) after C. Data suggest that C pro
duced greater vagal contribution to inspiratory inhibition and in
crease in irritant receptor and/or chest wall reflexes. 

250 
DEVELOPMENTAL CHANGE:.S IN svsnrnc VASCULAR RESISTANCE 

• (SVR) COMPARED WITH PROSTAGl.ANDJNS (PG} AND ANGIO
TENSION II(AII) CONCENTRATIONS IN ARTERIAL PLASt1A OF 

CONSCIOUS DOGS. Billy S. Arant, Jr. and William H. Stephenson. 
Southwestern Med. Sch., Dept. of Pediatrics, Dallas, TX. 

Mean arterial pressure(MAP) in the neonate is low compared to 
the adult when circulating All is elevated. Moreover, lndometha
cin therapy in the human neonate is complicated by hyrertension. 
To examine possible relationships between circulating PG, All ar.d 
cardiovascular function during development, 20 puppies and 3 adult 
dogs had measurements of cardiac output(CO)(CG dye), MAP and heart 
rate(HR); stroke volume(SV) and SVR were calculated. Plasma PG 
and Al I were measured by RIA. Results are presented in the Table 
as mean±SEM for each age group. 
Age, days(n) 1(4) 14(3} 30(4) 60(9) Adult(3} 
MAP, mmHg 49±0.6 55±6 76±4 100±3 115±5 
CO, ml/min/kg 451±78 333•39 320•31 317±16 171!21 
HR, per min 207±6 164±4 156±9 159±3 136±22 
SV, ml/kg 2.2±0.4 2.0;0.2 2.1±0.3 2.0±0.1 1.3±0.2 
SVR, units 0.1200.02 0.17±0.04 0.23±0.02 0.33±0.02 0.70±0.1 
All, pg/ml 373±94 201±50 16!8 15±5 14±5 
6kPGF1 , pg/ml 620•59 254±42 206±11 175•34 140±8 
PGE 2 , 417±38 195,49 91±14 78!31 62;25 
The relatively high CO and low SVR in the neonate suggest an 
important role for prostacyclin in cardiovascular function during 

since cnorigc::: in uf lllt.:Lc...i.:llite 
6kPGF 1 in the arterial plasma were related directly to CO 

p<0.01) and inversely to SVR (r=-0.60, p<0.01). 
(Supported by NIH R01-HD14706) 

DEPRESSION OF MYOCARDIAL CONTRACTILITY(MC) BY IRON(Fe) 251. _M.Artman, R.D.OJson, R.C.Boerth, R.J. Soucek, Jr.;Van
derbilt University, Dept. of Pediatrics, Nashville,TN 

The current concept of shock produced by acute Fe poisoning 
proposes an Fe-induced venous dilation with decreased ventricular 
filling and a decline in cardiac output. However, Fe may also be 
cardiotoxic. Thus, we examined the effects of Fe on MC in isolated 
rabbit papillary muscles(PM; n=ll)and left atrial strips(LA; n=8). 
The table below shows values (X + SEM)for peak developed tension 
(DT;grams), maximum rate of tension developmcnt(dT/dt;grams/sec) 
and time to peak tension(msec) at various concentrations of Fe. 

DT 
PM 
LA 

Concentration of Iron (µg/ml) 
0 

1.14+.16 
0.9CJ±.06 

10 30 100 
1.02+0.15* 0.95+.14* 0.86+0.12* 
0.18+0.01* 0.68±.07* o.53±0.06* 

PM 8.4 +0.9 7.7 + 0.9* 7.2 +0.8* 6.5 +0.7* 
dT/dt LA 21+2 18+2* 15+1* 12+1* 

Time to PM 197±8 186+8 188+8 194±9 
Peak Tension LA 71+3 71+3 69±2 7o+2 

(*=different from control (Oµg/ml) at p < 0.01) 
Resting tension and the duration of contraction were not affected 
by Fe. However, Fe produced a dose-related depression of MC as 
evidenced by decreased OT and dT/dt. This effect was not rever
sible by washing the Fe from the bath. The direct depressant ef
fect of Fe on MC may significantly contribute to the genesis of 
shock in acute Fe poisoning. Our findings suggest that further 
studies may be indicated to evaluate the of inotropic agents 
in severe Fe poisoning. 

PHARMACOKINETICS OF CHLORAMPHENICOL IN CYSTIC FIBROSIS • PATIENTS. W. Banner, K. McCoy, S. Seidner, L. Tau
ssig, T. Davis. Univ. of Az, Departments of Pcdiat·
rics and Pharmacology, Tucson (Spon. by J. Corrigan) 

Chloramphenicol (C) is widely used in treatment of pulmonary 
infections in cystic fibrosis (CF). Since C is administered as a 
prodrug, chloramphenicol succinate (CS), lack of specific assay 
techniques and inadequate modeling have made characterization of 
C kinetics difficult. We studied 5 CF patients given a single in
travenous dose of CS. By characterizing concentration-time data 
for C and CS along with urinary excretion of CS, sufficient data 
were obtained to allow modeling of the kinetics of both C and CS. 
The data for both C and CS were fitted simultaneously using SPSS 
non-linear regression. The model best describing these processes 
utilized 2 compartments for both C and CS, with CS as input 
function to C. Utilizing this model the following data were cal
culated. x ± SEM 

For C For CS 
a .226 .o4 2.45 .64 
Vd-S .415 .18 .10 .03 
Vss .28 .20 .038 .02 
Clearance 72.9 28.9 193.8 88 
Cl (renal) 44.87 18.2 
Cl (non renal) 148.88 79.5 
Average% renally excreted as CS 24.4 ± 11%. Based on variability 
of clearances, it appears that even with adequate modeling and de
tailed kinetic analysis, pharmacokinetics of C in CF patients show 
wide variation and will require individual therapeutic drug mon
itoring to provide safe and efficacious therapy. 



DEVELOPMENT AL PHARMACOLOGY l2IA 

EXCRETION OF DIETARY CAFFEINE (C) IN HUMAN MILK (M) 
AND SALIVA (S). Cheston M. Berlin, Jr., H. Mark 
Denson, Catherine H. Daniel and Ward (Spon 

by M. Jeffrey Mai sels). Penn State Univ Coll of Med, M. S. 
Hershey Med Ctr, Dept of Peds, Hershey, PA. 

Although C is in many dietary products, the dose of C avail
able to a nursing infant from these sources has not been studied 
in detail. Simultaneous Mand S samples were obtained from 10 
lactating women (ages 25-32) nursing 2 wks-9 mos. After each 
woman drank her usual a.m. coffee or tea over 10-15 mins., 
samples of S and M were obtained at 0.25, 0.5, 0. 75, 1, 2, 3, 5, 
8 and 12 hrs. Urine was collected from infants 2-6 hrs after 
maternal C ingestion. Samples were assayed for C by HPLC using 
B-OH ethyltheophylline as internal standard with a lower limit 
of detection of 0.1 1•g/ml. Two subjects ingestfog 35 and 86 "g 
showed no C in either Mor S. In 8 subjects C appeared by 0.5 
hr in both Mand S and peaked,,, 1 hr. In 7 of 8 patients after 
2 hrs M levels of C were greater than S levels. In 4 of 8 
patients M levels were always greater than S levels. Two 
subjects with significant chronic intake of Chad the two 
longest for both Mand S. Elimination phase (linear) 
ranged from 1.5-9.9 (x=4.0!3.0, mean±SD) hrs for Mand 1.3-5.7 
(x=2.32±1.54) hrs for S. Assuming each infant would ingest 90 
ml M every 3 hrs for 24 hrs after maternal ingestion of C, the 
amount C available for infant absorptic,n ranged from 0.09-1.6 
mg or 0.06-1.0 % of maternal dose. C was not detected in any 
infant urine samples. The maternal ingestion of 85-336 mg 
dietary C in the form of a single cup of tea or coffee does not 
appear to present significant doses of C to the nursing infant. 
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PI,\ERACJLLIN IN CYSTIC FIBROSIS 
(Cl-). loseph ;,, Michael D. Reed, 
Carnlyn Meyers and Jeffrey!.. Blumer (Spon. by W.T. 

Speck). Case Western Reserve University School of Medicine, 
Rainbow Babies and Childrens Hospital, Department of Pediatrics 
and Pharmacy Services, Cleveland, Ohio. 

The first dose and steady-state pharmacokinetics 0f PIP were 
evaluated in 13 patients with CF aged 10 to 28 years. Subjects 
received a 75 mg/kg IV infusion over 30 min. every 4 hours for a 
total of 9 to 50 days. Serum samples obtained at 0, 0.25, 0.50, 
0.75, 1, 2, 3 and 4 hours during the first and a later dosing 
interval were analyzed using a specific HPLC technique. Serum 
concentration data was fit to a one-compartment pharmacokinetic 
model (r=0.99). The analysis revealed: hr; v0=20.9 
±8.4 L/l.73m2; ClToT=341.9±180.5 ml/min/l.73m2 and Cpmax (30 min) 
=168.4±69.4 ug/ml. No significant difference was observed in 
pharmacokinetic parameters between first dose and steady-state. 
Compared to non-CF patients, our subjects had a significantly 
shorter t\; (p<0.001) and a more rapid ClToT(P<0,05). Under pre
sent dosing recommendations, serum PIP concentrations exceed the 
MIC90 for Pseudomonas for only 50% of a dosing interval. Mureover 
using an IV infusion = 25% of a total dose is eliminated during 
drug infusion. Based upon predicted steady-state serum concenl-
rations, CF patients wil1 require 2.3 times the to attain 
a Css equivalent to that for non-CF patients. In addition, a 
rapid infusion may be required in order to avoid significant 
excretion during drug administration. 

EFFECTS OF CYTOSOLIC FACTORS ON MATURATION OF HEPATIC 
METABOLISM IN THE RABBIT. Rama Bhat, Michael A. 

Evans, Dharmapuri Vidyasagar. Dept. 's of Pediatrics 
and Pharmacology, University of Illinois Hospital, Chicago. 

Previous studies from this laboratory have indicated the existence 
of endogenous cytosolic factors in the neonatal rabbit liver which in
hibit the oxidative metabolism of indomethacin. These studies were 
designed to further examine the kinetics and specificity of the 
cytosolic factors on hepatic drug metabolism. Hepatic tissue from 10 
day postnatal rabbits and 3 month adult-male rabbits were used in the 
study. Initial studies demonstrated that hepatic cytosol from infant 
but not from adult rabbits significantly inhibited in vitrometabol ism 
of 1 mM biphenyl by adult hepatic microsomes. Addition of an NADPH 
generating system to the incubation medium containing cytosol had no 
significant effect on rates of drug metabolism. Based on cytosolic 
protein concentration, a final concentration of 6mg/ml of hepatic 
cytosolic protein from infant rabbits in the microsomes from adult 
rabbit significantly reduced the hydroxylation of biphenyl of 2-0H 
and 4-00 biphenyl by 50% and 24% respectively. Asimilar percent in
hibition was observed wJ.th hepatic microsomes from infant rabhits. 
Kinetic studies demonstrated that the inhibition of 4-0H biphenyl was 
conpetitive and Ki was calculated at 5.3 mg/ml. No effect on 

biphenyl hydroxylation was observed with cytosol from 
adult rabbit liver. Microsomal glucuronication of p-nitrophenol 
was also significantly inhibited by addition of hepatic cytosol 
but no significant difference was observed between the values ob
tained with the hepatic cytosol from infant or adult rabbit• It is 
concluded that maturation of oxidative metabolism in the rabbit 
is limited in part by cytosolic factors which are specific and 
competitive for microsomal mixed function oxidase activity. 

THE EFFECT OF THEOPHYLLINE ON URINARY EXCRETION OF 
BIOGENIC AMINE METABOLITES IN PRETERM INFANTS WITH 
APNEA by Abdul M. Bhat, John W. Scanlon, Bennett 

Lavenstein, L. Chuang, Farouk Karoum; Georgetown University Hos
pital, Department of Pediatrics, Washington, D.C. 20007. 

12 hour urinary excretion of various biogenic amine metabo-
1 ites (VMA, HVA and MHPG} were studied in 14 AGA preterm infants 
with apnea of prematurity, treated with theophylline. Their 
birth weight and gestational age was 0.95 + 0.21 kg and 27.g + 
2.2 weeks (Mean + SD) respectively. 10 infants had urine 
lection before and after theophylline therapy but only 6 had 
paired samples. The mean serum theophylline level was 9.2 pgm/ml_ 
The urinary concentration of VMA, HVA and MHPG expressed as 
µgm/kg body weight (SW) and pgm/mg of creatinine (C) are shown in 
the table (Mean± SE). 

Metabolites Before Theophylline After P Values 
. µgm/kg SW 35.9 + 6.51 59.01 + 2.79 NS 
VMA µgm/mg C 10.7 ± 2.40 12.24 .i 2.70 NS 

µgm/kg SW 54.5 + 6.64 86.03 + 13.10 0.05 
HVA µgm/mg C 16.5 ±: 2.97 16.02 + 2.32 NS 

µgm/kg SW 117.7 + 25.58 183.85 + 49.55 NS 
MHPGpgm/mg C 33.12± 6.95 34.16 + 8.04 NS 
Although mean levels of various amines are higher after theophyl
line therapy, the difference is not statistically significant, 
except for HVA when expressed as µgm/kg SW, which is higher after 
theophylline therapy. We conclude that theophylline does not 
relieve apnea by increasing catecholamine output as measured by 
various catecholamine metabolites. 

REGULATORY GENE PRODUCT OF THE Ah LOCUS: 
• 257 DEMONSTRATION OF THE CYTOSOLIC RECEPTOR IN 

HUMAN PLACENTA. Sanford W. Bigelow, Raul A. 
Lazarte, Howard J. Eisen, and Daniel w. Nebert, NICHD, 
NIH, Bethesda, MD 20205 

The Ah locus regulates the induction of numerous 
drug-metabolizing enzyme activities by polycyclic aro
matic compounds such as 2,3,7,8-tetrachlorodibenzo-..e..
dioxin (TCDD). The major Ah regulatory gene product 
is a cytosolic receptor to--;-hich TCDD binds avidly 
(apparent Kd-0.5 nM). TCDD-binding moieties were ex
amined in the placentas of several dozen patients who 
are cigarette smokers, passive smokers (i.e. who live 
with a smoker yet themselves do not smoke)-;- and non
smokers. Three TCDD-binding peaks--similar to those 
reported with the use of gel permeation chromatography 
of mouse liver cytosol [Hannah et al., J. Biol. Chem. 
256:4584-4590 (1981)]--were foulid'Tn human placenta: 
peak I, a large aggregate eluted in the void volume; 
peak II, an asymmetric protein (Mr-245,000) with high 
afflnlty for TCDD and saturability at TCDD concentra
tions greater than 10 nM; and peak III, a globular 
protein (Mr-40,000) not saturable with TCDD. Differ
ences in Ah receptor levels (peak II) exist among the 
human popll'Tati1>1t; i;lte ce1:eptor concentrations are 
quite similar to those found in liver supernatant frac
tions among various inbred strains of Ah-responsive 
mice and rats. These data lend furthersupport to the 
hypothesis that system is present in the human. 

• NEXJNATAL ADAPI'ATIOO IN NEX:.NATES BORN 'IO BETA BU:X:KER 258 TREii.TED HYPERTENSIVE MJTHERS. M. J. Boutroy, P. Vert 
G. Bianchetti, P.L. M::>rselli.(Spon. by J.V. Aranda). 

Centre de Recherche en Biologie et du Developperrent 
Humaine, Univ. de Nancy, and LERS Synthelabo, Paris, France. 

Twenty-nine hypertensive rrothers were given Acebutolol (A), a 
cardio selective beta blocker, 200 to 800 mg/d. A and its main 
active rretabolite, N-acetyl acebutolol (N-AA) plasma concentra
tions were rreasured by HPIC. Clinical status, physiologic and 
biochemical data were collected in the 31 neonates ( 19 term, 
12 preterm, 4 twins) for at. least 72 hours. At birth, plasma A 
and N-AA concentration were fotmd in the sarre range, in cord and 
in maternal vein plasma. In all neonates, but one, early or late 
hypertension was observed. A close correlation was fo\IDd between 
blood pressure values and A (r = 4.63, p<0.01) on the first day. 
Continuous physiologic recording showed deceleration of basal 
heart rate below 120 bpn in 12 cases. In these infants, rrean A 
plasma concentrations were 2-fold higher than in 19 wit.'1-
out bradycardia. One infant died from cardiogenic shock on day 3. 
Six newborns suffered from transient tachypnea associated with 
x-ray pattern of wet lungs a11d had rrean (±SE) A plasma concen
tration higher than without respiratory (260 
124 vs 87 ± 23 ng/ml, p<0.05) similar to the effect observed in 
newborn lambs treated with propranolol*. These data indicate an 
effective and hazardous beta blockade in infants born to ,; treated 
hypertensive !!Others. 
*Walters, R.V., Olver, R.E. : Pediatl: Res 12:239-242, (1978). 
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PIACENJ'AL OF ACEBlJIOIDL, A CARDIO SELECTIVE 259 BETA BLCCKER. M.J. Boutroy, P. Vert, G. Bianchetti, 
P.L. f.brselli, (Spon. by J.V. Aranda), Centre de 

Recherche en Biologie et r.Edicine du Developperrent Humaine, 
Univ. de Nancy, and LERS Synthelal::o, Paris, France. 

'!l-.e placental transfer of acebutolol (A) and its main active 
rretal::olite N-acetyl acebutolol (N-AA) was studied in 14 hyper
tensive rrothers receiving a daily dose of 200 to 800 ITl'I of A 
chronically and in their 14 newborns. 'Ihe delay between last 
dosing and birth varied from 5.0 to 26.5 hours. A and N-AA 
plasma concentrations ¥.ere rreasured in rrothers' veins, umbilical 
vein and umbilical artery by HPLC. N-AA concentrations ¥.ere 
always higher than those of A, both in rrothers and in newborns. 
In one case, A was not detected (below 9 ng/ml) but N-AA was 
present. r-Ean (±SE) plasll'd. concentrations were: 

ACEBU'IDIDL (ng/ml) N-AAA (ng/ml) 
Micernal vein (n = 13) 157.2 34.6 526.7 ± 97.8 
Umbilical vein (n = 15) 93.0 ± 18.8 344.5 ± 92.6 
Urrbilical artery (n - 11) 78.6 ± 10.3 361.0 ±114.9 
Ratios betwe<>n umbilical/maternal vein concentrations ranged from 
0.1 to 1.1 (x ±SE= 0.7 ± 0.3 for A) and 0.1to1.4 (0.6 ± 0.3 
for N-AA) . Ratios between umbilical artery and vein concentra
tion ranged from 0.3 to 4.3 (0.8 ± 0.3)for A, 0.4 to 2.0 (0.7 
0.1) for N-M. Data shaw a substantial placental transfer of 
A and N-AA and suggest a drug uptake by the fetus which might be 
both of physiological irrp::>rtance. 

FOLLOW UP OF INFANTS <1500 GRAMS BIRTHWEIGHT WITH 
2()() ANTENATAL ISOXSUPRINE (ISX) EXPOSURE. Jane E Brazy 

Carol Echennan, and Steven J Gross (Spon by Samuel 
Katz), Duke Univ Med Ctr, Dept of Ped & Duke Univ, Dept of Psycho-
1 ogy, Durham, NC 

Follow up at 24 months corrected age was perfonned on 20 pre
tenn infants with ISX exposure within 24 hours of delivery, 20 
gestational age and weight-matched controls, and 20 term infants 
matched for social and environmental factors, to ascertain pos
sible sequellae to maternal beta-mimetic tocolytic therapy. ISX 
exposed infants were subdivided into high and low drug groups 
according to their cord drug concentration and drug-free interval 
before delivery. All groups had similar mean maternal age, pari
ty, education, and racial distribution. Groups were assessed for 
growth, physical and neurologic abnormalities and development by 
the Bayley Mental and Motor Scales of Infant Development. Growth 
failure, microcephaly, and major neurologic abnonnalities were 
seen only in preterm infants and did not differ between preterm 
groups. 

HIGH ISX 
(n=l2) 

MENTAL INDEX (MDI) x(SD) 79(16) 
PSYCHOMOTOR INDEX (PD!) )(SD) 91.5(11) 

LOW ISX PRETERM TERM 
(n=8) CONTROL 

85.5(9) 85.6(17) 91.1(14) 
99(7) 96.9(21) 109.8(14) 

Pretenn infants born after tocolytic failure but with low cord 
1eve1 s have outcomes comparab 1 e to preterm infants without to co ly
ti c exposure. Further studies are needed to assess the possible 
risk of high drug levels at the time of birth to future development. 

EFFECT OF 2 TREATMENT ON MANAGEMENT OF THE 2()1 NEONATAL NARCOTIC WITHDRAWAL SYNDROME. Imelda Carin, 
Leonard Glass, Aruna Parekh, Nathan Solomon, Joseph 

Steigman, Depts. of Pediatrics and Radiology, Downstate Medical 
Center, Brooklyn, NY. 

31 neonates exposed to methadone in-utero requiring treatment 
for withdrawal symptoms were randomly assigned to a paregoric 
(PG) or phenobarbital (P) treatment group. Maternal drug intake, 
birth weights, gestational ages and time of institution of ther
apy were similar in both groups. The followinq results (median 
values) were obtained on days 4, 7 and 14: · 

H 
Da 7 
PG 7.41 7. l 
p 7.39 7.39 

T4 dl Syst 
7 14 Da 

PG 13.0 9.1 3 0 000 00 000 
p 12.9 9.7 350 000 75,000 
Rates weight qain were similar for groups. PG infants 
required treatment for a median duration of 22 days, as compared 
to 17 days for P patients (p<0.01). Infants in the former group 
became increasingly tolerant to therapy, and required progress
ively higher doses of PG to control symptoms. These data sug
gest that P may be more efficacious than PG in treatment of the 
neonatal narcotic withdrawal syndrome. 

Supported by New York State Health Research Council. 

BILIRUBIN DISPLACEMENT FROM ALBUMIN BY BETA-LACTAM 2()2 ANTIBIOTICS. William J. Cashore, Masahisa Funato, 
Georges Peter, and William Oh. Brown University, 

Women and Infants Hospital, Dept. of Ped., Providence, RI. 
Moxalactam (MOX) and Cefoperazone (CEF) are currently under 

evaluation for future clinical use. Since both drugs are bound 
to serum albumin (ALB) , concerns have been raised over the poten
tial of these drugs to displace bilirubin (BR) from albumin 
binding sites. Using horseradish peroxidase oxidation (specimen 
dilution 1:40) and estimation of reserve albumin (RI\) by dialysis 
of 14c-monoacetyl diamino diphenyl sulfone (MADDS) in undiluted 
samples, we found that both MOX and CEF displaced BR in vitro 
from its primary site on ALB; estimated Ko for MOX and CEF were 

and 9Xl0·1M-l, respectively, at the primary BR site. 
In vitro, 0.25 mmol MOX (141 J•g/ml) decreased RA by 12% and 0.25 
mmol CEF (167 µg/ml) decreased RA by 24%, To test 
for in vivo displacing effects of CEF on reserve albumin, we gave 
50 mg/kg of CEF intravenously to 5 newborns and measured RA by 
the MADDS technique at 30 rain. following administration of CEF. 
The data are shown below: 

DRUG LEVEL, i'g/ml RA, µmol/l %6RA p 
Pre Post Pre Post 

144±16* 67±10 47±8 -29.8±8 p<0.01 
*Mean'S.D. **paired t-test 
These data indicate that both MOX and CEF are potential BR dis
placers, and that further evaluation of this potential side effect 
is required prior to their clinical use in jaundiced newborns. 

CEFOPERAZONE (C) PHARMACOKINETICS IN BACTERIAL MEN
\J INGITIS. Stephen A. Chartrand, Melvin I. Marks, 

Ji11111ie T. Johnston, Donald Frederick, James Dice. 
Univ. Oklahoma Health Sci. Center, Dept. Pediatrics, OKC, OK. 

C is a third generation cephalosporin with excellent in vitro 
activity against H. influenzae (HIB), S. pneumoniae 
meningitidis (M).- We administered C to 12 children receiving
standard therapy for bacterial meningitis (10 HIB mean C MIC = 
.014 ug/ml; 2 Sp mean C MIC= .15 ug/ml). C was infused over 20 
minutes on days 2 and 10 of illness. Two patients were studied 
after single doses; the remainder received 3 doses at 6 or 8 hour 
intervals. Serum was obtained at peak (end of infusion) and 
trough and at 15,30,60,90,120,180,240,300 and 480 minutes after 
infusion. Spinal fluid was obtained 1.5-2.0 hrs after the infu
sion. C concentrations were detennined by HPLC and bioactivity 
confinned by CSF killing assay. Phannacokinetic data was anal
yzed by a NONLIN computer program. 

Serum est T v Inhibitory 
Dose mg/kg r max ug/ml i,a dArea Quotient 

UQ/ml 2 10 2 10 2 10 2 10 
50 q 6 hr 232 5.2 2.0 3.0 2.3 .453 .408 1:643 1:175 

100 q 6 hr 431 6.9 2.5 2.4 1. 1 .433 .203 1 :28 1 :28 
100 q 8 hr 482 10.5 5.5 2.5 2.2 .326 .289 1 :858 1 :454 
100 sinqle 455 4.7 - 2.7 - .447 - 1:756 -

The best fit a two compartment model although 
some patients exhibited one compartment characteristics. No ad
verse effects were seen. These data suggest that C may be effec
tive in treating bacterial meningitis and should be further eval
uated. 

"T'S AND BLUE!i'': EFFECTS ON T:lE NEONATE. Ira 
Chasnoff, William Burns, Roger Hatcher (Sp;_;-;;-:-
by c. Hunt). Northwestern University Medical School, 

Northwestern Memorial Hospital, Dept. of Pediatrics, Chicago. 
There is currently little information concerning the use 

of pentazocine during pregnancy and its effect on the neonate. 
Three groups of women enrolled in a comprehensive perinatal 
addiction program were studied: Group A (N=27) were drug-free 
controls, Group B (N=38) were low-dose methadone-maintained 
women, and Group C (N=lO) were women addicted to pentazocine and 
pyribenzamine ("T's and Blue's") throughout pregnancy. No differ
ences were seen in maternal age, gravidity, obstetrical compli
cations, gestational age or neonatal Apgar scores. Significant 
differences were observed in the following physical parameters: 

Birth weight (gm) 
Birth length (cm) 
Birth HC (cm) 

A B C 
3492 2836 27ss 

Sl 48 47 
34.6 32.6 33 

An evaluation of neonatal status using the Brazelton Neonatal 
Behavioral Assessment Scale revealed that infants of mothers 
who used "T's and Blue's 11 were more irritable, less consolable 
and showed reduced orientation and motor maturity than control 
infants and greater impairment than the methadone-addicted 
infants in all these parameters. These data suggest that 
infants delivered to 11T's and Blue's" addicted women are at 
as great a risk for neonatal difficulties as methadone-addicted 
newborns. Placing the pregnant pentazocine addict on low-dose 
methadone maintenance may improve the prognosis of the newborn. 
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POLYDRUG- AND METHADONE-ADDICTED NEWBORNS: A 265 CONTINUUM OF U!PAIRMENT. Ira Chasnoff, Roger 
Hatcher, William Burns (Spon. by c. Hunt). 

Northwestern University Medical School, Northwestern Memorial 
Hospital, Department of Pediatrics, Chicago. 

Two groups of infants born to drug-addicted mothers were 
evaluated in a prospective controlled study and compared to a 
third control group of normals. Group I inf ants (N=39) were 
delivered to mothers on well-controlled low-dose methadone 
maintenance, Group II infants (N=l9) were delivered to polydrug
(nonnarcotic) abusing mothers and Group III infants (N=27) were 
delivered to control mothers who had no history or evidence of 
drug abuse. All three groups were similar in maternal age, 
gravidity and socioeconomic class and neonatal gestational age 
and Apgar scores. Significant differences in mean weight, 
length and head circumference at birth are detailed in the 
table. Neonatal behavior was evaluated using the Brazelton 

GROUP I (Methadone) II (Polydrug) III (Control) 
Wt (gm) 2815 3172 3492 
Lt (cm) 47.9 49.6 51.1 
HC (cm) 32.5 33.8 34.6 

Neonatal Assessment Scale. Group I infants showed more depres
sion of interactive behaviors and state controls than Group II 
infants, who in turn were more depressed than Group III infants. 
The effects of nonnarcotic drugs on intrauterine growth and 
neonatal behavior appear to place the polydrug-addicted newborn 
in a gray zone between normal and opiate-addicted newborns. 

AMPHETAMINE ABUSE DURING PREGNANCY. Ira J. Chasnoff 266 and Sidney H. Schnoll (Spon. by Carl E. Hunt). 
Northwestern University Medical School, Northwestern 

Memorial Hospital, Depts. of Pediatrics and Psychiatry, Chicago. 
There is limited information in the medical literature 

regarding the management of the pregnant woman addicted to 
amphetamines and her neonate. A 23-year-old, G1Po woman who 
abused 800 mg of amphetamines per day throughout her pregnancy 
was admitted to the Chemical Dependence treatment unit of 
Northwestern Memorial Hospital at 7 months gestation. She was 
withdrawn by reducing the dose of amphetamines by 3% of her 
total initial dose per day. Ultrasound examinations of the 
fetus were performed weekly to evaluate his status. The woman 
was drug free for the weeks prior to spontaneous vaginal 
delivery at 37 weeks by ultrasound and exam. Neonatal Apgar 
scores were 5 and 9. Birth weight was 2820 gm, length 48 cm 
and HC 34 cm. The Brazelton Neonatal Assessment Scale was 
administered at 2 days of age. The infant demonstrated 
decreased reflex responsivity, tremulousness, low threshold 
to startle and a "hyper-alert" state with poor 
In follow-up there was evidence of long periods of annea 
which was documented by an abnormal pneumogram. Blood and 
urine levels on the infant at birth, 2 weeks and 1 month of 
age were negative for amphetamines. Due to the history of high 
levels of amphetamine exposure in utero, a1, a2 and 8 receptor 
sites were evaluated in the placenta and on the peripheral 
blood platelets at birth and 1 month of age. The resulta 
of these findings and their significance in terms of the 
withdrawal patterns and apnea of the newborn will be discussed. 

THE EFFECT OF PERITONEAL DIALYSIS (PD) ON SERUM CON-267 CENT RATION OF THREE COMMONLY USED DRUGS. Elizabeth 
Chow-Tung, Alan H. Lau, Eunice John, nhannapuri 

Vidyasagar. Department of Phannacy Practice and Pediatrics, 
University of Illinois Medical Center, Chicago. 

The effect of PD on serum concentrations (cone.) of Phenobar
bital (Ph), Amikacin (Ak), Cefazolin (Cf) were studied in 2 
pediatric patients. In patient 1 (5 days of age, 4.5 kg), intra
venous (IV) Ph was administered (7.5-10 mg/kg/day) for seizure 
control. He received PD for management of hyperammonemia sec
ondary to argininosuccinate deficiency. Ph clearance by PD was 
6.36-8.22 ml/min/l.73m2. In patient 2 (16M, 7.5 kg), Ak (10 mg 
IV q 24°) and Cf (45 mg IV q 8°) were administered for pre
sumptive sepsis post A-V canal repairment and cardiac pacemaker 
implantation. PD was instituted because of progressive renal 
function deterioration of renal function post-operatively. PD 
clearance of Ak and Cf were 2.34-3.72 ml/min/l .73m2 and 1.72-4.44 
ml/min/l.73m2 respectively. Serum concentrations (cone.) of all 
three drugs decreased substantially during PD. Additional amount 
of Ph was required to maintain therapeutic serum cone. to assure 
seizure control. PD clearance of Cf was found to correlate with 
cardiovascular function integrity. OJr experiences demonstrated 
that substantial amount of the drugs can be removed during PD to 
result in sub-therapeutic serum cone. Serum drug cone. should 
therefore be obtained to determine the amount of drug necessary 
to maintain adequate therapy. 

DE\t"ELOPMENI'AL PA'ITERN OF 'Il!E HEPATIC MICR06CM'\L META-268 BOLISM OF INra>IETHACIN ( INOO) IN 'lllE RAT. M. Clozel *, 
K. Beharry*, J.V. Aranda. M::Gill University-M::>ntreal 

Children's Hospital Research Institute, M::>ntreal,Quebec, CANADA 
Plasrra elimination of INOO in the newlxlm infant with patent 

ductus arteriosus is prolonged 2 to 10 tirres relative to the adult. 
We studied the in vitro oxidative rreta.tolism of INIXJ to desrrethy
lindo (DMI) by hepatic microsort\31 preparations in 1,8,14,30 and 
60 (adult) day old rats. Microsorres 1'ere incubated for 15 minutes 
with 5 increasing concentrations of INIXJ (5x10-5 to l0-3 M) and 
the formation of DMI was rreasured by HPI.C after extraction. Mich
aelis-r-Enten constant (Km) and maxirral velocity(Vm) 1'ere calcula
ted and their developrrent =rrpared to the changes in enzymatic 
activity at a concentration of INOO of 2.5 x lo-4 M (V). 

AGE (n) 1 (18) 8 (8) 14 (5) 30 (8) 60 (7) 
v 0.26±0.02 0.39±0.04 0.41±0.03 0.51±0.06 0.50±0.06 

(rurol/rnn/rrg prot) 
Km 2. '1±0.65 2.90±0.65 2. 39±0.83 1.09±0.18 0. 73±0.17 

(rurol/dl) 
Vm 0.53±0.11 0.80±0.09 0.83±0.18 0.80±0.14 0.69±0.09 

(rurol/rnn/rrg prot) 
Results (!>Ean :>SEM; see Table) show that from 8 days of age on, 
the increase in V inversely correlated (r - 0.97) with Km, with no 
significant change in Vm. '!his suggests that the age-related in
crease in specific activity is due to progressive increase in af
finity with no changes in total enzyne concentrations. We conclude 
that deficient INOO microsomal rretabolism postnatally could be due 
to presence of enzymatic c:orrpetitive inhibitors and/or low sub
strate-enzyne affinity. 

INDOCTICN OF INlX.1'1£:lliACIN (INOO) METI\BOLISM IN 'Il!E 269 NEWBORN RAT (NR). M. Clozel*, K. Beharry*, J.V. 
Aranda. M::Gill University-M:mtreal Children's Hospital 

Research Institute, M:>ntreal, Quebec, CANADA. 
The oxidative rreta.tolisrn of Indo into desrrethylindo (!:MI) in 

the NR is decreased coopared to adult. We studied the possibility 
of increasing this rretabolism with two inducers. Zero-day-old 
rats 1'ere injected IP for 3 days with either phenobarbital (PB)in 
saline (40 rrg/kg/d) or B naphthoflavone (NF) in corn oil (20 rrg/ 
kg/d) and corrpared to a control group receiving either saline or 
corn oil. At 3 days, hepatic microsorres 1'ere incubated for 15 min 
with 5 increasing concentrations of Indo (SxlQ-5 to 10-3 M). Mi
chaelis oonstant (Km), maxirral velocity (Vm) and activity at an 
Inda concentration of 2.5x1Q-4 M (V) 1'ere calculated. Cytochrorre 
P-450 (Cyt P-450) and NADPH cytochrorre C reductase (Cyt C red) 
were rreasured spectrophotorretrically. There was no difference in 
the rontrol group between saline and com oil. 

GroUP V* Vm* 
(n) (rurol/rnn/rrg prot) (rurol/rnn/rrg prot 

Control (9) 0.42 ± -0.03 0.71 :' 0.11 
NF (6) 0.47 ± 0.05 0.85 0.12 
PB (9) 0.72 ± 0.05(a) 1.16 0.08(b) 
* r-Ean ±SEM (a) p<0.02 (b) p<0.05 

Km* 
(rurol/dl) 

1.90 0.74 
1.48 0.54 
1.60 0.28 

PB l.llcreased V and Vm without significant change in Km. Cyt P-450 
was increased by both NF and PB (by 80% and 145%, respectively), 
as was Cyt C red (by 250% and 375%). 'Ihe greater induction effect 
of PB relative to NF suggests involverrent of Cyt P-450 rather th3Il 
Cyt P-448 to catalyze Indo rretabolism in the NR. Data also suggest 
possible interaction between PB and Indo in neonates treated with 
both drugs. 

270 
ECHOCARDIOGRAPHIC EFFECTS OF INTRAUTERINE RITODRINE 

• EXPOSURE. C.S. Crawford, M.L. Hall, C. Otis. (spon. 
by A. f·ongiovanni). Univ. of Penn., Sch. of Med., 

Penna. Hosp., Phil a .• Pa. 
Infants exposed in-utero to Isoxsuprine (ISX). a B-sympatho

metric tocolytic agent have been reported to have increased birth 
weights and to have increased ventricular septal thickness when 
examined with echocardiography (ECHO). Ritodrine (RIT), a newly
approved B-sympathomimetic tocolytic agent is now being used for 
premature labor. Infants exposed in-utero to RIT had similarly 
increased birth weights and thickened septums. Studies were per
formed on 27 control infants, 23 ISX and 11 RIT infants. Normal 
septal thickness is 3-4 nm. 

Gestational Age Birth Wt. Septal Thickness 
{weeks) {grams) {rrrn) 

Control 32.g+3.57 1577+493 3.8+0.4 

RIT 34.0+4.56 2345+1097 4.83:.os 

N.S. < .05 <.0005 

ISX 33.9+3.99 2094+825 5. 5+1. 3 

RIT 34.0+4.56 2345+ 1097 4.83+0.08 

p N.S. N.S. N.S. 

These results suggest that RIT and ISX exert simi 1 ar effects 
Oil fetal somatic and septal growth. 
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EFFECTS OF ACETYLOIOLINE AND EPINEPHRINE ON FETl\L 

• 271 CANINE HEARTS. Peter Danilo, Jr. & Ofer Binah (Spon. 
by W. Gerson1) Columbia University, College of P&.·f'., 
Department o Pharmacology, New York, N.Y. 10032 

l<c studied the effects of acetylcholine HCl (ACH) and epir.eph
rine bitartrate (Epi) on hearts from fetuses from early, middle, 
and late gestation. Hearts of canine fetuses delivered by hys
terotomy were attached via the aorta to a cannula and perfused 
through their coronary vasculature with a physiologic salt solu
tion. Intrinsic sine-atrial (SAR) rate and atrioventricular (A-V) 
conduction time varied linearly as a function of fetal develop
ment. For the least developed fetuses SAR was 226!_8 ... S/mi n dnd A-V 
conduction time was 62.3+3.7 msec. For near-term fetuses, SARwas 
141+14/min and A-V time was 81.4 msec. ACH, 1.82 pg/l 
to l.82 mg/l or Epi, 3.33 pg/l to 18.2 mg/l was added to the per
fusing solution. Concentrations of ACH < 18.2 ng/l had no signif
icant effect on SAR of fetal hearts at any stage of development. 
For the least developed fetuses, the threshold concentration for 
decreasing SAR was 18.2 ng/l. Complete atrial quiescence occur
red at ACH 18.2 mg/l. For near-term fetuses, the threshold con
centration was 182 ng/l; atrial quiescence occurred at mg/l. 
These effects were significantly attenuated by atropine sulfate, 
70 ng/l. Epi induced increases in SAR which were statistically 
equivalent amongst all stages of fetal development. Threshold 
concentration was 1.82 ng/l and maximal increases in rate were ob
served at Epi 182 ng/l. The effects of Epi were attenuated by 
propranolol, HCl, 29.6 ng/L These data suggest that the response 
of the fetal heart to cholinergic stimulation is a fW1ction of 
on-going development whereas the response to adrenergic stiMula
tion changes little over the range of fetal development studied. 

GENTAMICIN DOSING IN THE NEWBORN: USE OF A ONE-COM-

272 PARTMENT OPEN PHARMACOKINETIC MODEL TO INDIVIDUALIZE 
DOSING Bruce Edgren, Padmani Karna, David Sciamanna, 
Eugene A. llolanski, Department of Pediatrics and 

Human Development, Michigan State University, East Lansing, and 
Departments of Neonatal/Perinatal Medicine and Pharmacology, E. 
W. Sparrow Hospital, Lansing, Michigan (Sponsored by Michael 
Netzloff). 

Gentamicin pharmacokinetics in the neonate has been described 
by a two compartment open model in recent literature. Proper 
characterization of the beta phase of this model is clinically 
infeasible on an individual basis. We chose to characterize the 
pharmacokinetics of our patients using a one compartment open 
model on the first dose to individualize gentamicin (G) therapy 
in sixty neonates (term and preterm). A dose of 2.5mg/kg was 
given intravenously over 20 minutes and serum gentamicin concen
trations (SGCs) were determined at 1, 7 and 11 hours post infu
sion. Linear regression analysis on these SGCs was used to de
termine half-life and volume of distribution. From this data a 
new regimen and a predicted peak (P) and trough (T) SGC was de
termined for each neonate. The predicted P and T were compared 
to a measured P or T drawn at least 4R hours later. Criteria 
for successful dosing was based on attaining peaks of 4-Smcg/ml 
and troughs of < 2mcg/ml. 

Predicted Measured Criteria Met 
p 30 6.1+0.4 6.4+1.4 937. 
T 30 i.2+0.4 i.s+o.6 83% 

Gentamicin dosing of the newborn based on one compartment open 
pharmacokinetic model is a useful clinical tool in predicting P 
and T SGCs, thereby preventing nephrotoxicitv due to Gentamicin. 

EFFECT OF FORMULA ON CARRAGEENAN TOXICITY IN NE14BORN 
RATS. D.!. Eneanya and P.D. Walson, Dept. of Pedia
trics/Pharmacology, Columbus Children's Hospital and 
The Ohio State University, Columbus, Ohio 43205 

Carrageenan (C) is a sulfated polyqalactose food additive 
used in infant formulas. C in water causes more toxicity in 
newborn than adult rats. Studies were conducted to test the 
effect of two infant formulas on this toxicity. Newborn (<12 
hours after birth) Sprague-Dawley rats were gavaaf;? fed with 1% 
C in either water, Nutramigen(R) (N) or Enfamil( J (E). Un
treated controls were handled only. The survival at the end of 
5 days was: 

Survival lal ive/treated) 
Volume Untreated 1% C in E 1% c N 1% c 

lml x #/davl 1 itter mates water in E in N 
. lml x 2 20/20 21/31 11/12 13/15 12/12 11/14 
.2ml x 2 25/25 17 /30 10/13 14/14 13/14 12/14 
.2ml x 3 24/24 lB/35 13/14 14/15 12/14 11/15 

Both formulas decreased the incidence of C induced toxicity. The 
mechanism of this protection and the possibility that the amount 
of protection is formula specific are under investigation. 

DETOXIFICATION OF NEONATES UNDERGOING ABSTINENCE, 

274 Loretta P. Finnegan, Shobhana Desai, Betty Leifer 
Thomas Jefferson University, Department of Pediatrics, 
Philadelphia, Pa. 

Pharmacologic agents recommended for detoxification of inf ants 
of drug abusing mothers undergoing abstinence have included pheno
barbital, paregoric and diazepam. In clinical studies, these a
gents have been shown to be beneficial in alleviating symptomato
logy. The purpose of this study was to fi1rther evaluate the effi
cacy of these drugs by clinical measures. Infants were assessed 
and managed using the neonatal abstinence scoring system (?ed. 
Res. 58:1978). Procedure dictates that the infants receive varying 
dosages of a specific drug dependent on abstinence severity. Pre
natal drug exposure in the majority of inf ants was to opiates, 
however most of the women had utilized more than one agent. Of 
171 infants born to psychoactive drug abusing women,59 did not re
quire treatment. Of 112 requiring treatment, random assignment of 
either phenobarbital, paregoric or diazepam occurred. Each drug 
was escalated to the highest dosage prescribed by the scoring pro
cedure. Abstinence not controlled at the highest dosage of a 
>pecific drug demanded a second agent. Results were as follows: 
INITIAL DRUG PERCENT REQUIRING ADDITIONAL DRUG 
Paregoric N=28 21% (N=6) 
Phenobarbital N=68 41% (N=28) 
Diazepam N=l6 62% (N=lO) 
'hese results suggest that paregoric treated infants require a 
econd drug infrequently in comparison to phenobarbital or diaze
am treated infants. The above data should also alert the clini
ian to the possible necessity of utilizing more than one pharma
ologic agent in the detoxification procedure. 

DRUG EVOKED POTENTIALS (DEP)· A METHOD • 275 OF DRUG IDENTIFICATION IN THE N°EWBORN INFANT.Liane M. 
Gi 1 bert, S. Thomas Westerman, I. Mark Hiatt, Thomas 

by L. Stanley James). Department of Pediatrics, 
CMDNJ-Rutgers Medical School, New Brunswick. NJ, Department of 
Pediatrics,Monmouth Medical Center, Long Branch, NJ and Depart
ment of Otolaryngology, Hahnemann Medical College. Philadelphia 
p,\. 

Drug specific waveforms (ref), termed drug evoked potentials, 
were identified by an electronystagnometer (ENG) in a group of 
newborn infants exposed to the following medications: caffeine, 
(N=l2) theophylline (N=l2), dopamine, (N=l) meperidine (N=7), 
phenobarbital, (N=2)diazepam, (N=l) and fluphenazine (N=l). 
Electrodes were applied to the outer canthus of the eyes and to 
forehead of each infant and potentials were recorded in four head 
positions (straight, right, left, and neck arched). Group I con
sisted of 20 control infants with no drug exposure in whom no 
discernible DEP pattern was noted. Group II consisted of 35 new
borns exposed to drugs by direct administration (n=27), passive 
placental transfer (N=7) and passive breast milk transfer (N=l). 

Specific and reproducible DEP waveforms were obtained in each 
group of infants exposed to the same drug. Results of these ob
servations reveal that these drugs can be identified by evalua
tion of the frequency, amplitude, and slope of the DEP waveform. 

non-invasive procedure provides an accurate alterna
tive method to blood and urine analysis for inmediate identifica
tion and continuous monitoring of a large variety of therapeutic 
agents. 

Reference: Westerman and Gilbert. Laryngoscope 91:1536, 1981. 

PHARMACOKINETIC PROPERTIES OF THIOPENTAL IN THE 
ASPHYXIATED NEONATE. Ronald N. Goldberg, Dyal Garg, 
Donald J. Weidler, Diane Pedro Moscoso, 

Eduardo Bancalar1, Departments of Ped1atr1cs and Phannacology, 
University of Miami, Miami, Florida. 

Thiopental (T) may be clinically useful in protecting the neo
nate against asphyxia] brain damage. As yet there are no phanna
cokinetic data for this age group. We studied T properties in 4 
asphyxiated neonates (x ± SE; BW=3345±360 gm; GA=40.3±0.25 wks) 
as part of a randomized trial. Twas begun by 2 hours of age in 
all and was given as a constant IV infusion in the following se
quential dosages: 1)10 mg/kg over 30 min; 2)5 mg/kg over 30 min; 
3)5 mg/kg/hr x 3; 4)3 mg/kg/hr x B; 5)1.5 mg/kg/hr x 6 and 6)0.75 
mg/kg/hr x 6. This regimen was modified to ensure sedation and 
seizure control. T levels were obtained just prior to the next 
dose, before any modification in dosage and for 4-6 days after the 
infusion was stopped. The steady state (10 to 18 µg/ml) was ob
tained within 1 hour of starting the infusion, was maintained dur
ing the infusion and for about 48 hrs after the infusion was 
stopped. Mean elimination half-life, plasma clearance and volume 
of distribution for T were 45 hrs (range 26-70); 60 ml/(hr x kg) 
(range 43-74); and 3.7 L/kg (range 2.4 to 5.9), respectively. The 
variation was probably secondary to variability in the vol
ume of distribution. No adverse effects were noted other than 
a drop in mean arterial blood pressure of 7 nmHg (range 4-11). We 
conclude from these preliminary data that it is feasible to give 
T at these infusion rates and that its pharmacokinetic properties 
are significantly different from those of the adult. Supported 
by NIH Grant lROl HD/NS 14940 -01. 
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AMINOGLYCOSIDE LEVELS ARE UNNECESSARY IN CHILDREN WITH • 277 NORMAL RENAL FUNCTION. T.P. Green, B.L. Mirkin, Div. 
Clin. Pharmacol., Univ. of Minn., Minneapolis. 

Several strategies for achieving desired serum tobramycinconcen
trations (STC) were compared in 18 patients (age>2y) with normal 
renal function who received 26 treatment courses of tobramycin. 
All subjects had a 3 point kinetic study and subsequent daily mon
itoring of STC. Each STC was compared with the predicted STC de
rived from data used in the following drug monitoring strategies: 
I, individual patient kinetic study; II, 2 peak STC's; III, no STC 
monitoring (assuming that the patient conforms to mean population 
kinetics). Mean first order kinetic constants for the group were: 
Vd, .30±.16 L/kg; .98±.45 h. All strategies were similar in 
accuracy: STC's were slightly higher than those predicted by each 
of the three strategies, presumably reflecting the well described 
deep compartment accumulation of aminoglycosides. However, the 
precision of methods I and II was not better than III and they 
actually tended to be less precise (See Table). 

RATIO OF ACTUAL STC: PREDICTED STC(%) 
STRATEGY MEAN ± 1 SD RANGE 

I. Kinetics 114 81-160 50-233 
II. 2 peak STC's 107 78-147 48-237 

III. no STC 111 100-123 96-138 
Random intraindividual variation among daily STC's (1SD=78-129%of 
mean) was greater than the interindividual variation of the mean 
data (1SD=90-110%). The true variation in the disposition of 
tobramycin in this population is small relative to other factors 
contributing to the variation of STC's. Routine STC monitoring in 
this population cannot be recommended. 

• 278 
FUROSEMlDE ADMINISTRATION AND PROSTAGLANDIN (PG) 
LEVELS. Cathy Hammerman and William Zaia (Spon, by 
Kwang-sun Lee). University of Chicago, Pritzker 

School of Medicine, Department of Pediatrics, Chicago, IL. 
Plasma and urine PGE2 and PGF2 levels were measured in 10 

rats to determine whether changesain urinary excretion of prosta
glandins are reflected by alterations in plasma prostaglandin 
levels. Five rats received 8 mg/kg/day of furosemide IP x 3 days; 
5 control rats were administered normal saline. Urine PGE

2 
ex

cretion decreased in response to furosemide with no change in 
plasma PGE2 levels. However, urine PGF excretion increased 
nearly four-fold following furosemide aaginistration and plasma 
PGF2 levels decreased by more than 50%. 

a Plasma PGE2 Urine PGE2 Plasma PGF2 

Controls 
Furosemide 
!'Mean ±. S. F.. M. 

(pg/ml) (ng/24 hrJ (pg/ml) a 
#298.4+71.9 30.5+4,5 622.2+154.l 
257.2+34.2 19.1+2.2* 290.o+ 7505* 
*p <0.05 

Urine PGF2a 
(ng/24 hr) 
22.5+ 4.4 
79. 9+25.0* 

Administration of high dose furosemide has been correlated 
with an increased incidence of clinically significant patent duc
tus arteriosus (PDA) in the premature. This has been postulated 
to be secondary to the effect of f urosemide on renal PGE2 excre
tion and/or synthesis. These data suggest that an increase in 
the plasma dilator (PGE2) to constrictor (PGF2 ) prostaglandin 
ratio secondary to increased renal excretion PGF

2 
may con

tribute to ductal dilatation although absolute PGE2 are 
essentially unchanged, 

ETHANOL PHARMACOKINETICS IN MATERNAL, FETAL, AND 279 NEONATAL MONKEYS, Donald E. Hill, William Slikker, 
Jr., John R. Bailey, Phillip T. Goad, Andrew G. 

Hendrickx. Dept. of Pediatrics, University of Arkansas for 
Medical Sciences, Little Rock, Ar; Div. of Teratogenesis Res., 
National Center for Toxicological Research, Jefferson, Arkansas 
and University of California, Primate Res. Center, Davis, Ca. 

Ethanol is a teratogen in experimental animals and humans 
and the effects are variable but correlate best with maternal 
blood ethanol concentration(BEC). The purpose of this study 
was to measure BEC in mother, fetus and newborn monkeys to de
fine the pharmacokinetics at different gestational ages and 
doses. Rhesus and cynomolgus monkeys from 106-156 days gesta
tion were prepared with indwelling catheters in both maternal 
and fetal arteries. Dilute ethanol was infused in a maternal 
vein for 30 min. at doses of l.5,1.0 or 0.8 g/kg. Simultaneous 
blood samples were drawn from mother and fetus and for 4-6 
hours after the infusion. Three neonates were sampled for 120 
min. after delivery to obtain elimination kinetics. Maternal 
and fetal BE elimination rates(ER) were nearly identical during 
the four hours following infusion. Maternal and fetal BEC 
correlated highly (r=0.98) during the elimination phase. After 
delivery of the fetus, the maternal ER of 14.9±1.6 mg%/hr was 4 
times that of the neonatal ER (3.6±0.2 mg%/hr). We conclude 
that the maternal BEC in monkeys is highly predictive of the 
fetal BEC. The capacity of the neonate to eliminate ethanol is 
limited, probably due to a low level of alcohol dehydrogenase 
in the newborn. Therefore, fetal exposure to this teratogenic 
agent is determined primarily by maternal elimination capacity. 

ALTERATION IN AMINOGLYCOSIDE CLEARANCE AS A FUNCTION 280oF HYDRATION IN CHILDREN. Karen M. Kumor (Spon. by 
Warren Dodge) University of Texas HSC, Houston, 

Department of Pediatrics and Pathology and Laboratory Medicine. 
The simultaneous clearances of amikacin (ACl) and inulin (!Cl) 

were studied in 9 hospitalized children with normal renal func
tion aged 5-18 yrs. The children were hydrated for 5-6 hrs prior 
to study with 100cc/M2/hr of Nl saline. During the study the 
rate was increased to 125cc/M2/hr. ACl was calculated as D/AUC 
from 10 serum levels of amikacin obtained throughout 4 hours time. 
The AUC was estimated beyond 4 hours. Urine flow rates were cal
ulated from spontaneously voided timed urine specimens obtained 
during the same period. A linear relationship was demonstrated 
between ACl and urine flow as ml/min/M2 (p<.001; r=.81) !Cl was 
obtained using a loading dose followed by a constant infusion of 
inulin. !Cl calculated as D/AUC had a linear relationship to 
urine flow (p<.001; r=.79). Both !Cl and ACl calculated using 
UV/P correlated well with the results obtained using D/AUC indi
cating urine loss was not a problem. Two children not receiving 
amikacin were hydrated for lY,-3 hrs with Nl saline at a rate of 
62cc/M2/hr and had fractional sodium excretion rate FENa and !Cl 
measured. The IV rate was then increased to 125cc/M2/hr for 
hrs and the studies repeated. In one child the GFR (D/AUC) chang
ed from 92 ml/min to 136 ml/min while the FENa changed from 0.36% 
to 1.11%. In the other the GFR changed from 132 ml/min to 207 
ml/min while the FENa was 1.3% and 1.15% respectively. These 
data suggest a responsiveness of GFR and drug clearance to al
terations in the hydration rate in children who have a normal 
sodium ba 1 ance. 

THE CAFFEINE BREATH TEST (CBT) IN MAN. George H. 281 Lambert, Alvin N. Kotake, Dale Schoeller, David Schaffer, 
Hanna Josephs. Pritzker Sch. of Med., U. of Chgo., Michael 

Reese Hosp., Dept. of Ped., and Comm. Clin. Pharmacol., Dept. Pharma
col. & Physiol. Sci., U. of Chgo. (Span. by: John B. Paton). 

The aim of this study was to develop a noninvasive, safe, sensitive 
clinical test capable of detecting xenobiotic-induced alteration of the 
cytochrome P1450-<lependent mixed function oxidase system in the adult 
and pediatric patient. Cigarette smoking, known to induce both cyto
chrome P1450 system and caffeine (Caf) clearance, was the experimental 
variable. Labeled Caf with 13c or 14c in the (1,3,7) methyl groups 
(TRl-Caf) or specifically labeled at the 1-, 3-, or 7- methyl group were 
studied as substrates for the CBT. TRI-Caf, 1, 3, or 5 mg/kg was orally 
administered to 5 smokers and 4 nonsmokers and the exhaled labeled 
co2 was monitored for 8 or 24 hr. The absolute rate of labeled C02 
exhaled was dose-dependent at 1 and 3 mg/kg but demonstrated saturation 
kinetics at 5 mg/kg. The rate of labeled C02 excretion averaged 2-fold 
greater in the smokers. The 2-hr cumulative labeled C02 excretion 
correlated highly with the apparent oral metabolic clearance rate of 
Caf (r=0.90) during the 3 mg/kg dose study. To determine the contribu
tion of labeled C02 in the breath from demethylation of the 1,3, or 7 
methyl groups, Caf specifically labeled at the 1,3, or 7 position was 
administered on 3 separate days to a smoker and a nonsmoker. The 
majority (95 and 79%, respectively) of the labeled C02 exhaled in the 
first 2 hr of the TRI-Caf CBT was derived from the 3 position while at 6-
8 hrs equal amounts were derived from the 3 and 7 positions. The 
optimal substrate for the CBT was (13c-3 methyl) Caf, at a dose of 3 
mg/kg. The 2-hr cumulative excretion of labeled C02 was the most 
sensitive CBT measure of Caf N-<lemethylation induction. 

MEGADOSES OF VITAMIN E (E) IN THE PREMATURE. 282 George H. Lambert, Louis A. Papp. Pritzker Sch. of Med., 
U. of Chicago, Michael Reese Hosp., Dept. Ped. (Spon. by: 

John B. Paton). 
The aim of this study was to determine if megadoses of E administered 

to the 02-<lependent premature could raise the total plasma tocoph
erol to pharmacologic levels above the normal adult range (1.1 mg/di ± 
0.5). All subjects were <1500 gm, AGA, <48 hr old and required an 

for at least the first 24 hr of life. E, dl-41E-tocopherol acetate 
in a dose of 50, 100, or 200 mg/kg/day was administered for 7 days 
via nasogastric tube. Seven infants who continued to be 02-<lependent 
after 7 days were continued on E at 100 or 200 mg/kg/day until weaned 
to room air at a mean age ± 1 SD of 26± 16 days. Total plasma 
tocopherol was determined just prior to the next dose of E at 24, 48, 
168 hr, and at weekly intervals (Table). For each dosage group, the 
mean gestational age, birth weight, Apgar score, and Fi02 were similar. 

Total plasma tocopherol (mg/di) 
E (mg/kg/day) # Patients 24 hr 48 hr 7 days 

50 7 0.7 ± 0.4a 0.8 ± 0.1 1.0 ± 0.4 
100 6 o.6 ± o.3 o.9 ± 0.2 2.2 ± o,5b 
200 9 0.8 ± 0.4 1.0 ± 0.4 2.0 ± 0.9b 

a±l SD; bstudent's t test vs. 50 mg/kg/day dosage group, P < 0.05. 
The oral administration of E at 100 and 200 mg/kg/day produced similar 
total plasma tocopherol levels and only on day 7 were the levels above 
the normal adult range. In the 7 newborns 02 dependent beyond 7 days, 
the plasma tocopherol level on the last day of 02 supplementation was 
1.5±0.8 mg/di. Thus, the continued administration of E beyond 7 days 
at 100 or 200 mg/kg/day in the 02-<lependent premature did not further 
increase the E level above the normal adult range. 
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GENTAMICIN (G) PllARMACOKINETICS (Pk) IN PREMATURE 283 INFANTS. Susan Landers, Phillip Berry, Sheldon Kaplan, 
Gregory Kearns, Arnold J. Rudolph, Department of 

Pediatrics, Baylor College of Medicine, Houston, and Section 
on Clinical Pharmacology, LSU College of Medicine, Shreveport. 

The steady state pharmacokinetics of G were characterized in 
22 infants (700-1470 gms, 25-33 wks gestation) following IV ad
ministration of 2.4 mg/kg at 12 or 18 hr dosing intervals. 
ESTRIP analysis of G disposition in infants at steady state re
vealed a biexponential function from which Pk parameters (m ± 
SEM) were calculated: K (elimination rate constant)• 0.08 ± 0.01 
hr -1, • 9.8 ± 0.86 hr, Clpss (plasma clearance)=0.64 ± 0.06 
ml/kg/min, and Vdss (volume of distribution)= O.SO ± 0.03 l/kg. 
None of these values was different in infants greater than or 
less than 1000 gms. The apparent distribution phase was unex
pectedly prolonged (3.5 ± 0.48 hrs). Serum creatinine (Serl 
correlated with kinetic parameters: 

S er vs = a + bx r 
Cless y- 1.17 - 0.4llx .76 < .01 

y= 2.37 + 5.76x .71 < .01 
K y= 0.126 - 0.037x .59 < .OS 

Elevated trough G levels correlated with higher Ser on day 3 but 
not on day 7. Similar trough levels were found in 12 and 18 
hr dosing interval groups. G levels measured in 5 infants from 
2-140 hrs after their last dose had an apparent t Y,• 14.6 ± 
1.4 hrs. Multiexponential G disposition during routine dosing 
precludes accurate assessment of tY, from peak and trough levels 
alone. G therapy can be individualized, based on Pk parameters. 

GENETIC DIFFERENCES IN THEOPllYLLINE (THEO) • 284 TOX !CITY ASSOCIATED WITH THE A!!_ LOCUS: 
· EFFECTS OF CIMETIDINE IN VITRO AND IN VIVO. 

Raul A. Lazarte, Daniel w. Nebert,atid'Roy C.Levitt, 
Developmental Pharmacology Branch, NICHD, NIH, 
Bethesda, MD 2020S 

The Ah locus controls the induction of more than 
two dozen drug-metabolizing enzyme "activities" by 
polycyclic aromatic compounds such as 3-methylchol
anthrene (MC). About a 15-fold difference in the in

response between CS7 BL/6N (B6)("aesponsive," 
Ah) and DBA/ZN (DZ)("nonresponsive," Ah) inbred mouse 
strains reflects diftereaces in the cyt'Osolic A!!_ recep
tor. The B6D2Fl (Ah /Ah ) is phenotypically like the 
B6, indicating theAh-responsiveness trait is dominant. 
Cytochrome P-450 induction by THEO is not correlated 
with the Ah locus. THEO toxicity resulting in cardiac 
arrhythmias, seizures, and death clinically are not 
uncommon; similar toxicity can be produced in mice. 
The dose required to kili sot of (LRSO) is twice 
as high in MC-treaaed , as compared 
with MC-treated Ah /Ah , THEO-treated B6 and D2, and 
control B6 and DZmice. Cimetidine in vitro inhibits ----THEO metabolism by mouse liver microsomes. Cimetidine 
(80, 160, or 240 mg/kg given 2 h before THEO) in vivo 
does not change, however, the LDso values for THEO tox
icity. We conclude that induction of P-450-mediated 
monooxygenases by MC but not by THEO protects against 
THEO toxicity presumably by enhancing detoxication. 

NEONATAL ABSTINENCE: AN ABBREVIATED SCORING SYSTEM, 
Betty Leifer,Herman Michael, Loretta P. Finnegan, 
Thomas Jefferson Univ., Dept. of Peds., Phila., Pa. 

The abstinence scoring system (Ped.Res.58:1978)is an adjunct in 
the assessment and treatment of infants undergoing abstinence and 
is comprised of 21 symptoms in varying degrees of severity inclu
ding central nervous,metabolic,vasomotor,respiratory,and gastroin
testinal disturbances. A factor analysis was performed on a sample 
of 100 random scores to determine which symptoms are primary in
dicators in order to simplify the scoring system and increase ef
ficiency of care. The individual symptoms were then ranked ac
cording to their respective weights. The 7 variables with high
est weights (LF>.02) were: tremors (disturbed), increased muscle 
tone,fever,excoriation,nasal stuffiness,high pitched cry, and hy
peractive Moro reflex. Using these symptoms,and their degrees of 
severity,as a revised system,125 random matched scores were ob
tained and a comparison made. Correlation between the two systems 
was r=.85(p<.0001). A regression was calculated to establish a 
critical point on the revised system with the results that a 5 on 
the new system corresponds to an 8 on the current one (an 8 being 
the point at which treatment is iflitiated). The matched piirs of 
scores were then divided according to these critical points with 
the result that 112 pairs corresponded exactly for treatment/non
treatment status. Of the 13 scores which did not "match",8 infants 
would have been treated earlier on the revised system than on the 
current one, while 4 had local peaks and therefore would not have 
been treated on either system. This abbreviated scoring system, 
consisting of 7 pertinent symptoms of neonatal abstinence, may 
be a more efficient tool in the management of these infants. 

86
POTENTIATION OF MgS04 INDUCED LETHALITY BY TOBRAMYCIN 

• 2 (TOB) AND AM!KACIN (AMK). C.S. L'HoTI111edieu, D. Armes, 
L.K. Pickering. Dept's of Anesthesia and Pediatrics 

University of Texas Medical School at Houston, Houston, Texas. 
Aminoglycoside antibiotics potentiate muscle weakness in pat

ients with presynaptic (botulism) or post synaptic (myasthenia, 
competitive blockade) neuromuscular transmission defects. Because 
two patients whose clinical course of muscle weakness due to hy
permagnesernia worsened after aminoglycosides, and the similarity 
of action of Mg++ ion to botulinal toxin on the neuromuscular 
junction, we investigated the ability of tob and amk to potenti
ate MgS04 induced lethality in Swiss-Webster mice. Six week old 
male mice were given MgS04 in saline, or MgS04 was given after 
tob or amk so that peak levels of each drug (aminoglycosides and 
MgS04) would coincide. MgS04 alone produced death in 4 of 30 
mice (13%). MgS04 plus three concentrations of tab (90 mice in 
each group) resulted in a significantly (p< 0.001) greater num
ber of deaths when compared to matched groups given MgS04 alone 
(MgS04 + tab 25 mg/kg - 63% deaths, Mgso4 + tab 50 mg/kg - 57% 
deaths, MgS04 + tob 100 mg/kg - 70% MgSD4 plus three 
doses of amk also resulted in a significantly (p< 0.001) greater 
number of deaths, when compared to matched groups given MgS04 
alone. (MgS04 + amk 50 mg/kg - 50%, MgS04 + amk 100 mg/kg - 70%, 
MgS04 + amk 200 mg/kg - 80%). Tab or amk alone did not generate 
symptoms associated with neuromuscular blockade or death. Amino
glycoside antibiotics potentiate neuromuscular block by further 
decreasing acetylcholine release. 

PULMONARY DILATION FROM AMRINONE IN UNSEDATED LAMBS • 28'7 Mark Hammel, Stanley Einzig, Thomas J. Kulik, Theodore 
Thompson, James E. Lock. (Span. by R. Lucas) Dept. of 
Pediatrics, Univ. of Minnesota Hosps, Minneapolis, MN 

Amrinone(AM) is a non-glycoside cardiotonic agent currently used 
in adult heart failure. Although its neonatal myocardial effects 
are under study, its effects on systemic(SVR) and pulmonary resis
tance(PVR) are unknown. We placed flow probes around the R and L 
pulmonary arteries(PA) of 10 4-20 day old lambs and implanted LA 
lines. Lambs were studied in normoxia(N) and hypoxia(H) 5-9 days 
later, after catheter placement in the aorta{Ao) and just distal to 
RPA or LPA probe. Bolus doses of AM were delivered at 0.1,0.3, 1.0, 
and 3mg/kg into R or LPA. Cardiac output(CO), LA, Ao, and PA pres
sures were measured continuously. SVR, PVR, the proportion of CO 
directed to the injected lung(Qinj/QT), and the resistance in the 
injected lung over SVR(Rinj/SVR) were derived before and 10-120sec 
after injection. Seven lambs were studied in N and H; 5 were stu
died (1 mg/kg only) before and after propranolol (1 mg/kg IV). 

Qinj/QT CO(L/min) Ao(mmHg) PA(mmHg) Rinj/SVR 
NH NH NH NH NH 

Control 0.38 0.37 1.68 1.78 86 83 18 21 O.S9 0.72 
AM(0.3mg/kg) 0.43* 0.39* 1.67 1.87* 8S 83 18 20 0.52 0.66* 

AM is a direct PA dilator, lowering Qinj/QT (threshold=0.3mg/kg). 
At higher doses, AM is a systemic dilator, lowering SVR*(l mg/kg) 
and Ao pressure(3mg/kg). At every dose, AM lowers Rinj/SVR; the 
decrease is significant* i.n H at 0.3 and l mg/kg. AM did not 
LA pressures; propranolol did not alter PA or Ao vasodilation. 

AM directly dilates neonatal pulmonary vessels, and increases CO. 
In H, PVR is lowered more than is SVR. As such, AM may be useful 
in treating neonatal PA hypertension. (*p< 0.05) 

• 288 HUMAN CYTOCHROME P-450:RESPONSE TO MATERNAL SMOKIN\, 
IN PLACENTAS FROM MALFORMED NEONATES. David K. 
Manchester, (Span. R. Gatlin) Univ. of Colorado School 

of Medicine, Departments of Pediatrics and Pharmacolo9y, Denver. 
Human cytochrome P-450 monooxy9enase can be induced by poly

cyclic aromatic hydrocarbons (PAH). Enhanced activity is implicated 
in certain solid tissue cancers; nonresponse has been associated 
with leukemia Placenta contains a P-450 system whose activity in
creases in response to smoking, presumably due to PAH exposure. This 
system can be identified by activity toward benzo"1)pyrene (BP) and 
7-ethoxyresorufin (ER) and is specifically inhibited in vitro by 
7,8-benzofl avone (BF). 1-Je measured BP ancVor ER act i vity°'Tn p 1 acentas 
obtained at the delivery of 29 malformed neonates. Abnormalities 
included:neural tube defects(l2), GI and GU anomalies (5), cleft lip 
and palate (4), congenital heart disease (3), amniotic band syndrome 
(2), and multiple malformations (3). Ei9hteen mothers smoked as de
termined by postpartum interview and cord blood thiocyanate 
Placentas from 8 of these cases failed to respond to smokinq (5 
anencephaly, 1 cleft, 1 GI, 1 multiple anomalies). Applying these same 
criteria to concurrently determined placental activities from 54 
normal pregnancies in smokers identified 3 nonresponses (p<0.01, 
Fisher's exact testi Inhibition of ER activity by BF indicates the 
expected cytochrome P-450 is probably present in nonresponsive pla
centas, but does not increase to anticipated levels. Althouqh de
creased estrogen in anencephaly could influence response to smok
ing, nonresponse was not limited to this defect and the findinqs 
may indicate increased risk for malformation in association with 
lack of response to PAH exposure. 
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THEOPHYLLINE INDUCED CEREBRAL ACIDOSIS DURING 
• 289HYPERVENTILATION IN THE NEWBORN PIGLET. 

Francois Marchal, Pierre Monin, Paul Vert (spon. by Hakan 
Sundell). Centre de Recherche en et Biologie due 
Developpement Humain. Universite de Nancy I, France. 

This study was designed to test whether the Theophylline (Th) induced 
decrease in cerebral bloodflow demonstrated in adult humans and 
animals affects cerebral tissue pH (CtpH). The effect of Th on cerebral 
tissue-arterial H+ concentration gradient (l'lH+) was studied in 3 
anesthetized newborn piglets (I) during hyperventilation (HV) (2) after a 
JO mg/kg i.v. injection of Th and (3) during HV after Th therapy. CtpH 
was continuously measured with a tissue pH electrode (Roche 
Bioelectronics) implanted in the cererbral cortex. Arterial blood pH was 
measured intermittently. Baseline CtpH was lower than arterial blood 
pH (7.07-7.18* vs 7.39-7.42*). After liV, there was a slight decrease in 
l'l H+ (- I 0%, - 17%, - 20% respectively). Th did not affect baseline II H+. 
However, in Th pretreated animals, HV was associated with a dramatic 
increase in l'lH+ (+ 48%, + 77%, + 126% respectively). Indeed, after Th, 
HV resulted in a transient increase in C.tpH followed by a decrease from 
pre HV values (6.98-7.24*) to (6.96-7.lu*), although blood pH remained 
in the range of 7.6 to 7.8. This phenomenon was never observed during 
HV before Th. It is suggested that the decrease of cerebral blood flow 
induced by HV in Th pretreated animals results in an impaired tissue 
oxygen supply and in subsequent tissue acidosis. It is concluded that Th 
induces cerebral acidosis during HV. 
*RANGE. 

PHENOBARBITAL (PB) CHANGES IN BRAIN DURING RESPIRATORY 
• 290ALKALOSIS IN NEWBORN PIGLETS. Pierre Manin, Paul V•,rt, 

Yves Badonnel, Paolo Morselli. (Span. by William Oh). 
(.'entre de Recherche en Biologie du oeveloppement Humain. Univer

de Nancy. LERS Synthelabo - Paris, FRANCE. 
PB dissociation and distribution are related to pH, and tissue 

release is observed with alkalosis. To study brain PB release 9 
anesthesized piglets (<10 days, 1060-2900 g) were studied 12 to 
24 hrs after an intra peritoneal injection of 10 rng.kg-1 of PB. 
Arterial blood pH, arterial and venous PB levels and brain PB con
tent were measured before and during respiratory alkalosis (pH 
range: 7.55 to 7.65). Brain tissue was sampled from the left he
misphere before and during alkalosis ; samples were obtained ei
ther before 10 minutes or after 10 minutes of hyperventilation. 

Brain PB content changes show a biphasic pattern : early (lOrnn) 
after the onset of respiratory alkalosis, brain PB rises unexpec
tedly (+24±14\*) and decreases later on (-16±18\*). A negative 
correlation between fiPB (\) and alkalosis duration at sampling 
was observed (r=-0.8, p<0.01). Arterial blood levels of PB in
crease early after the onset of alkalosis (+20.6±14\*) while 
venous levels were not significantly modified (-1.8±15.6\*). 
These data show 1) Brain PB changes significantly with pH. 2) 
Changes are dependent on the duration of alkalosis and PB release 
only occur after 10 mn. 3) The early rise of brain PB might be 
related to the rise in arterial PB; PB distribution changes might 
differ with organs and further studies are needed to explore 
these multicompartimental changes. 
* mean + 1 SD. 
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PDENOSINE 3'5'-MOlllPHOSPHATE (c.AMP) BINDING PROTEIN 

• AND cJ!W> DEPENDENT PROTEIN KINASE (c.AMP-PK) IN HUMllN 
PLACENTA. John J. Moore, Jenni fer Po 11 i nger, Jeffrey A. 

Whitsett, Children's Hospital Medical Center, Cincinnati 
a-Adrenergic stimulation of placenta suppresses placental lactogen 

secretion and increases glycogenolysis, estrogen synthesis and HCG 
secretion. In this laboratory, a1 adrenergic receptors coupled to 
catecholillline-stimulated adenylate cyclase have been previously danon
strated in hlllldn placenta. c.AMP generated by adenylate cyclase preslllld
bly exerts its major intracellular effect by binding with cAMP-PK i.tiich 
in turn phosphorylates cell proteins. c.AMP binding and c.AMP-PK have not 
been previously identified in placenta. [3H]c.AMP binding to crude 
cytosol fractions of tenn placenta was rapid, saturable and reversible. 
Scatchard analysis was linear suggesting a single class of c.AMP binding 
sites, KD=l.13±0.llxlO-S,.,, n=5, with a binding capacity of l.27t0.18 
ixooles/mg protein. Canpetition for the [3H]c.AMP binding site showed the 
potency order c.AMP»cG'-lP» N6o2 dibutyryl c.AMP, anal agous to c.AMP 
binding to c.AMP-PK in other tissues. ADP, ATP and adenosine did not 
canpete for the binding. c.AMP-PK activity was danonstrated in the S3fo 
crude fri!Ctions of placental cytosol by its ability to incorporate P 
fran [lS'32p]ATP into added histone protein (1.80±.15 fold stimulation, 
p<.05). Phosphorylation of endogenous placental proteins in both crude 
membrane and cytosol was also stimulated by c.AMP (p<.05). DEAE-cellulose 
colum chranatography perfonned to identify placental c.AMP-PK isoenzymes 
showed two peaks of [3H] c.AMP binding and coincident c.AMP-PK activity 
coresponding to classical Type I (31'.t) and Type II (69'.t) c.AMP-PK. 
Regulation of placental function by catecholamines and other honnones 
knoWTl to mediate c.AMP levels may be accanplished through phosphorylation 
of eel l proteins by these c.AM? dependent protein kinases. 

PHARMACOKINETICS OF MOXALACTAM EPIMERS IN PEDIATRIC 292 PATIENTS. Mi lap C. Nahata, William J. Barson, (span. 
by Milo D. Hilty), Ohio State University Colleges of 

Pharmacy and Medicine, Children's Hospital Department of Pedia
trics, Columbus, Ohio. 

Moxalactam, a new 1-oxa-beta lactam is a mixture of R and S 
epimers. Although R moxalactam has been shown to be twice as 
active as S moxalactam against many microorganisms, their pharma
cokinetics have not been reported. We studied the pharmacokine
ti cs of R and S moxa l actam in 12 pa ti en ts (age B-45 mo). Nine 
patients had periorbital cellulitis, 2 had epiglottitis and 1 
had facial cellulitis. Patients received a single dose of moxa
lactam, 50 mg/kg intravenously over 20 min. Blood samples were 
obtained just prior to the infusion and at 0.5,1,2,4,6 and 8 hr 
after stopping the infusion. An HPLC method was used to measure 
the serum concentrations of R and S moxalactam. Total body 
clearance of R, S and R + S moxalactam from 29.01 to 183.7, 
19.00 to 79.95 and 23.34 to 113.6 ml/min/m , respectively. The 
respective apparent volumes of distribution of R, S and R+S mox
alactam ranged from 6.68 to 25.3, 4.06 to 10.8 and 5.14 to 14.7 
L/m2. Total body clearance and apparent volume of distribution 
of R moxalactam were higher than S moxalactam (p < 0.DD4). Mean 
elimination half-lives of R, Sand R + S moxalactam were 2.04, 
2.26 and 2.24 hr, respectively. A five-fold interpatient varia
tion and difference in clearance of the epimers may indicate the 
need for monitoring serum or CSF moxalactam concentration in 
patients with severe unresponsive CNS infections. 

BIOAVAILABJLITY AND PHARMACOKINETICS OF CHLORAMPHENI-293 COL (C) AFTER INTRAVENOUS (IV) CHLORAMPHENICOL 
SUCCINATE (CS) IN PREMATURE INFANTS. Milap C. Nahata, 

Dwight A. Powell, (span. by Milo D. Hilty), Colleges of Pharmacy 
and Medicine, Department of Pediatrics, Children's Hospital, 
Columbus, Ohio. 

Dis position of the prod rug, CS, affects the bi oava i1abi1 ity 
and kinetics of C. An incomplete bioavailability of C has been 
reported in fullterm infants and children, no data are available 
for premature infants. We studied the bioavailability and kine
tics of C in 5 patients with CNS infections (gestational age: 
28 wk-37 wk; chronologic age: 5 wk-13 wk; weight: 1.8-2.6 kg). 
CS,12-28 mg/kg was given IV every 12 hover 0.5-1.0 h. At steady 
state, blood samples were obtained at 0, 0.5,l,2,4,6,8 and 13 h 
after starting infusion. Total timed urine output was collected 
over the same dosing interval. Both C and CS were analyzed by 
HPLC. Peak serum cone. of C and CS ranged from 10.11-59.86 and 
2.62-40.98 µg/ml, respectively. Bioavailability of C ranged from 
0.79-0.99 and total, renal, and nonrenal clearance from 0.88-3.17, 
0.15-0.B4 and 0.66-2.33 ml/kg/min; the respective clearances of 
CS ranged from 4.39-15.2, 0.17-2.7, 4.15-15.19 ml/kg/min. Uri
nary recovery of C was 10.1%-29.4% and that of CS was 0.5%-20.8%. 
Mean apparent volumes of distribution were 1.55 L/kg for C and 
0.79 L/kg for CS and elimination half-lives were 10.l and 0.9 hr, 
respectively. Incomplete bioavailability of C and 4-fold varia
bility in clearance of both C and CS explain the need for indivi
dualizing doses to achieve therapeutic effect and minimize 
toxicity. 

CHLORAMPHENICOL SUCCINATE (CS) KINETICS CHANGE WITH 294 TIME. C. Nahata, Dwight A. Powell, by 
Milo D. Hilty). Colleges of Phannacy and Medicine, 

Ohio State University, Children's Hospital, Department of Pedia
trics, Columbus, Ohio. 

Bioavailability and kinetics of chloramphenicol (C) depend 
on the disposition of its prodrug, CS. Although an incomplete 
hydrolysis of CS to C has been shown, little is known about the 
change in CS kinetics during hospitalization. We studied CS kin
etics on two occasions at steady state in 10 patients (age 4.Smo-
17 yr). The kinetic studies were separated by 2-17d (7.3 ± 4.3d). 
Doses of CS were, 19.7-26 mg/kg q 6 hr and 19-25.4 mg/kg q 6 
hr IV over 0.5-1.0 hr, resnectively. Blood samples were ob
tained at 0,0.5,1,2,4 and 6 hr after starting infusion and analyz
ed by HPLC. Peak serum concentration ranges of CS after first 
and second studies were 22.9-181.6 and 18.7-57.9 µg/ml, while 
that of C were 16.9-46.3 and 12.5-37.6 µg/ml, respectively. 
Trough serum concentration rahges of C also decreased with time 
from 1.77-27.0 to 0.88-6.10 µg/ml. Total body clearance of CS 
after the first study, 9.32 ± 3.64 increased to 19.36 ± 7.32 ml/ 
kg/min after the second study (p < 0.005). Apparent volume of 
distribution and elimination half-life of CS did not change con
siderably with time. An increase in CS clearance and decrease in 
C concentration may be due to an autoinduction of CS and C 
metabolism and/or increased renal elimination of unhydrolyzed CS 
with time. Serum concentration of C should be monitored fre
quently to detect changes in its formation from CS, particularly 
in children receiving CS for longer than 5 days. 
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RENAL CLEARANCE OF FUROSEMIDE IN PRETERM INFANTS ON 295MULTIPLE DOSE THERAPY. Z.D. Najak, D. Ellwanger, and 
A. Pruitt, Emory University School of Medicine, Atlanta 

Georeia. 
Serum and urine concentrations of furosemide(F)were measured 

using gas chromatography in 2 groups of preterm infants. One 
group(S.D.)received a single bolus I.V.,dose of F(lmgm/kgm/day); 
the second group(M.D.)received 4 bolus I.V. doses of F(lmgm/kgm/ 
6hrs.).Both groups were treated with F because of their persis
tent lung disease and the treatment period in both groups lasted 
4 to 7 days.The mean gestational age of S.D. group was 29 weeks, 
and mean birth weight was 1013grams.For the M.D.group mean gesta
tional age was 30 weeks and mean birth weight 1097grams. Post
natal age was similar for the 2 groups:6-17 days.At 6 hours after 
a dose, serum F concentrations(Se F),urine F clearance(R Cl)and 
diuresis during the 6 hour period(output)were calculated on 
initial(Dl)and final(D4)treatment days: 

Se m/ml) Hr .R Cl(ml/min/k m) 
Groups DI D4 DI D4 
S.D. (a) 4.68 (b) 6.57 0.04 0.04 
M.D. (c) 6.28 (d) 21.08 0.08 0.14 

a vs. b, p = NS a vs. c, p = NS 
c vs. d, p = 0.0001 b vs. d, p < .001 

6Hr.Urine 
DI 
29 
39 

Ouput(ml) 

I 
D4 
29 
37 

With multiple doses of F there is significant drug accumulation 
in serum.Despite increased exposure to the drug renal F clearance 
is minimal and does not equal total body clearance. The diuresis 
is proportional to the increased renal excretion of F. 

POSTNATAL DEVELOPMENT OF a1-ADRENERGIC RECEPTOR(a1AH) 
• 296 IN MAMMALIAN LIVER. A. Noguchi (Span. by Wm. J. Keenan) 

Dept. Peds, St.Louis Univ, Sch. of Med, St. Louis. 
Catecholamine stimulated liver glycogenolysis and gluconeoeenesis 
are vital mechanisms for elucose homeostasis, and are mediated by 
cx 1AR in adult rat. However development of liver a.1AR is W1Clear. 
We studied postnatal ontogeny and thyroid regulation of a1AR with 
specific a 1-adrenergic radioligand 3H-prazosin on purified rat 
liver plasma membrane(LM) obtained from euthyroid control and PTU 
treated(l7 day of 22 day gestation onwards) newborn rats. 3H-Prazo 
sin binding to LM was rapid, saturable and reversible. Its compe
tition with various non-labelled adrenergic agonists and antagon
ists for a 1AR sites showed stereoselectivity and potency order of 
inhibition:Prazosin=WB410l>Epi=Norepi>yohimbine>Isop, character
istic of a 1AR. The LM from all the rats had 7-8 fold enrichment 
of plasma membrane marker enzyme 5'-nucleotidase from crude homo
genates. Postnatal changes of a1AR were as follows: 

Euthyroid 
(n) 

ld 5d 28-34d Adult 
ND 145±11 1052±147* 873!:76 

(4) (5) (4) (3) 
Hypothyroid ND 157±21 381.± 31* 

(n) (4) (4) (4) 
M±SE fmoles/mg. prot., ND: not detected, * P< 0.01 t-test 
Affinity (KU) did not change with age or with PTU treatment and 
was approximately O.lnM. Thus we conclude that liver a1ARs 
develop postnatally, reaching adult level by 4 weeks normally and 
is regulated by thyroid hormone. The results support the hypoth
esis that cathecholamine stimulated glycogenolysis is not medi
ated by a 1AR in the early newborn period. 
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THE EFFOCTS OF OBSTEI'RIC MEDICATION ON A SAMPLE OF 
IRISH INFANI'S AND M'.Jl'HERS: A ONE YFJ\R FOLI.CM UP. 

··-·· _ __ J. Kevin Nugent (Spon. by T. Berry Brazelton) • In a 
sanple of 47 nonnal nuddte class infants, we carpared 24 
infants whose I!Others received no rredication with 23 infants 
whose =thers received a single intramuscular injection (50 rrg) 
of pethedine (the =st widely used analgesic in Europe). They 
were assessed on the Brazelton scale on day 1 and 3, while the 
attitudes of I!Others to pregnancy, labor and deli very and child 
rearing, and the extent of scx:ial support, were coded fran in
,terviews on day 3. At 1 =nth the Broussard Neonatal Perception 

and the Bates Infant Questionnaire were administered. 
12 I!Onths.the Bayley Scales, Carey Tenperament Scale, and 

hler Maternal Attitude Scale were administered. found no 
fferences in inf ant behavior due to drugs on the 7 clusters 

of the Brazelton scale but rredication was related to maternal 
i:>erception of infant behavior and terrperament at 1 nnnth, as 
.measured by the Broussard and the Bates. The findings at 1 
year suggest that the carbination of obstetric and socio-

ural variables explains =re of infant behavior at 1 year 
do the single effects of either class of variables alone. 

influence of obstetric factors and neonatal behavior on 
later develornental out= !l'ay be potcntiated or attenuated by 
sociocultural (maternal perception, scx:ial support systerrs, 
child rearing practices, etc.) dillensions. 

PROTEIN CARBOXYMETHYLTRANSFERASE (PCM) IN C-1300 MUR-298 INE NEUROBLASTOMA (MNB) CELLS. Maura C. O'Leary, Ber
nard L. Mirkin, and Robert F. O'Dea. Div. of Clin. 

Pharmacol. and Ped. Oncol., Depts. Peds and Pharmacol., Univ. of 
Minn., Minneapolis, MN 55455. 

PCM has been identified in a variety of tissues derived from 
neural crest anlage including in vivo MNB (Mirkin and O'Dea, 
1981). These observations inquiries regarding the 
role of PCM in tumor growth and differentiation. A tissue culture 
line derived from MNB has been used to characterize the subcellu
lar distribution and kinetic behavior of PCM. 

The activity of PCM was determined in subcellular fractions of 
MNB cells after differential centrifugation. In the presence of 
exogenous substrate (+gelatin), 51% of the PCM activitywas pres
ent in the 100,000 x g supernatant and 28.8% in the 800 x g par
ticulate fraction. Endogenous (-gelatin) activity, which reflects 
the relative amount of PCM and its methyl acceptor proteins, was 
low amounting to less than 2.6% and 0.5% of the total PCM activity 
present in the 800 x g particulate and 100,000 x g soluble frag
tions, respectively. The enzyme has an apparent Km of 13.9x10- M 
and a Vmax of 33 pmols/min/mg prot. Cytoplasmic PCM was competi
tively inhibited by adenosyl homocysteine (Ki=2.6uM), sinefungin 
(Ki=l. 5JJM) and A9145C (Ki=O. 2JJM). 

These data demonstrate that the PCM activity of cultured MNB 
cells is located primarily in the soluble fraction similar to in 
vivo MNB and non-malignant neural tissues. Cultured MNB, howev;J=, 
exhibits lower endogenous PCM activity and a higher Km and Vmax 
than PCM derived from in vivo MNB. (Supported by USPHS Grant NS-
17194 and the Minnesot;-Medical Foundation.) 

ALTERATIONS IN Fl::TOPLACENTAL DRUG METABOLISM AS A 

299 CONSEQUENCE OF CHRONIC MATERNAL ADDICTION: I. 
PLACENTAL CHANGES. Enrique k!.:_ Ostrea, James 
Balun, James.!:!._:. Wardell. Wayne State University 

School of Medicine, Hutzel Hospital, Department of Pediatrics, 
Detroit. 

The placenta is not just an inert barrier to the transfer of 
drugs between the maternal and fetal bloodstream but is actively 
involved in drug detoxification or biotransformation. It is im
portant to determine whether alterations in placental drug meta
bolism is induced by chronic maternal addiction since the effects 
on the fetus could be far-reaching. We therefore studied 3 as
pects of drug metabolism in the placentas of 4 drug dependent 
(heroin/methadone or alcohol) women and in 3 normal controls, 
namely: (I) reduction (neoprontosil), (2) conjugation (bili
rubin) and (3) oxidation, type II (aniline). 

RESULTS: There was no significant increase in the reduction 
(0.75±0.!8 vs 0.72±0.06 uM/mg protein/h) nor conjugation (0.123± 
0.058 vs 0.109±0.058 ug/mg protein/h) ability of the drug de
pendent (DD) vs control placentas. However, there was a signi
ficant (p•0.02) increase in oxidation ability of the DD placentas 
(0.762±0.179 uM/mg protein/h) as compared to control (0.388• 
0.088). 

IMPLICATIONS: Except by oxidation, the placenta of the drug 
dependent woman is unable to help the fetus in the metabolism of 
excess drugs by conjugation or reduction. Whether the increase 
in oxidation capability of the placenta affects the metabolism 
of both xenobiotic and endogenous (ex. steroids) compounds needs 
to b, determined. 

FREE VALPROIC ACID: STEADY STATE PHARMACOKINETICS 
:_J{)() IN WITH SEIZURES. N. Otten, K. 

Irvine-Meek, M. Verma, M. Leroux, D. Budnik, S. 
Seshia (Spon. by J. C. Haworth), Health Sciences Centre and 
University of Manitoba, Winnipeg, Manitoba, Canada. 
Since VPA is extensively bound to plasma proteins, determination 
of free drug pharmacokinetic variables may be of therapeutic im
portance. In view of the paucity of such information, we pres
ent the follONing data from 6 children. 

Vil VI• " -CT 
( lot.11} (fl'l'<') {tot.II} (h1•1-) ( lo\,1 !) l l1o•p) 

\u!1.1r.c_t __ _(!r\) hours hour'. - .U 1111 /111 111lf1111n/l:J 
I " """"1i."11"· ·;;-:1 0.714 ].fr, ,, :'') I.'• 

" l.I• 1 ! n. llfi O.IM n.;•i: !.lJ 
r' . 11.h •,_11 0. \(,(1 I ,., l!.'1" I ,., '-' ' " () l/I I. lh ' 

II '-' /.'.., U. 141 0.1:11 " 
., I I 

' Jf,.5 , ' '·' O.?Sl I " " " ) 

Mt-di! I '• •. (l 0. JUI) l.'>l •J. I r, 
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Regression analysis of % free VPA vs. total VPA demonstrated the 
following relationship:% free= total VPA - I3.9 (r = 0.836) 

5.39 
These results show that 1)%free drug concentration may vary four
fold over the total serum concentration range of 40-120 mcg/ml 
thus emphasizing the need for the establishment of a therapeutic 
range for free drug 2) the clearance of VPA is restrictive 
and therefore independent of liver blood flow but dependent on 

the free fraction of the drug. This study was spon
sored by the White Cross Guild, MMSFI and CHRF. 
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THE INFLUr:NCE OF AGE ON THE RENAL EFFECTS OF DOPAMINE • 301 Juan C. Pelayo & Pedro A. Jose. Univ. Calif. San Diego 
Dept. of Medicine, San Diego and Georgetown Univ. Med. 
Ctr., Dept. of Feds., Washington, D.C. 

The ability of dopamine (DA) to induce renal vasodilation is 
presumed to be one of its beneficial effects in the treatment of 
shock. However, the renal effects of DA in the newborn has not 
been evaluated. Thus we studied the renal effects of intrarenal 
infusion of DA in the puppy.(Group 1=16.4+1.2 days,Group 11=29.6+ 
1.6 days, Group 111=49.8+2.5 days). Renal-blood flow (RBF), 
erular filtration rate (GFR), urine flow(V) and fractional sodium 
excretion (FENa) were monitored. The results M± SEM are: 
Group Dosea RBF(ml/min) GFR(ml/min/gm) V(ul/min) FENa% 

I C 29.90+6.10 0.34+0.06 21.82+3.90 .16+.09 
0.5 34.91+6.22 0.32+0.05 20.22+3.78 
1.0 33.29+6.58 0.40+0.60 24.87+4.79 .60+.50 
5.0 30.76+5.78 0.2A+0.04 12.23+1.90 .15+.07 

11 c 46.98+2.78 o.69+0.14 38.30+10.42 .22+.05 
0.5 49.04+5.30 0.99+0.22 51.32+12.73 .46+.21 
l.o 46.30+4.00 *l.08+0.19 *70.20+13.50 
5.o 50.60+4.94 o.56+0.01 41.43+9. 75 . 75+.44 

Ill C 48.80+1.96 0.61+0.08 135.29+60.37 1.35+.73 
o.5 51.96+2.01 *0.92+0.1s 128.54+43.48 1.03+.60 
1.0 *56.92+3.47 ''0.83+0.05 111.16+38.86 .91+.46 
5.0 54.51±5.68 0.82+0.06 87.49±23.20 . 72±.31 

a=ug/kg body wt/min C=control - *p<0.05 paired t-tcst 
Thcst? studies d<·monstratc the influence of age on neonatal resp
onse to dopamine. These findings coupled with our report of incre
asing glomcrular DA receptors with age suggest a role of DA in 
maturation of neonatal renal function. 

THEOPHYLLINE PHARMACOKINETICS IN INFANTS WITH BRON-302 CHIOLITIS. Dwight A. Powell, Mi lap C. Nahata, 
Thomas G. Franko, (Span. by Milo D. Hilty) Colleges 

of Medicine and Pharmacy, Ohio State University, Children's Hos
pital Dept. of Pediatrics, Columbus, Ohio. 

Although many infants with bronchiolitis receive theophyl
line (T), little is known about T pharmacokinetics in this age 
group. We studied T kinetics in 12 patients (age 3 weeks-6.5 mo) 
with normal liver, renal and cardiac function. Nine of the 12 
patients received a single dose of aminophylline (5.0-8.5 mg/kg) 
whereas the remainder were at steady-state receiving multiple 
doses (2.5-5.0 mg/kg) of aminophylline. The dose was administer
ed IV over 0.5-1.0 hr. Blood samples were obtained at 0,0.5,l,2, 
4 and 6 hr after the start of drug infusion. In 6 patients, 
urine output was collected over the same dosing interval. Peak 
serum concentrations of T measured by HPLC ranged from 8.48-21.6 
µg/ml. Total, renal and nonren;l clea2ance of T ranged from 4.66-
19.3, 1.07-5.76 and 3.59-16.8 ml/min/m, respectively; renal 
clearance accounted for 15-50% of total clearance. Apparent 
volume of and elimination half-life of T varied from 
7.04-12.0 L/m and 5.77-29.0 hr. Although no significant correla
tion was observed between age and theophylline kinetic pararre
ters, clearance appeared to increase and half-life tended to de
crease with age. Our patients had a substantially lower clear
ance and longer half-life as compared to published data in child
ren > l yr of age. A five-fold variation in T clearance demon
strates the need for monitoring T serum concentration to individua
lize therapy. 

KINETICS OF ACETAMINOPHEN (Ac) FOLLOWING SINGLE 303 STRENGTH (SS-Ac) vs DOUBLE STRENGTH (OS-Ac) ADMINIS-
TRATION TO FEBRILE CHILDREN. Dwight A. Powell, Milap 

C. Nahata, (Span. by Milo D. Hilty). Ohio State University 
Colleges of Medicine and Pharmacy, Children's Hospital, Dept. of 
Pediatrics, Columbus, Ohio. 

Although Ac is one of the most widely used pediatric drugs, 
data are lacking to define optimal doses for fever control in 
young children. As part of a study comparing the efficacy and 
safety of SS-Ac (12-15mg/kg q 4hr) vs OS-Ac (24-30mg/kg q 8hr), 
kinetics of Ac were studied in 9 children ages 6 mo-6 yr randomly 
assigned to one of these regimens for a maximum of 3 days. Blood 
samples were obtained at 0,0.5,l,2,4,6 and 8 hr after the first 
and last dose. No other antipyretics were given for 6 hr prior 
to or during the study period. Serum cone. of Ac were rreasured 
by HPLC. All calculations were made assuming complete Ac bio
availability. Based on peak and trough Ac cone. after the first 
and last dose, no drug accumulation was noted over the study 
period. Respective peak Ac cone. (mcg/ml) after first and last 
dose were: SS-Ac (N=5) 15.57 ± 2.87 vs 18.10 ± 7.43; OS-Ac (N=4) 
23.94 :!: 12.42 vs 24.14 :!: 12.28. Trough Ac cone. (mcg/ml) after 
first and last dose were: SS-Ac (at 4 hr) 5.22 + 3.44 vs 6.34 + 
5.89; OS-Ac (at 8 hr) 5.76 ± 3.20 vs 4.87 + 3.54. Ac kinetic -
values for the 9 pts after first and last dose were: clearance 
(ml/kg/min) 5.51 ± 2.81 vs 5.12 ± 3.28; Vd (L/kg) 0.97 + 0.35 vs 
0.74 :!: 0.33; ti, (hr) 2.13 :!: 1.01 vs 2.26 :!: 1.00. Live-;. en

remained normal up to 72 hr after the study. Without 
ev1.dence of drug accumulation, we suggest a comparitive efficacy 
1trial of fev(;!r contro.l js_.s.afe . .to_cood,uc.t •. 

OPTIMIZING CHLORAMPHENICOL THERAPY IN NEONATES 
30i::J P.Rajchqot,C.Prober,S.Soldin,J.Chabot,F.Good, 

E.Harding and S.Macleod CSpon by D.Biggarl, Hospital 
for Sick Children, Toronto. 

Because of dose related toxicity, chloramphenicol CC) is used 
with caution in neonatal care. We have recently altered our 
approach to C use in an attempt to improve safety. The present 
study compares our early experience (period A) with more recent 
results (period Bl. During A drug vials containing C at a stand
ard C concentration [CJ of 100mg/ml were used. During B a 25mg/ml 
[CJ was used instead and a drug monitoring team of research nurse 
biochemist, and pharmacologist assessed and reported serum [CJ. 
Neonates in A Cn=18l and B (n=17l were similar in gestational age 
birth weight and postnatal age. The same dosing regimen was used 
for both. Duration of therapy was 8.9±6.3dCm±SD) in A and 4.3;t1.9 
d in B. Three infants in each period had documented infection. 
ALL pre and post dose [CJ were compared in A vs B. (units: 

A B • 

Sample size mean SD Sample size mean SD 
Pre [CJ n=62 13.4 10.2 n=24 9.4 5.3 
Post [CJ n=62 17.8 11.6 n=25 16.6 7.6 

Though mean [CJ was not significantly different between groups, 
the variance of [CJ was significantly greater in A vs B (p<.01). 
The number of patients with was 6 in A and none in 
B. SPquential [CJ's suggested administration errors in A,possibly 
related to high vial [CJ and excess syringe dead space. We con
clude that more dilute drug concentration, more rapid reporting 
and a team approach permitting close communication with ward 
staff can reduce the hazards associated with use of C. 

PROLONGED HYPOGLYCEMIA IN AN INFANT OF A DIABETIC 305 TREATED WITH CHLORPROP/\MIDE. Robert Rapaport, Minerva 
Shyan C. Sun, Anne Koons, (Spon. by Frank

lin C. Behrle), CMDNJ-New Jersey Medical School, Department of 
Pediatrics, Newark, New Jersey. 

A 2.9kg boy was born at 34 weeks of gestation to a 28 yr old 
non insulin dependent primigravida. Severely allergic to insulin 
the mother's diabetes had been well during pregnancy 
with 200mg of chlorpropamide daily. Apgar scores were 4 & 5 at 
I & 5 min. He developed respiratory distress, lethargy but no 
convulsions. The blood glucose (BG) at 4 hrs of age was 9mg/dl. 
The baby required continuous infusions of glucose (CIG) of up to 
20mg/kg/min to maintain euglycemia. He required two exchange 
transfusions (ET) at the ages of 5 & 6 days because of hyperbil
irubinemia. He had no evidence of renal or hepatic dysfunction. 
His glucose requirement fell to below !Omg/kg/min only at 14 days 
of age. Cord and maternal serum chlorpropamide levels (SCL) were 
5lµg/ml and 40µg/ml respectively - normal therapeutic adult le-
vels. 

2 4 ere ET 5 eost ET 6 ere ET 6 eost ET 9 
SCL µg/ml ST 38 47 21 27 13 5 
CIG mg/kg/min 17 20 20 20 20 20 15 
BG mg/dl 70 50 45 90 45 60 80 
Insulin uU/ml 24 8 
The persistence of elevated SCL in this baby indicates a pro
longed and delayed metabolism and excretion of chlorpropamide in 
neonates compared with adults. 

EFFECT OF TIIEOPHYLLINE ON BEHAVIORAL STATE DEVELOP-30() MENT IN THE NEWBORN RABBIT. John R. Raye, Louis P. 
Zeidner, Evelyn B. Thoman, Paul A. Kramer, Jonelle C. 

Rowe, and Victor H. Denenberg. Un1vers1ty 
O'f"Connect1cut Health Center, Departments of Pediatrics, 
Biobehavioral Sciences and Pharmacy, Farmington. 

Theophyl I ine (T) is widely used for treatment of apnea of 
prematurity. T is a central nervous system stiumlant with cen
tral effects in addition to those on the respiratory center. 
Clinically T is used during a period of rapid brain organization 
and maturation. For this reason we have investigated the effect 
of T on the pat tern of state behavior maturation in the newborn 
rabbit. We have previously developed methods in the rabbit for 
quantifying state behavior and have characterized its devel
opmental course which is remarkably similar to that of the human 
premature infant. Following a single dose of T ( 10 mg/kg) on 
the first day of life, state behavior of treated and control 
rabbits was measured blindly on days 2, 3, 5, 7, 15, 20, 30 and 
40. T treatment significantly reduced the % of active sleep 
from day 2 through day 20 (p <.Oil. There was a concomitant 
significant increase in % wake seen on day 2 which persisted 
until day 30. An inhibition of the development of quiet sleep 
persisted until day 30. Both quiet and active components of 
wake were increased until day 30 (p <.Oil. Thus a single dose 
of Ton the first day of life disrupted the pattern of state 
behavior maturation for 30 days thereafter. This alteration of 
early behavioral organizational events was not reversibly 
related to serum drug levels and raises serl'OUs questions of 
potential long term behavioral effects of this widely used drug. 
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THE PHARMACOKINETICS (PK) OF MOXALACTAM (M) IN PEDIA• 307 TRIC PATIENTS. Michael D. Reed, Joseph S. Bertino, 
Carolyn Meyers, Marcia Husak, Jeffrey L. Blumer (Spon. 

by W.T.Speck). Case Western Reserve University School of Medicine, 
Rainbow Babies and Childrens Hospital, Department of Pediatrics 
and Pharmacology, Cleveland, Ohio. 

The PK of M were assessed following the 1st dose and again 
during steady·state (ss) conditions in 18 cl•ildren (O.l-26 Y•Ht•). 
All patients received 150 mg/kg/day IV in 3 divided doses. Multi
ple serum samples obtained during the 8 hour dosage interval were 
analyzed using a sensitive specific HPLC technique. First 
one-compartment PK analysis revealed x(±SD) hr (0.4), Vd-
12.19 L/l.73m2(6.4), ClToT107.8 ml/min/l.73m2 (36), and Cpmax 
146.5 mg/L (48.5). No differences in these parameters were obser
ver when compared to ss values. Two-compartment PK analysis could 
be performed in 9 of 18 patients; no significant differences 
existed between 1 and 2 compartment PK analysis. Statistically 
significant (p<0.05) were observed between age and 
both and ClToT· Comparison of these parameters to those obta
ined in adults revealed a shorter (p<0.001) and smaller Vd 
(p<0.001). In children <10 years of age, the was decreased 
(p<0.05) and Cl increased (p<0.05) from values obtained in older 
children. In addition, a significant (p<0.05) inverse relation
ship existed between and age for the children between the ages 
of 0.2-10 years. These data suggest that for most pediatric infec
tions, 3 if not 4 divided daily doses is necessary to maintain 
adequate M serum concentrations. Moreover, as children develop, 
their elimination of M increases and plateaus just prior to 
adolescence. 

INDUCTION OF PARALDEHYDE METABOLISM IN THE DOG BY 
PHENOBARBITAL. George C. Rodgers, Jr. (Spon. by Billy 
F. Andrews), University of Louisville School of 

Medicine, Department of Pediatrics, Louisville, Kentucky 
Paraldehyde is a drug of ten used to treat refractory seizures in 

children. It is commonly used in patients who have previously 
received other anticonvalsants, some of which are known to alter 
hepatic drug metabolism. As paraldehyde is thought to be 
primarily cleared by the liver, the present study was undertaken 
to assess the effect of phenobarbital pretreatment on the rate of 
paraldehyde elimination. 

Three male mongrel dogs were given paraldehyde, 0.25ml of a 4% 
solution/kg by intravenous infusion over 15 minutes. Multiple 
serum samples were obtained over a 8 hour period and analyzed for 
paraldehyde. Animals were then dosed for seven days with 
phenobarbital (5mg/kg/d). Following a two day drug free rest periocl 
the paraldehyde kinetic study was repeated. The serum half-life of 
paraldehyde was 2.1 hours (S.D=0.7) prior to phenobarbital treatment 
and 0.4 hours (S.D=0.24) post treatment (p(0.05). No significant 
differences in VD were observed. Two dogs showed a small secondary 
peak at 4-6 hours after the dose, suggestive of enterohepatic 
recycling. We conclude that the clearance of paraldehyde is 
significantly increased by pretreatment with phenobarbital, a known 
hepatic enzyme inducer. Patients who have received prior treatment 
with enzyme inducing drugs may require higher doses of paraldehyde 
than patients who have not received such drugs. 
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IN UTERO METHADONE EXPOSURE - THREE YEAR FOLLOW-UP 
Tove S. Rosen and Helen L. Johnson, Spon. by L.S. James 

This report presents findings from an ongoing follow-up study 
of children born to methadone-maintained mothers(M) and a matched 
comparison group(C) at three years of age (NM=28,Nc=l5). A physical 
evaluation and of clinical course, a neurological assess
ment, and behavioral evaluation including the Merrill-Palmer Scale 
of Mental Tests(MP), were performed on all subjects. There was no 
significant difference between groups on height, weight or rate of 
infections. However, there were significantly more head circumfer
ences(HC) below the 3%ile in M vs. C (p<.01). Suspect or abnormal 
neurological findings, including eye findings and abnormalities in 
tone, coordination and language, were also more frequent in M vs. 
C (p<.05). The eye findings, which were strabismus and/or nystag
mus, occurred in 34% of M, but in none of C. Although the groups 
did not differ in overall performance on the MP (XM=Sl.67±27.27; 
Xc=56.73±22.61), low scores were significantly more frequent in M 
(31%) than C(7%) (p<. 003). While MP scores were not correlated 
with eye findings or neurological assessments, they were signifi
cantly related to HC at birth (r=.40, p<.02) and at 36 months of 
age (r=.52, p<.01). Our studies show that a positive correlation 
between HC at birth and neurobehavioral ot1tcome in infancy per
sists through early childhood. The data presented here indicate 
that maternal methadone maintenance is associated with impaired 
development; specifically, smaller HC, eye findings, development
al delays and lower IQ scores. 

EFFECTS OF CaNa2EDTA ON LEAD (Pb) AND TRACE METAL 
310METABOLISM IN BONE ORGAN CULTURE. John F. Rosen, 

Hobart Kraner, Keith Jones. Albert Einstein Coll. 
Med., Montefiore Hosp., Dept. Pediatrics, New York City; Brook
haven National Laboratory, Dept. of Physics, New York. 

Little is known concerning interactions between Pb, trace 
metals and bone, the primary site of Pb storage and the major 
source of chelatable Pb. To understand further the metabolism 
of Pb and essential these elements were studied within 
the strictly defined chemical conditions of bone organ culture. 
Fetal rat bones, dissected free from cartilage, were cultured 
for 120H in plain BGJ medium (control = C) or BGJ + CaNa2EDTA 
(treated bones = T). At 120H, bo,nes were ashed, solubilized in 
HN03, and 25 µl were mounted on a mylar target. Elemental 
characteristic x-rays, excited by a 2.5 Mev proton beam, were 
observed with a Si(Li) spectrometer. X-rays for the metals 
analyzed from blanks, standards, and solubilized control and 
treated bones were measured by computer analysis of the spectra. 
The results (*p <.01, **p <.001 for T vs C•bones), in µg/100 mg 
bone ash (mean± SE), at CaNazEDTA medium levels of .001 and 
.05 mM, respectively, were: Pb: 31±1*, 25±1**, Zn: 38±2*, 18±1**; 
Cu: 3±0.5, 2±0.5; Cr: 11±1*, 3±0.5**; Fe: 18±2, 9±1**, 
Mn: 3±0.5**, undetectable**· Complementary studies examined 
effects of Zn medium levels on bone resorption: at Zn concentra
tions <l0-5M, the release of previously incorporated 45ca and 
210pb was enhanced from bone explants to the medium. Conclusions: 
1) Bone losses of essential metals accompany Pb chelation in 
vitro; this may occur in vivo as well; 2) A reduction in medium 
(ECF) Zn enhances bone resorption thereby increasing Pb efflux. 

EFFECT OF S RECEPTOR BLOCKADE (PROPRANOLOL) ON BRAIN 311 AND HEART MITOCHONDRIAL ACTIVITY OF HYPOXIC GUINEA PIGS. 
Linda M. Sacks, David W. Herbert, Joseph W. Starnes, 

Ellen 0. Fuller and Maria Delivoria-Papadopoulos. Univ. of PA. 
School of Med., Depts. of Physiology and Pediatrics, Phila., PA. 

Mitochondria adapt to hypoxia in-vivo by increasing state 3 re
spiratory rate (RR). Epinephrine administration in-vivo and per
fusion of isolated organs with cyclic AMP produce a similar rise 
in mitochondrial RR. The present study investigates the role of_,,6 
receptor stimulation as a mediator of mitochondrial adaptation to 
hypoxia. 10 guinea pigs, of which 6 received .5 mg/kg/IV proprano
lol, breathed 8% o2 . 3 guinea pigs received propranolol while 
breathing room air. Brain and heart subsarcolemmal mitochondria 
were isolated and state 3, state 4 RR (nmol Oz min-1 nmo1-1 cyto
chrome oxidase ± SEM) assayed. Heart mitochondria of propranolol
treated normoxic animals had 23% higher state 3 than controls (342 
±23 vs. 419±12, p<.05). Hypoxia produced an 8% increase in heart 
state 3 RR in propranolol-treated animals. Hypoxia without)lbloci<
ade produced a 29% increase in heart state 3 (342±21 to 442±59, 
p<.05). Brain mitochondria of normoxic propranolol-treated animals 
had 28% lower state 3 RR than controls. However, brain mitochon
dria in propranolol-treated animals responded to hypoxia by in
creasing state 3 RR 29% (465±42 to 600±19, p<.01). Propranolol 
has been shown to decrease 02 requirements in rat brain and in 
ischemic myocardium. In the present study during hypoxia, in-vivo 

did not prevent increased mitochondrial state 
the brain, and only partially blunted the increase in heart mito
chondrial RR. These data suggest that mitochondrial adaptation to 
hypoxia may be independent of ,areceptor stimulation. 

6B-HYDROXYCORTISOL (GBOHF) AS INDEX OF MICROSOMAL IN-312 HIBITION IN LEAD BURDENED CHILDREN. P. Saenger, M.E. 
Markowitz, J.F. Rosen, Dept. Ped. & CRC, A. Einstein 

Coll. Med., Bronx, N.Y. 
6sOHF is a normally occurring polar urinary metabolite of corti

sol formed by the cytochrome P-450 dependent mixed function oxi
dase (MFO) system in the liver. Lead (Pb) ion inhibits hepatic 
microsomal activity in animals. We therefore evaluated the useful
ness of 6BOHF excretion as an index of inhibition of microsomal 
function in 23 children (age 1-9 yrs) with mild to moderate in
creases in Pb burden (blood Pb 30-69µg/dl) and normal renal func
tion. Since the CaNa 2EDTA provocative test provides the most acc1.r 
rate "chemical biopsy" of chelatable Pb stores we examined the 
correlation between 6BOHF and urinary Pb excretion (Pb ) after Ca 
Na 2EDTA provocation. We observed a highly significant 
between 6BOHF and Pb (r=-.60, p<.001), but none between blood Pb 
and 6BOHF (r=-.08). e1oser examination of 12 children with 
tive CaNa2EDTA provocative tests showed that 6BOHF 
was markealy reduced to 180±17 vs 280±30mg/m /24h in normal age 
matched (p< .01). Urinary free 2ortisol (FF) was normal in 
Pb burdened children (39±4 vs 40±2µg/m /24h in nl controls). There 
was no correlation between FF and blood Pb or Pb (r=.05 and .03 
respectively). Tt1is suggests that adrenal functign is not sup
pressed in this group of Pb burdened children. 

Conclusions: Pb may inhibit MFO in children. An inverse corre
lation exists between 6BOHF and Ptu but not blood Pb. ln part i
cular those with positive provocation tests have markedly reduced 
6BOHF excretion. Thus measurement of 6BOHF appears to be a clini

ln probe in the evaluation of soft tissue 
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b? 125 ! 313 INA'.;TIV:O IN 'THE 
PUPPY. Sharon Siegel and 'l'erry Parkhill, 

Jepartment of Pediatrics, UCLA, Los Angeles, Calif. 
Human plasma has approximately two-thirds of its 

renin activity in the form of inactive renin, which 
could be secondary to a slower clearance rate than ac
tive renin. Active renin has a half-life of 12-20 min 

the newborn The distribution and metabolism 
o"'. exoo:enous 12.5 I inactive human plasma renin, 
r::.··1. 5t,OOO, war; studied in 5 newborn puppies. 1.'he an
imals were sacrificed and the removed and stud
ied chromato,,raphically alone: with periodic blood sam
ples durino: the 120 min study, for evidence of conver
sion of renin to low-molecular
wei!"ht rcnin. ':'he decay curve had an initial rapid 
phase of 10 + 1.5 min followed by a slower elimination 
half-life or-4o + 4.6 min. 125 I inactive renin 
was taken un by the red blood cell and released slowly. 
The liver, kidneys, and had the highest percen

of 125 1 inactive bi" renin at the termination of 
the study;. and there was no evidence of a in 
molecular wei ··:ht. In the newborn puppy: 1) 
inactive rcnin has clearance half-life 
than active renln in the newborn ni"let, 2) blood 

coulJ one compartment and act as a reser
voir "'.or inactive renin, and J) there is no evidence 
of conversion of hi.o;h-molecular-wein:ht renin to lo;v
molecular-weio:ht renln in the blood or tissues, 

DIFFERENCES IN CLINICAL RESPONSE TO AMINOPHYLLINE 314 AMONG PRETERM INFANTS WITH APNEA. Maureen E. Sims, 
Gloria Yau, and Paul Y.K. Wu. Univ. of So. Calif. 

Sch. of Med., LAC-USC Med. Ctr., Dept. of Peds., Los Angeles, CA. 
Aminophylline (A) is widely used to treat apnea in preterm 

infants. In order to determine the relationship of gestational 
age (GA) and birth weight (BW) to the efficacy of A, we conducted 
a randomized, controlled study of 31 preterm infants with apnea 
of prematurity. Their mean GA=31+2.3 wks. and BW=l309+331 g. In
fants in the study had a minimum-of 3 apneic episodes>20 sec. in 
an 8 hr, period or 6 in a 24 hr. period. The infants were divided 
into two groups. Group A (17 infants) received a 7 day course of 
A with a loading dose of 6.8mg/kg and a maintainence dose of 2.0 
mg/kg q8h. Mean serum level of A was 7.1+2.2 mg% on the 2nd to 
3rd day of therapy. Group B (14 infants) were controls, and did 
not receive any A. Results: In Group A, 5 infants had increased 
apnea and developed respiratory failure requiring ven
tilation. In 1 infant the apneic spells remained unchanged on A. 
The GA BW for these 6 infants were 26-30 wks, and 690-1130g 
respectively. Two of these infants died. In Group B, 5 infants 
developed respiratory failure. The GA and BW for these infants 
were 27-29 wks, and 820-1040 g respectively. There were 2 deaths 
in this group. For the non-respirator infants the decline in apnea 
in Group A was 3-4 times greater than in Group B. The data indi
cate that in preterm infants with apnea: 1) A was effective in 

the frequency of apnea in infants whose GA> 30 wks and 
BW>ll30 g, but ineffective in those with lower GA and BW.2) A did 
not decrecse the need for assisted ventilation 3) A did not 
alter morta.l i ty. 
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PHENYTOIN TERATOGENIC INJURY IN A MOUSE ANIMAL MODEL-

• POSSIBLE ROLE OF A REACTIVE METABOLITE. Wayle R. 
Snodgrass. (Sponsored by: Michael D. Bailie 

To test the hypothesis that the fetal hydantoin syndrome is 
due to metabolic activation of phenytoin to a toxic metabolite, 
pregnant mice were given phenytoin with or without pretreatment 
by an inducer, phenobarbital (Pb), or an inhibitor, piperonyl 
butoxide (Pip) of drug metabolism. Phenytoin treatment alone 
produced a 42% incidence of teratogenic injury (cleft palate and 
resorptions); controls had a 3.0% incidence. Pb pretreatment in
creased the incidence of teratogenic injury to 100%. Pip pre
treatment decreased the incidence of teratogenic injury to 36%. 
In another group of experiments young adult male mice were given 
phenytoin in a single i .p. dose. Liver glutathio11e (GSH) was 
determined 4 hours after the dose. Pretreatment with Pb lowered 
liver GSH content from 82% of control non-pretreated to 53% of 
control. Pretreatment with Pip entirely prevented the decrease 
in liver GSH by phenytoin. Pretreatment with butylated hydroxy
toluene (BHT), an inducer of epoxide hydrolase, prevented pheny
toin-induced GSH depletion. 

These data demonstrate that: 1. phenytoin teratogenic injury 
in this mouse animal model is increased or decreased by inducers 
and inhibitors of drug metabolism, respectively; 2. phenytoin 
produces liver GSH depletion; 3. this GSH depletion is 
increased or decreased by inducers and inhibitors of drug 
metabolism, respectively. The conclusions from these data are: 
1. phenytoin teratogenic injury may occur via a reactive meta
bolite; 2. this reactive metabolite possibly may be an epoxide. 

316 
PHENYTOIN EXPOSURE IN UTERO PRODUCES INFERTILITY IN 

• FEMALE OFFSPRING. B.R. Sonawane, M. Koby!k.,vich, M. 
DeRosa and S.J.Yaffe, Dept. of Peds., Uni. of P .. nn:-.:;;;;J 

Children's Hospital of Philadelphia, Phila., PA 19104 
Drug t!Xposure during may result in pc:rmant:nt rt:produc

dysfunctions in We havt: previously dt:monstratt:d in 
thl: rat that prenatal phenobarbital exposure: results in 
tivc in tht: otfspring (Scit:ncc 208:508,1980). Therefore, 
we 1:::xamint:!d the possibilitt of whetht::rPhenytoin (P) 1 a known 
tt:ratogen and a structurally relatc:d anticonvulsant, is also 
capabll: of causing dysfunctions. Timtd-prt.!gnant rats 
(CD strain) wee" injected (SC) with a sing!" daily dose of Na 
ph .. nytoin 05mg/kg body wt) dissolved in O.IN NaOH on 17 thru 20 
days of gestation. Control mothers were given vehicle. Pregnancy 
was uneventful and P treated motht!rS dt::livered litters which 
appt.!arcd normal, t!XCept for body weight which was significantly 
decreased. P trt!ated offspring (16 wk old), when matt:.d with normal 
adult stud malt!S, had a higher incidcnce of infertility, dt::spite 
the presence of sperm in the vagina (P-30% vs C-16. 7%). In 
addition, the mean number of implantation site-;- per animal was 
markedly reduced (P-11.0 vs C-15.8). The mean rate of resorption 
was higher (38.2%) in P .;ffspring than in control (6.1%). As a 
consequence, P offspring had a fewer number of live fetust::s (P-8.0 
+ 1.8 vs C-15.0 + 1.2). Thesto findings suggest that pn·natal 
°'Pht!nytoin exposure-during the pt.!riod of nt::.uroendocrint· di fft:rt-:.nti
ation advt:rsely affects tht:: fertility of offspring. The basic 
mechanisms by which phenytoin contributes to tht::se manifestations 
are unclear. (Supported in part by NIH-HD10063). 

INCREASED ACETAMINOPHEN TOXICITY IN LYMPHOCYTES • 317 HETEROZYGOUS FOR GLUTAT!ilONE SYNTHF.TASE DEFICIENCY: 
FAILURE OF N-ACETYLCYSTEINE PROTECTION. Stephen P. 

Spielberg, Hospital for Sick Children, Div. Clin. Pharm., Toronto 
Glutathione(GSH) serves as a major cell defense against toxicity 

from metabolites of drugs such as acetaminophen(APAP). Patients 
heterozygous for GSH synthetase deficiency(GSH-SH) are phenoty
pically normal in the absence of drug-induced stress, and have 
normal baseline intracellular GSH content. We have studied the 
response of GSH-SH lymphocytes to APAP metabolites generated by a 
murine hepatic microsomal system. Cells were incubated with mi
crosomes and APAP for 2 hrs, collected by centrifugation, suspend 
ed in drug and microsome-free medium for 16 hrs, and toxicity 
assessed by trypan blue dye exclusion. GSH-SH cells had normal 
baseline viability. However, the cells showed significant damage 
at low APAP concentrations which were non-toxic for normal cells, 
and had an increased percent of dead cells at high concentrations 
(normal:l8.3+0.5% dead cells at 1.5mg/ml APAP; patients:29.9+0.5% 
and 29.7+1.5%). N-Acetylcysteine added to the medium after the 2 
hr drug challenge decreased toxicitv in normal cells(3.9±0.5%), 
but did not alter GSH-SH cell toxicity. GSH-SH cell GSH content 

not recover as much as in normal cells when incubated with 
N-acetylcysteine after APAP exposure. N-Acetylcysteine may pro
tect cells in part by providing cysteine for synthesis of GSH 
which, in turn, may be involved in repair processes after 
APAP-induced damage. GSH-SH patients(prevalence approx. 10-4) may 
be at increased risk for APAP toxicity, and may not be protected 
by N-acetylcysteine because of decreased ability to regenerateGSH 
after APAP challenge secondary to normal enzyme activity. 

A"ITICONVULSANT-INOUCEn APLASTIC ANEt'lA: INCREASED • 318 SUSCEPTIBILITY TO TOXIC nRur. 11ETABOLITES IN VITRO. 
S.P. Spielberg, W.T. Gerson, D.G. Fine, Johns Hopkins 

Sehl. Med., Oepts. of Pediat. and Pharmacol., Baltimore, a,nd 
Hospital for Sick Children, Oiv. Clin. Pharm., Toronto. 

A patient sequentiallv developed aplastic anemia from phenytoin 
and c8rbarnazepine. Both compounds undergo metabolism to poten
tially toxic arene oxide metabolites(Ao>1). We tested the hypothe
sis that the patient's adverse reactions were due to decreased 
ability to detoxify AOM by challenging his peripheral lymphocytes 
with metabolites generated by a murine hepatic microsomal system. 
The patient's cell viability was normal in the absence of drugs. 
Phenytoin metabolites produced dose-dependent(31-125ut1) toxicity 
from 10.6 to 22.6% dead cells; normal cells from 20 control 
subjects showed no toxicity above baseline(approx. 5%). Carbama
zepine metabolites also produced greater toxicity to patient 
cells than to controls. Toxicity was dependent on microsomes and 

was enhanced in normal cells by inhibiting epoxide hydro
lase, and was blocked by adding purified epoxide hydrolase to the 
medium. Cells from another patient with phenytoin toxicity who 
tolerated carbamazepine without sequelae showed increased toxicity 
from phenytoin hut not from metabolites. While no 
relatives of the first patient were available for study, the de
fect in detoxification in the second patient was expressed in 
relatives' cells as an autosomal recessive trait. The results 
provide the first evidence for the role of AOlf in the pathogene
sis of aplastic anemia in humans. Individual differences in cell 
response to potentially toxic AOH mav be due to genetically hetero
geneous defects in detoxification of these metabolites. 
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PLASMA GLUCOSE CHANGES DUR I NG THEOPHYLL I NE THERAPY. 
G. Srinivasan, J. Singh R.S. Pildes, T.F. Yeh, Cook 
County Hospital, Depart. of Pediat. ChicagO,lll. 

Changes in daily plasma glucose after oral theophylline (T) 
therapy were studied in 13 apneic or respirator dependent pre
term infants. Glucose was measured 1-2 hrs after each morning 
dose of T. All infants were on nasogastric drip feedings and/or 
intravenous fluids. Serum T levels ranged from 
tional age (mean:tSEM) was 31±.0.67 wks and postnatal age at the 
time of study was 14.7±.J0.4 days. Total duration of treatment 
was 8.8:t0.8 days. Glucose(l.V.) 

Glucose(mg%) Cal/Kg/Day mg/kg/hr 
-24 hrs (13) 73.4 + 4.6 73,9 ±. 8.6 262 + 53 
Day 0 (13) 73.0 ±: 5.1 73-5 ± 8.5 279 ±: 49 
Day 1 (12) 95.0 ±. 5.8'"' 74.8 :!:. 8.7 280 :!:. 56 
Day 2 (11) 91.5 ±. 3.7** 89.1 + 8.2** 250 :!:. 57 
Day 3 (11) 90.0 ±. 6.0* 98.2 ±: 8.4** 215 :!:. 61 
Day 4-6 ( 9) 90.2 + 3.35* 99.8 + 8.4** 185 + 64** 
Day> 7 ( 9) 87.4 ±: 4.3 116.7 ±: 14.2** -
Post-Rx (10) 80.3 ±. 2.8 121.6 ±. 13.1'''''' 
''**p<0.01 (two tail), '"'p<0.05 (two tail), ''p<0.05 (one tail) 
There was a significant increase in plasma glucose during Day 
through 6; the values then decreased and glucose values were not 
different from those at base line after 7 days of T and after 
therapy was discontinued. The increase in plasma glucose could 
not be attributed to caloric intake or l.V. glucose and was prob
ably mediated through cyclic AMP. Hyperglycemia (plasma glucose 
>150mg%)was not noted during the study period. 

PHARMACOKINETIC EVALUATION OF CIMETIDINE IN IN-3'.Z() FANTS. Ina Stile, Robert Simon, I. Mark Hiatt, Thomas 
by L. Stanley 

Pediatrics, CMDNJ-Rutgers Medical School, St. Peter's Medical 
Center

1
New Brunswick, NJ and Department of Pediatrics, Monmouth 

Medica Center, Long Branch, NJ. 
Cimetidine, an H2 receptor antagonist, blocks histamine in

duced acid secretion. Cimetidine has been successfully used in 
the management of reflux esophagitis in newborns 1 although lit
tle is known about the pharmacokinetic characteristics of this 
drug. We administered cimetidine 10 mg/Kg intravenously to one 
term infant with a gastrointestinal bleed and orally to a second 
infant with reflux esophagitis. Venous blood samples were drawn 
at 0.5, 1,2,4 and 8 hours after the initial dose. Concentration 
of drug in plasma was assayed by high pressure liquid chromato
graphy. 

After I.V. administration the serum half life was 1.8 hours 
and the clearance rate was 730 ml/kg/hr. The half-life and clear
ance rate was 2.2 hours and 500 ml/Kg/hr respectively after oral 
administration. Maximum serum levels observed were 5.0ug/ml (IV) 
and 4.2 ug/mL (PO) at 30 minutes, and minimum levels of 0.3ug/ml 
(IV)and 0.6ug/mL (PO) at 8 hours. A serum level of 0.5ug/mL is 
necessary to achieve 80% suppression of acid secretion. 
The higher level attained after oral adm1nistration may be due 
to delayed absorption of cimetidine. Our preliminary results in
dicate that the elimination of cimetidine in infants is similar 
to that in adults. Oral and intravenous administration appears 
to result in equivalent elimination patterns. Current dosing 
guidelines suggesting the administration of 5-10 mg/kg of c1me
tidine every twelve hours may not be applicable to infants. Our 
data implies that a lower dose and decreased dosing interval may 
be necessary in order to avoid potential adverse CNS, renal, and 
hepatic reactiu.1s. 

THE EFFECT OF AMINOPHYLLINE ON BRAIN BLOOD FLOW IN 
THE PIGLET WITH CONTROLLED VENTILATION. Barbara s. 
Stonestreet, Philip T. Nowicki, Nancy B. Hansen, and 

William Oh,, Brown Univ., Women & Infants Hosp., Dept. of Ped., 
Providence, RI 

Aminophylline (A) constricts the cerebral vasculature and re
duces brain blood flow (BBF) in the adult because of hyperventil
ation induced hypocapnea and/or direct pharmacologic effects of 
the drug on the cerebral blood vessels. To examine the direct 
pharmacologic effects of A upon the cerebral vasculature, 
BBF (by microsphere technique) and brain 02 consumption (BV02, by 
Fick's principle) were determined in 14 piglets (age 1-6 days) 
with controlled ventilation before and after intravenous admini
stration of 6mg/kg of A (n=9) or placebo (n=5). Arterial hemato
crits, pH, pCOz, and p02 remained unchanged throughout 

Total BBF 
Cerebrum (ml/min/lOOgm) 
Cerebellum 

Minutes Post Aminophylline 
0 15 45 85 

109+38 M+SD 
109+"36 
122+41 

100+27 
103+29 
108+31 

J 12+54 
116+59 
118+50 

114+43 
118+49 
114+45 

111+36 123+73 Brain Stem 125+"62 129+52 
259+38 274+65 svo2 (µM/min/lOOg) 2a5+9o 297+74 

7+2 7+2 (A) Plasma Cone. (mg/dl) O 6+1 
Piglets receiving placebo showed no changes in the above para
meters. The data indicate that A does not have a direct pharmo
cologic effect on BBF and BV02 in the piglet with controlled ven
tilation. Hypocapnea-mediated cerebral vasoconstriction by A in 
spontaneously breathing piglets is currently being studied in our 
laboratory. 

IV MORPHINE FOR YOUNG CHILDREN BASED ON TOTAL BODY • 3'.Z::Z CLEARANCE. H. Vandenberghe, H .Chi nyanga, L. Endrenyi, 
S.MacLeod,S.Soldin, Span. S. Spielberg, Research 

Institute, The Hospital for Sick Children, Toronto, Canada. 
The use of intravenous (IV) morphine in combination with muscle 
relaxants, nitrous oxide and oxygen in balanced anaesthesia is 
of growing importance in children, but optimal dosage and rate 
of morphine administration is controversial due to limited avail
able pharmacokinetic information. We have studied 12 children 
from birth to 5 yr of age receiving IV morphine as part of bal
anced anaesthesia regimens at varied dosages including bolus in
jections of 11 and 50 µg/kg and maintenance infusions of 1 and 2 
µg/kg/min. In order to determine morphine serum concentrations 
we developed a sensitive and specific assay by reverse phase 
paired-ion high performance liquid chromatography with electro
chemical detection. Only 100 µl scrum or plasma is required for 
analysis permitting quantitation at multiple points. Total body 
clearance (TBC) of morphine was 21.1 ± 2.4 ml/kg/min (X ± SD, n= 
11), a value significantly greater than the TBC of 6.2 ml/kg/min 
reported by et al. (Clin. Pharmacol. Ther. 26:354-365, 
1979) for children aged 1-7 yr after a single dose. From our data 
it appears that a loading dose of 50 µg/kg over 5 min followed 
by a maintenance infusion of 2 will provide a steady 
state serum morphine concentration between 80 and 100 i1g/L. The 
minimum serum concentration for analgesia during surgery in chil
dren approximates 65 µg/L according to Dahlstrom (see above). 
Calculation of parenteral morphine dosage for children must take 
into account a TBC three times greater than previously realized 
if subanalgesic serum concentrations arc to be avoided. 

• CONCENTRATION-RELATED LOWERING OF PULMONARY VASCULAR 
,{,,, RESISTANCE (PVR) RELATIVE TO SYSTEMIC VASCULAR 

RESISTANCE (SVR) BY TOLAZOLINE (TZ). RM Ward, CH 
Daniel, and SR Willis (Spon by ill Maisels). Penn State Univ Coll 
of Med, M. S. Hershey Med Ctr, Dept of Peds, Hershey, PA. 

TZ has been administered to newborns to lower PVR since the 
first description of persistent fetal circulation (PFC). Right 
to left cardiovascular shunts in PFC prevent accurate measure
ment of vascular resistances in newborns. Cardiovascular effects 
of TZ have not been reported in animals without anesthesia or 
surgery on the day of study, nor correlated with plasma TZ 
concentrations ([TZ]). 

A chemically specific micro-assay for TZ was developed and 
used to determine pharmacokinetic parameters for TZ in lambs in 
order to achieve steady state [TZ] (coefficient of variation 
<15%) rapidly. Lambs were prepared for study by peripheral 
insertion of catheters 16+ hours before study. After a control 
period, a series of increasing [TZ] (similar to those observed 
in neonates) were achieved (2-5/experiment) and confirmed by 
chemical analyses. Cardiovascular resistances and heart rate 
were determined 3-5 times at each concentration, averaged and 
compared to control. The relationship between cardiovascular 
parameters and log [TZ] from 0.30 to 11.71 mcg/ml (N=24) were 
analyzed. Increasing [TZ] produced a concentration-related 
increase in cardiac index (p<0.05), decrease in svn (p<0.01, 
slope= -15.8), and decrease in PVR (p<0.001, slope= -28.2). 
Thus, increasing [TZ] decreases PVR twice as rapidly as SVR. 

VITAMIN E INHIBITION OF HYPEIDXIA EF'FOCTS IN 'IllE NEW• 3::Z4 RABBIT LlNS. Jill A. Ward arrl Robert J. Roberts, 
Depts. Pediatrics and Pharmacology, University of ICMa 

College of MErlicine, Iowa City, IA 52242. 
Rabbit pups delivered via Caesarian-section at 31 days gesta

tion (tenn) were housed in temperature, humidity and bacterially 
controlled chambers and exposed to 95+% oxygen or air for 48 
hours. 100 mg/kg vitamin E or placebo was administered S.Q. at 1 
and 24 hours of life. On sacrifice, the pups' tracheas were 
cannulated for pressure-volume determinations and lavage collec
tion, or for glutaraldehyde fixation and morphanetric analysis. 
Oxygen exposure resulted in 25% less total lavage phospholipid 
content, smaller relative concentration of lavage phosphatidyl
glycerol (2.3 vs 3.6% total phospholipid), smaller maxi.mum lung 
volumes and a higher pressure to inf late the lungs to 30% max
imum volume (19.2 vs 15.5 an H20). Additionally, reduced air: 
tissue ratios were detennined f ran lung sections in oxygen
exposed pups as canpared to air-treated littermates. Treatment 
with vitamin E was shown to canpletely abolish all these effects 
of hyperoxia, with values for oxygen-exposed +vitamin E-treated 
pups unchanged fran those for air-exposed controls. Vitamin E 
treated air-exposed animals were found to be the same as placebo
treated, air-exposed littermates. These data indicate that hyper
oxia exposure in the newb:>rn rabbit affects the lun:i b:iochanically, 
functionally, and morphologically. Vitamin E treatment restores 
these changes to control values without exerting any additional 
effect of its own in the control, air-exposed situation. Thus, 
vitamin E treatment rray act as a protectant in the lung chal
lenge:l with hyperoxia, possibly through its action as an anti
oxidant. Supported by NIH pre:loctoral Traineeship #GM07069. 
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TISSUE DISTRIBUTION OF GENT AMI CHI IN LAMBS: EFFECT 
POSTNATAL AGE AND ACUTE HYPOXEMIA. Douqlas 

Weismann, James Herrig_ and Oliva McWeeny (Spon. by 
Jean Robillard), Univ. of Iowa Col. !lept. of r'ed., Iowa City. 

Gentamicin tissue distribution and uptake were studied in 
chronically-catheterized lambs {n=28) in relation to their possi
ble role in postnatal age- and hypoxemia-related effects on serum 
gentamicin concentration (SGentl. Gentamicin was administered 
intravenously in a dosage of 2.5 mg/kgBW(n=l8) or 10 mg/kgBW(n= 
10). Lambs were grouped as young (less tr.an l week of age, n=l3) 
and older (2-5 weeks of age, n=l5) and were studied during norm
oxemia or hypoxemia (mean p02 36±7 torr). Tissue blood flow (TBF) 
to liver, spleen, ileum, jejunum, skeletal muscle, heart, adrenal 
and kidney was determined by radiolabelled microspheres. Genta
micin delivery to these organ tissues (DGent• calculated as pro
duct of TBF and SGentl• tissue gentamicin content (TGentl and 
SGent (determined by radioimmunoassay) were dose-dependent. 
SGent {µgm/ml) per unit (mg per kgBl·J) dose was significantly 
higher (p<0.05) in older (2.40±0.58) relative to (l. 16± 
D.43) normoxemic lambs. Hypoxemic lambs had significantly higher 
SGent than normoxemic lambs in both young (2.44±0.48 to 1.16± 
0.43) and older (3.48±0.79 to 2.40±0.58) groups. DGent (µgm/min• 
gm) per unit dose was also significantly higher in hypoxemic rel
ative to normoxemic lambs to liver (0.79±0.41 to 0.19±0.22), 
heart (16.89±7.47 to 6.12±3.08) and adrenal (15.48±9.13 to 4.62± 
3.13) tissues. TGent (µg/gm) responded similarly: liver (0.44± 
0.2 to 0.27±0.09), heart (0.34±0.41 to 0. 15±0.09) and adrenal 
(0.66±0.44 to 0.24±0.14). Hypoxemia- and age-related effects on 
SGent were not explained by differences in TGent in these lambs. 

UNTOGENY OF a- AND a-ADRENERGIC RECEPTORS IN RAT LUNG. e 326 Jeffrey A. Whitsett, Jeffrey A. Burdsall, Akihiko Noguchi, 
Children's Hospital Medical Center, Cincinnati 

Catecholamines mediate lung function by interacting with a- and 
a-adrenergic receptors (a-AR, a-AR). a Adrenergic stimulation of the 
lung results in pulmonary vascular and bronchiolar constriction con
trasting with the smooth muscle relaxant effects of a-adrenergic 
agonists. Because of the possible role in the regulation of pulmonary 
blood flow and airway resistance during develoi:ment, the ontogeny of 
lung al- and a-AR's were compared. The binding of the al-adrenergic 
ligand [3H]prazosin was demonstrated in membranes of rat lung from 
day 18 of gestation to adulthood. Specific binding was present at all 
ages, was reversible and inhibition by agonists followed the order: 
(-)epi=(-)norepi»(-)iso>(+)norepi; antagonist potencies were: prazo
sin>WB4101, »yohimbine. Binding capacity increased progressively 
during the neonatal period from 52±9 on day 18 of gestation to 105±4 
fmoles·mg-1 protein (mean±SE) by postnatal day 15 then dycreased 
reaching adult levels by 28 days of age, 62±3 fmoles·mg- • The 
pattern of al-AR's contrasted with that of a-AR's assessed with 
[3H]dihydroalprenolol ([3H] DHA). [3H]DHA binding increased 
during this same time period fran 46±4 on day 18 of gestation to 496±44 
fmoles·mg-1 in the adult lung. Affinity for [3H]prazosin and 
[3H]DHA did not change with age. a-AR density is high in the neona-
tal period, decreasing thereafter. The timing of the changes in 
al-AR's correlates with the timing of increased sympathetic innerva
tion of the developing rat lung and is distinct fran that of a-AR's 
sites. 

RESPONSE TO J'.NroJ11E'rHACIN IN Pl1EMA'J'Ul1E IN'l<'ANTS <1000 • 327 GIB WI'IH PA'l'ENT DUCTUS A.Pl'ERIOSUS (PDA). T.P. Yeh,!_. 
Carr, D. Raval, J. Luken, A. Thal.ii, R.S. Pildes. 

Cook County Hospital, Dept.-of Ped., UniV:-ornr.-ancfl:Fircago 
School, Chical':o, Ill. 

There are conflictinl': reports on the effect of Indomethacin 
(I) therapy on PDA in tinv premature infants. To determine pos
sible factors associated with this variable response, an analysis 
of clinical, biochemical and pharmacokinetic data of 17 premature 
ini'ants with SYTTV'tomatic PDA (echo LA/Ao >l. 3) was undertaken. 
0.3mP"../kg,IV I was l':iven q 24 hrs, for a rraximum of 3 doses if 
needed. The infants were divided into two i':rOUPs: Gr I: 7 in
fants with BW <lOOOrons (mean+SD 837+1051':ms, GA 29.5+2.lwks); Gr 
II: 10 infants >lOOOl':ffiS (1191+190Piiis, GA )2.l+l.1wks). Therewas 
no difference between Gr I and-Gr II before study in Postn. al':C 
(11.4+9.l vs 9.9+3.5 days), postconcept. al':e (31.1+3.l vs 
l.4wks) or in cfilrjiopulmonary status. "Successful-response" re
quired clinical and echo and disapnE>e>rance of murrrn.ir. 

Gr I (7) Gr II (10) 
AVD (L/kF,) 0.47+0.2R 0.25+0.07* 
Half life (hrs) 2fi.?+"ll.7 10.l+'i.7 
Clearance (ml/kp'/hr) lfi.5+11.5 9. 1+3. 7 
Peak Concentration (µF/ml) 1.04+0.31 1.35+0.27* 
Responders (1 dose) I 'f* 
Responders (2-3 doses) 5 ) *p<.05 
Non-responders 1 0 **p<.01 
This study indicates that both /':rOUps of infants responded to I 
therapy but tinv prematures mav need JTPre doses than larr:er in
fants possibly due to larr:er AVD and lower oeak I concentration. 
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DECRF.ASED PLA.SJllA GLUCO.'lE C.01 ;FOU.OWJJ'lG JNTRAVENOUS IN
JXJME'l'HAC'J;J'< (Jl WERAPY nl l?RE:MATURE INFANTS WITH PDA. 
T.'.F. Yeh, D. '.Raval, L.D. Lilien, e, Srinivasan, R.S •. 

Pildes. Cook County Hosp. Dept. of Ped. , 'Uni'v, of Ill. and 
Chicago "Mi!dical School, Chicap:o, Ill. 

In a d011ble.-blind study of I therapy 1n premature ini'ants with 
synptomatic PDA, G was -meaSt!I'ed 1n 47 infants (22 control, C; 25 
I} llefOl"e and at 24, 48, 72 hrs after -iredication, All ini'ants 
had failed to Tespond to 24 l'n>s fluid Testriction and fu:rosemide. 

I or saline placebo was !Oven q 24 hrs for amax:lmum of 
3 doses, as needed, Plasma I was -ireasured in 15 infants of the 
I group by gas chr-omatography, Prior to the study; the C and I 
groups -were cooparable in BW Gnean+SD U-30!-420 vs 135D+401!1J11S) 
GA 00.5+2,2 vs Jl,'4+2.3wksl, C8".'"'9+4,8 'VS 9.0t5,4dys). 
Total fluid and caloric intake were s:bnilar, -

Plasma glucose <1n!".s%) TV F,luc. (Jng/kg/min) 
C I C I 

Before -rred. 83;9+]0. 3 94.'3+48. 2 3.-2+3. 7 3. 8+2. 5 
After -rred. (24hrs) 94.2+"35.9 70.i3+19.6** 2,7+2.2 3.8+2.9 

C48hrs) 90.'4'+19.0 70.'<)+29.5* 2,6+2.2 3.6+2.6 
(72hrs) 8o.'4+13.] 70.5+18.3 2.7+2.o 3.2+1.8 

While there was no si171. aifference between the gr6ups in Iv p;lu-
cose intake, infants in I group had a sif'Tl. lower (*p<.05; **p< 
.01) glucose than that of the control group at 24 and 48 hrs af
ter -rredication. A sif111. neg, correlation was seen between G and 
I concentration (p<.05] and between G and corresponding I concen
tTation-t:lme integl"al CP<.01]. 'l'his study sup-.,gests that I 
therapy decreases G and that endo@:enous PGs may play a role in 
glucose homeostasis in premature infants. 

• 
A DOSE RESPONSE CURVE IN CHILT·'IOOD ASTHMA FOR 

329FENOTEROL. J. Yahav, C. P. Reilly, 
G. Worsely and H. Levison. The Hospital for Sick 

Children, Department of Pediatrics, Toronto, Ontario, Canada. 
Inhaled beta adrenergic agonists are the most effective 

inhaled bronchoailators used for the management of bronchial 
asthma. In adult patients, fenoterol, a specific B broncho
dilator produces maximal bronchodilation in the range of 
0.8 - 1.3 mg. 11lere are no dose response curves in children for 
this class of bronchodilators. The object of the present study, 
was to define a safe bronchodilator dose in childhood asthma. 
1be study was carried out as a 4 way crossover, doubleblind, 
randomized study. 20 children took part in the study, 8 of whom 
were 5-9 years of age and 12 were 10-14 years of age. Each group 
had a separate randomization 0£ treatment using the following 
doses: 1) placebo, 2) 100 mcg, 3) 300 mcg, 4) 1,000 mcg. The 
4 medications were given 4 separate days. Pulmonary function 
was measured at O, 15, 30, 60, 120 and 180 minutes after the 
inhalation. The results showed that maximum bronchial dilatation 
occurred after 30 minutes and reached a plateau at 60 rr.inutes. 
After 3 hours, there was still significant bronchodilatation when 
compared to the placebo. There was no statistical difference 
between a 100 mcg Vs. 300 mcg, but a comparison of the area under 
the curve between the high and low dose showed a significant 
increase for 1,000 mcg p <::-03. We conclude that inhaled 
fenoterol is a very adequate bronchodilator in asthmatic 
children and the dose required to produce maximum bronchodilation 
is in the range of 100 - 300 mcg. 

ENDOCRINOLOGY 
CON:ORDllN'.:E OF INITIAL AND FIN11L DRu; INDICATION Thi 330 NEJJNA.TAL THERAPY. J.V. Aranda, J.M. Collinge, E.W. 
Outerbridge. McGill University-MJntreal Children's 

Hospital ResearCh Institute, Quebec, Canada. 
'lb assess the accuracy of initial drug use in neonatal pharma

rotherapy, the degree of indication at onset of therapy was a:im

pared to that at discharge or completion of therapy. Nine indica
tions (see Table)were assigned to 6616 drug regi.Jrens given for 
the first tirre to 495 neonates in an intensive care unit in 
1977-78. 135 dzugs were used and indications were based on arbit
rarily set criteria:l)evidencc for definite existence of disease 
process, based on laboratory and clinical criteria, 2)evidence 
for efficacy and appropriateness of a drug for the disease pro
cess based on available pharmacologic data.Results sho.-1 a good 
roncordance of the initial and the final degree of indication ex
cept for the non-inidcated drugs and those given on a presUI1ptive 
basis. 
INDICATIOO: DRUG RffiIMEN #INITIAL #FINl\L (% CCN:ORDAK:E) L\% 
Definite 2039 2127 (95.8%) + 4.3 
PresUI1ptive 783 580 (74.0%) -25.9 
Enperical 1046 920 (87.9%) -12.0 
Procedure related 665 665 (100%) O 
Prophylactic 1080 1065 (98.6%) - 1.9 
Resuscitation 183 182 (99.4%) - 0.5 
Palliative 132 131 (99.2%) - 0.7 
l'bt indicated 27 313 (0.8%) H059.2 
Not classified 645 606 (93.9%) - 6.0 
Inadequate 16 27 (59.2%) -68.7 
Data suggest justifiable use of rrost drugs in neonatal therapy 
except with antibiotics and diuretics. 
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FUNCTION IN CHILDREN WITH EMPTY SELLA SYN-331 DROHE-Silva Arslanian and James Gutai (Spon. by Jean 
F. Kenny) U. of Pgh, Children's Hospital of Pgh; Dept. 

of Peds; Pittsburgh and East Carolina University Dept. of Peds, 
Greenville, NC. 

Hypothalamic pituitary function in the primary empty se!la syn
drome (ESS) has been studied extensively in the adult population, 
but few pediatric patients have been evaluated. We report on the 
pituitary function in 5 female children-I black, 4 white-with ESS 
having a mean age at the time of diagnosis of 8 8/12 yrs. and a 
range of 2 9/12 - 12 8/12 yrs. The diagnosis of empty sella was 
established by CT scan with and without metrizamide cisternogra
phy. Pituitary TSH, ACTH, GH and prolactin reserve were assessed 
in response to provocative stimulation. 

RESULTS: One patient had documented isolated growth hormone de
ficiency while none hrtd TSH One patient had pituitary 
dependent hypercortisolism. FSH/LH abnormalities were found in 
one patient only, having XO/XX mosacism. Prolactin levels were 
normal in 3 patients tested. Two patients had normal pituitary 
function tests; however, one of them had been on thyroid replace
ment therapy since the age of months for congenital hypothy
roidism. 

CONCLUSION: In children there appears to be a female predilec
tion for ESS; however, unlike the adult population 9 there is no 
black predominance. Three of our five children with ESS had dis
turbed pituitary function at the time of diagnosis. This high 
incidence of endocrine abnormalities, though the study is small, 
stresses the importance of complete evaluation of pituitary func
tion in children with ESS. 

• 332 
OXYTOCIN SECRETION IN LACTATING EWES. J. Ayramlooi, 

A-R Fuchs, A. Rasmussen, L. Sumulong. The Lc>n9 Isla11d 
Jewish Hospital, New ilyde Park, NY Cornell Univer·· 

'ity Medical College, New York City, Department of Obstetrics and 
Gynecology. (Spon. by Peter A. M. Auld) 

Oxytocin (OT) is essential for milk removal in most animals but 
in sheep and goats normal milk yields have been obtained during 
hand milking without measurable release of oxytocin using bioassay 
techniques. To examine the influence of nonnal suckling on plasma 
OT, we have measured plasma OT by RIA in 4 sheep on days 1 to 15 
of lactation. Each ewe nursed one lamb 2 to 3 times daily. Sam
ples were taken through an indwelling catheter before the lamb was 
brought near the ewe, and before contact was allowed with the 
lamb, at active suckling, and at l, 5, 10, 15, 30, and 60 min 
aftE'r suckling began. Basal OT was 10+4.5 pg/ml, rising signifi
cantly to 21.8+5.7 pg/ml after the lamb was returned but before 
tactile contact was established. A further rise occurred in all 
instances during suckling, maximum levels varying from 14 to 210 
pg/ml. Mean plasma OT was raised over basal levels throughout 
the suckling periods which lasted 2.9+0.38 min on average. After 
suckling stopped, OT levels remained elevated in most instances 
for considerable lengths of time, returning to baseline in about 
60 min. Thus, during each suckling episode, the lamb induced 
secretion of oxytocin in the ewe. Moreover, the reflex becomes 
conditioned very rapidly as indicated b:; the rise in maternal 
p 1 as ma OT at the sight of the 1 amb from day 2 onwards. 

Testosterone Response to a Simplified Human Chorionic 
333conadotropin (HCG) Stimulation Test in Boys. 

Laura K. Bachrach, Chris T. Cowell, F. John Holland 
(Spon by Ron Gold) Hosp. Sick Child., llept. Peds., Toronto. 

The measurement of serum testosterone concentration [TJ after 
multiple HCC injections has been recommended for assessment of 
testicular function in prepubertal boys with cryptorchidism and 
other testicular anomalies. We determined the ['I) before and 
72 hours after a single HCG injection (1500 IU/m2) in 28 boys 
aged .02 to 15.2 years. The groups included 17 with cryptorchid
ism, 3 with isolated micropenis, 1 with delayed puberty, 4 with 
Prader-Willi Synd., 2 with small testes and 1 with anorchia. 
Twenty-five of the 28 patients (89%) demonstrated a >3 fold in
crease in (T) over baseline and/or a peak [r) >100 ng/dl. Sta
tistical analyses of the (T) response of these patients hy paired 
t test are shown. 
Age (yrs) No. Baseline (T] [TJ post HCG 

x ± SE x ± SE 
<O. 6 5 61 ± 2 8 2 34 ± 94 
0.7-5.0 9 12±2 141±21 
5.1-9 4 21±4 112±29 
9.1-11 2 26 (I patient) 148 ± 89 

Significance 
of change 

p <.2 
p <.01 
p <.05 

11.1-14 4 19 ± 5 194 + 22 p <.05 
In infants <0.6 years, basal and peak (Tj wen• higher than in 
other groups, and there was greater variability in response. The 
4 patients with negligible increases in (TJ following HCG included 
2 boys with Prader-Wil1i, l with hypothalamic hypopituitarism and 
l with anorchia. We conclude that a single HCl. injection can be 
used to screen for lcydig cell activity in cl1ildrcn. 

334 

LEVELS OF INSULIN-LIKE GROWTH FACTOR I AND II IN CORD 
• BLOOD OF TERM INFANTS. Ann Bennett, Darrell M. Wilson, 

Frances Liu, Raymond J. Nagashima, Ron G. Rosenfeld, 
Raymond L. Hintz, Stanford School of Medidne, Department of 
Pediatrics, Stanford, CA. 

Levels of insulin-like growth factor (IGF) I and II and somato
medin peptide content (SMPC) were measured in cord blood from 37 
normal term infants. Following chromatography in 0.25M formic 
acid to remove somatomedin binding protein, samples were assayed 
for SMPC by radioreceptor assay using placental membrane. IGF-I 
was measured by radioimmunoassay using antibody provided by the 
NIH. 125-I JGF-I was used as radioligand in both assays. IC.F-II 
was measured by radioimmunoassay using rabbit antibody generated 
against the C peptide region of IGF-II. 125-1 tyrosylated C pep
tide of IGF-II was used as radioligand. 

SMPC levels in cord blood averaged 0.49 ± 0.13 (SD) unit/ml 
(normal adult males 1.30 ± 0.25). IGF-I levels averaged 113 ± 35 
ng/ml, significantly lower than normal adult levels (184 ± 32). 
IGF-II levels averaged 282 ± 84 ng/ml, also significantly lower 
than normal adult values (687 ± 169). IGF-II levels showed a 
strong correlation with birth weight (p < 0.005), while IGF-1 
levels correlated weakly with birth weight (p = 0.05). 

Thus, IGF-II levels are relatively low in cord blood like SMPC 
and IGF-I. However, the correlations with birth weight suggest a 
role for SM/IGF peptides in fetal growth. 

DOES SKIN CLEANSING WITH PVP-IOIJINE AFFECT PREMATURE 335 NEWBORN (PN) THYROID FUNCTION? A CONTROLLED STUDY 
Brown, S.Bloomfield, F.Bednarek,L.E.Kertiles,and J...E. 

Braverman (span. by P.L.Townes) U.Mass. Med.School,Worcester, 
Transient iodine-induced hypothyroidism in PNs has been report

ed to be secondary to the skin application of excessive amounts of 
PVP-Iodine (PVP-I) which results in an elevation of plasma and ur
inary iodine. In order to determine the rout 'ne use of PVP 
I in PNs causes abnormal thyroid runction, a prosrcctive study was 
carried out comparing the skin application of l! PVP-1 or tl1e non 
I-containing antiseptic, Hibiclens (H). only on 
the first day of life. PVP-1 and H groups were matched in terms of 
gestational age (32.1 vs 32.5 wk),# skin exposures (1-4),weight, 
and severity of illness. Blood filter pnpnr T4 (mcg/dl;mean±SD) 
before and after skin cleansing were: 

Baseline 
PVP-I (n=9) 6.3±1.9 6.7±1.5 7.5±5.1 6.1±1.3 
H (n=9) 6.0±1.8 6.1±1.5 4.6±2.1 5.9±1.4 

TSH was <20 mcU/ml in all babies. Another 37 PNs were evaluated 
of whom 24 received PVP-I (1-7 exposures)and 13 received H.Values 
were not obtained at all time points. There was no difference in 
mean T4 and TSH concentrations between groups. Blood T4 ccmcentra
tion fell by >50% in 6 very ill PNs who received PVP-I.TSH remain
ed <20 mcU/ml in five, and rose slightly in one,strongly suggest
ing that iodine-induced hypothyroidism was not present an<l tl1at 
the low T4 was secondary to severe ::;ystemic illness. 
Conclusions: Exposure of PNs to a maximum of 7 skin applications 
of PVP-I on the first day of life docs not result in transient 
iodine-induced hypothyroidism. 

THE EFFECT OF SEX ON THE CONCENTRATIONS OF MAGNESIUM 33(} (Mg) AND CALCIUM (Ca) IN BONE OF WEANLING RATS FED Mg
SUFFICIENT OR Mg-DEFICIENT DIETS. Joan L. Caddell and 

..Linda T. Pilla. (Span. by Thomas Aceto, Jr.), St. Louis Univ. Sch. 
of Medicine, Dept. Pediatr./Adol. Med., St. Louis, MO. 

If bone is to be used as a diagnostic tissue for postmortem 
evaluation of Mg and Ca in infants, one must know if sex differ
ences exist. In adult mammalian bone, estrogen accelerates the 
rate of accretion of Mg (Goldsmith et al., Lancet 2: 567, 1967) 
and of Ca (Ranney, Endocrinology 65: 594, We studied male 
and female weanling rats fed 150 mg of added Mg to a purified 
diet (150-Mg) or no added Mg (0-Mg) for 7 days. We analyzed 
plasma and combined R and L femurs for Mg and Ca, using an atomic 
absorption spectrophotometer. We found no sex differences in the 

but higher values for Mg and Ca in bone from females. 
DIETARY MALE FEMALE P 

M (M) (F) VALUE 
Magnesium in mg/kg dry bone 
150-Mg 3,561+72 ( 8)* 3,786+136 --n-J 

0-Mg 1,257+28 (15) 1,330+ 26 (14) 
0.05** 
0.025 

Calcium in mg/kg dry bone 
150-Mg 120,690+2,880 ( 8) ( 5) 0.05 

C:-M 133,640+1,030 15 146,620+2,820 14 0.001 
*Mean + SEM Number in sal't le ; ** two-tailed Student's t test. 
We cone u e that analytical work concerning Mg and Ca concentra·· 
tions in infant bone as well as adult bone should be matched for 
sex. In view of the unexplained higher morbidity and mortality in 
the male neonate, other sex differences should be sought.(Support: 
Life Seekers, the Gus L. Connellys, the Citizens & Southern Bank). 
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LIMITED JOINT MOBILITY (LJM) Irl INSULIN DEPENDENT DIA
BETES MELLITUS (IDDM): RELATION TO GLUCOSE CONTROL 
AND ZINC NUTRJTURE. Wesley K. Canfield, H. Peter 

Chase, K. Michael Univ. Co. Health Sci. Ctr., Denver, 
iinC!LuAnn K. Johnson, USDA-ARS-HN, Grand Forks. 

Limited joint mobility (LJM) as described by Rosenbloom (NEJM 
305: 191, 1981) defines Stage I as "mild" and Stage II as "mod
erate-severe" involvement. Amongst 111 subjects {57 males, 54 
females) with IDDM from the greater Denver area, Stage I involve
ment was found in 14 (123) and Sta9e IT in 24 pati'!nts (2?.3). 
The age range was 3 to 25 yrs. (mean= 12.5). After correction 
for duration of IDDM using analysis of variance, the presence of 
LJM (either stage) correiated with higher HgbA1c {p<.0001), fast
ing glucose {p<.0001), triglyceride (p<.0007) and 24 hr. urine 
glucose {p<.0467) levels. 

with Stage JI involvement were significantly shorter 
than those with Stage I {p<.0274) or no involvement (p<.049). 
HgbA1c. fasting glucose and triglyceride levels in subjects with 
Stage II were also significantly higher than for those with Stage 
I or no involvement. plasma zinc levels (µg/dl SEM) 
were significantly higher (p<.0047) in subjects without LJM (101 

1.4), than in those with Stage 11 involvement (92 2.6), using 
least square mean analysis, correcting for duration of DM. Mean 
plasma zinc in control subjects was 91 + 4.1. Hair and urinary 
zinc levels were similar in all groups.-

This is the first study to suggest LJM may be related to glu
cose control in IDDM. Plasma zinc was inversely correlated with 
the severity of LJM, indicatin9 an associated abnormality in 
zinc nutriture. 

8 
INSULIN EXCRETION (IE) BY CHiLDREN AND YOUNG ADULTS 33 WITH AND WITHOUT DIABETES MELLITUS (DM): RELATION-
SHIP TO URINARY ZINC (UZ). Wesley K. Canfield, !S.:._ 

Hambidge, Rhonda U. of Colorado Health Sciences 
Center, Dept. of Pediatrics, Denver, and l.uAnn K. Johnson, USDA
ARS-HN, Grand Forks. 

Twenty four hour urine collections from 43 subjects {21 males, 
22 females) with DM and 29 controls (C) (19 males, 10 females) 
were analyzed for zinc, insulin and glucose. Mean age +SD 
(range) in DM and C: 12.4 + 3.6 (5.5 - 19.6) and 11.5 + 3.9 
(4.8 - 22.3) years. Age was the best single predictor of IE in 
C {p<.002, r2 = .30) with urine volume (UV) the best in DM 
(p<.0001, r2 = .41), even after correction for aqe. UZ and IE 
were significantly higher in DM, but were significantly correlat
ed only in C (p<.0309, r2 = .40). UV and IE were not correlated 
in C, but were in DM (p<.0001, r2 = .41). The best model for IE 
in DM was: 47025 (insulin/kg) + 24 (UV ml) - 26530, (p<0.0005, 
r2 = 0.57). As demonstrated by others, IE was significantly 
correlated with urinary glucose in OM (p<.0007, r2 = .34). Dif
ferences between the means for IE and UZ: 

C DM 
M + SF.M M + SEM __£_____ 

UZ 344 + 61 \lg/day 790 + 49 pg/day <.0001 
IF. 19472 + 1953 µU/day 46020 + 3390 µU/day <.0001 
We conclude that hyperinsulinuria in DM is related to insulin 

dose, control as measured by glucose excretion, and urine volume. 
The hyperzincuria in DM is not secondary to hyperinsulinuria, al
though zinc and insulin excretion in normal children appear to be 
related. 

SERUM lMMUNOREACTIVE PROCOLLAGEN (IRPC) LEVELS IN • 339 GROWTH HORMONE DEFICIENCY (GHD) AND HYPOTHYROlDISM(HT) 
Dennis E. Carey, Burton Goldberg, Susan K. Ratzan, 

Karen Ruhin. and David W. Rowe. UniverBity of Connecticut Health 
Center, Department of Pediatrics. Farmington and NPw York Univer
sity, Department of Pathology, New York. 

A sensitive radioimmunoassav has previously been used to deter
mine the level of procollaften in normal adult sera (range 2-14µg/ 
dl). The assay measures the C-terminal extension propeptide of 
type I procollagen and is a reflection of collagen synthesis in a 
manner analagous to levels of C-peptide and insulin synthesis. Be
cause collagen synthesis is a prerequisite for normal growth, we 
evaluated serum IRPC levels in 14 GHD children and in 2 children 
with growth failure resulting from primary HT before and during 
therapy with Human Growth Hormone (0.1 lU/kg IM. 3x/wk) and L-
thyroxine, respectively. The 

0 1 wk. 1 mo. 
x 11.9 16.5 25.1 
SE+ 2.0 2.2 4.3 

reosponseo 
2 mos. 
23.1 

3 

to Growth Hormone 
3 mos. 6 mos. 

22 20.4 
3.2 2.2 

was: 
12 mos. 

23.5 
2.0 

The-mean serum IRPC level was maintaineod significantly greater 
(p<.005) than the basal level from one month to 12 months. 

Serum IRPC in the HT sub.iects increased from 5.9 and ll.2µg/dl 
to 42µg/dl (at 5 mos) and 40.Sµg/dl (at 4 mos) during treatment. 

The data demonstrates that basal serum levels of IRPC in hor
mone deficient children are significantly lower than the levels 
measured during appropriate hormone replacemeont. We conclude that 
the serum IRPC level is a measure of the rate of collagen synthe
sis, and may have clinical usefulness as a biochemical marker of 
the bioloPic response to growth stimuli. 
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THF. RATE OF DF. NOVO 
TEROL IN HUMAl'r F'ETAI' 
;rnd Evan R. Si Mp son 

Rosenfeld). University of Texas Health 
ani1 li1a Green Ctr.for Reprod. Aioi. 
Ob-Gyn and Aiochem., Dallas, Texas. 

SYNTHESIS OF CllOLES
TISSUES. R. Carr 

(Span. hy Charles R. 
Science Center, Ceci I R. 
Sci., and the Depts. of 

The fE>tus is believPd to be the principal source of cholesterol 
utilized hy the fetal adrenal gland. Thus, accurate mP;isurements 
of cholesterol formed de nova in various fetal tissues are of siqnal 
importilnCP in UnderstilnCJii'iQ the requlation of Cholesterol meta
bolism in the fetus and more specifically in the fetal adrenal 
ciland. We determined thf' rates of cholesterol formed de nova in 
short term in vitro incubations of various fetal tissues;- ootalned 
from human -aoortuses at gestational acies from 8-22 weeks by 
measuring the rate of incorporation of tritium from [ 3H !water into 
cholesterol. The hiqhest r11tes of cholesterol synthesis were found 
in adrenal and liver tissues ( 47±? and 32±2 ng atoms tritium 
incorporated x mg-I protein x h-1, respectively; mean±SE), 
whereas intermediate rates were observed in testicular tissue 
(21±3 nq atoms x mg protein x h-1) and lower riltes (<6 ng atoms 
x mg- 1 x h- 1) in all other tissues studied. Modest variations in 
rates of cholesterol synthesis were observed with respect to 
gestational age in liver and adrenal tissues. In testicular tissue, 
peak rates of cholesterol synthesis were noted at 14 weeks qesta
tion, ;mci declining values therp;ifter. Considerinci the r<'lpid 
qrowth of the fetal liver and the high rate of cholesterol synthe
sis in this organ, it appears that cholesterol utilized for steroid
ogencsis by the fetal adrenal gland could he derived primarily hy 
de nova synthesis in the fetal liver and adrenal qland. 

ULNAR DECELERATION IN CHILDREN WITH IDIOPATHIC 341 PRECOCIOUS PUBERTY (IPP) TREATED WITH AN LHRH ANALOG. 
F.G. Cassorla, F. Comite, M. Skerda, I.M. Valk, G.B. 

U..tler, and D.L. Loriaux (Spon. by J. Sidbury). DEB, NICHD, Nill, 
Bethesda, MD and Catholic University of Nijmegen, The Netherlands. 

We have shown that gitui§ary desensitization with the long act
ing LHRH analog D-Trp -Pro -NEt-LHRH (LHRHa) produces a signifi
cant reduction in the concentrations of serum gonadotropins and 
gonadal sex steroids in children with IPP. We have now investi
gated the effects of LHRHa treatment on ulnar growth in patients 
with this condition. Ulnar growth is a sensitive index of short 
term growth in children and correlates well with linear growth. 
Seven girls and one boy (ages 4 to 8 years), with Tanner II-IV 
development, advanced bone age, and pubertal levels of gonadotro
pins and gonadal sex steroids, were studied. Three week ulnar 
growth rates (TIJG) were measured 2 months before, and for several 
months after institution of treatment with 4 of LHRH •• 

TIJG Basal 1-2 mo 3-4 mo 5-6 mo 7-8 mo 9-10 mo 
(mm/3wk) (n•8) (n•8) (n•8) (n•5) (n•4) (n•4) 

Mean 1.00 0.86 0.83 0.73 0.60 0.33 
SE 0.12 0.08 0.10 0.10 0.08 0.02 

Significance p<o.o5-
Mean TIJG decreased during LHRHa therapy, with the mean TIJG after 
5 months of therapy being significantly less than before therapy 
(p<0.05). The ratio between bone age and chronologic age ad
vancement remained at or below 1 during treatment with LHRHa. 
We conclude that LHRHa produced a significant decrease in ulnar 
growth rate suggesting that it may be effective in reducing the 
accelerated growth of children with precocious puberty. 

342 
EFFECTS OF Bl-DAILY INSULIN INJECTIONS ON ADOLESCENT 
DIABETICS: BIOCHEMICAL STUDIES. S. Castells, 
M. Naval and H. Copur, Dept. of Ped., Downstate Med Ctr 

State University of New York, Bklyn., New York 
The biochemical effects of administering insulin once a day 

were compared to bi-daily injections in 19 diabetics. M-value, 
scrum Hb A1c.T4, free T4,T3, cholesterol, triglycerides, HDL, and 
a TRH stimulation test were obtained on once a day insulin ther
apy and 3 months later on bi-daily; 14 non1al adolescents had the 
same tests. There was a significant improvement in M-value, 
(mean± SE) from 108.4±20.0 to 37.5±4.2, p<0.01 and Hb A1c 12.1%± 
0.6 to 9.2%±0.6, p<0.01. Serum T4, free T4 and HDL concen
trations in diabetics in both therapies were not different from 
normal adolescent controls. Serum T3 and T3/T4 ratio in insulin 
once a day were lower than normals (T3=115±10.8 for diabetics and 
18218.9 for controls ratio=0.004±0.001 for diabetics 
and 0.029±0.002 for controls, p<0.003), and returned to the nor
mal range of controls after 3 months of bi-daily injections. TRH 
produced a similar increase in serum TSH and prolactin concen
trations at 30 m. in controls, diabetics on daily injections and 
on bi-daily. Serum cholesterol was elevated in diabetics on once 
a day insulin 189.3,18 mg/dl, and decreased with bi-daily in
jections to 159±13.9 (controls 156.5±8. 1). Serum triglycerides 
on once a day insulin were elevated to 137.5± 30 mg/dl and on bi
daily became normal 99.9±14.3 (controls 9fl.3±14.8). Bi-daily in
sulin therapy appears to normalize serum levels of T3, cholester
ol and triglycerides in adolescent diabetics. The thyroid and 
TRH data suggests that hhperglycemia affects conversion of T4 to 
T3 e pituitary-thyroid axis. Supported by 
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EFFECTS OF Bl-DAILY INSULIN INJECTIONS ON ADOLESCENT :3":3 DIABETICS: CLINICAL STUDIES. S. Castells, M. Nova!, 
and H. Copur, Dept. of Ped., Downstate Med. Ctr, 

State University of New York, Brooklyn, N.Y. 
Adolescent diabetics are difficult to control with insulin in

jections due to the physiological changes associated with sexual 
maturation. \.Je compared the effects of insulin once a day to bi
daily insulin in 19 adolescent diabetics, by admitting them to 
the Hospital on once a day insulin and re-evaluating them three 
months later on bi-daily injections; 23 normal adolescents were 
studied as controls. Maximum insulin dose tolerated without hy
poglycemia was 0.9±0.1 unit/Kg/day on once a day and 1.5±0.1 on 
bi-daily. Systolic blood pressure and resting pulse rates we-roe 
elevated as compared to controls(B.P. 121.5±2.5 and 105.1±1.6 
p<0.03 and P.R.: 78.6±3.6 and 70.9±2.9, p<0.05) and decreased to 
normal after three months of bi-daily insulin. Eight of 10 dia
betic females had amenorrhea or oligomenorrhea on one injection a 
day but the menses became regular after 3 months of bi-daily in
jections. Two quantitative indexes of diabetic control M-value 
and serum Hb Aic significantly improved on bi-daily injections. 
M-value decreased from 108.4±20 in 1 injection to 37.5±4.2 on bi
dai ly, p<0.01 and Hb A1c from 12. 1%±0.6 to 9.2%±0.6, p<0.01. 
These results suggest that insulin administered bi-daily to ado
lescent diabetics normalizes B.P., P.R., menses and improves bio
chemical parameters of diabetic control. The most serious prob
lem with bi-daily injections was compliance; three patients with
drew from using bi-daily injections on the 1st month and 4 found 
to have elevated serum Hb Ale did not comply with bi-daily in
jections. Supported by NIH Grant RR-00-318. 

ZINC METABOLISM IN TESTICULAR FEMINIZATION SYNDROME :3"" CULTURED FIBROBLASTS. Wai-Yee Chan, LeAnn Tease, 
James M. Bates,Jr., and Owen M. Rennert. University 

of Oklahoma Health Sciences Center, Department of Pediatrics, 
Oklahoma City, Oklahoma. 

Testicular function is influenced by zinc (Zn) through its 
interaction with steroidogenesis. Recent report of testis 
specific Zn deficiency in the testicular feminization syndrome 
(Tfm) rats indicates the importance of studying Zn metabolism in 
this syndrome. Cultured genital skin fibroblasts of patients ex
hibited the androgen insensitive phenotype. We have stud;ed Zn 
metabolism in Tfm patient cultured fibroblasts obtained from the 
Human Genetic Mutant Cell Repository. Intracellular Zn level of 
genital skin cultures was 136.6±23.5 ng/mg protein which was not 
significantly different from that of non-genital skin cultures 
(166.8+37.4 ng/mg protein). Kinetic studies showed the following 
results (n=3 for both type of cultures): 
Uptake: (means± S.D.; Zn-65 cpm/mg protein) 
Time (Hour) 1 2 4 6 
Genital skin 444 621 1081 1541 

+53 +68 ±131 ±133 
Non-genital 459 681 1046 1349 
skin +93 +67 +343 +316 

8 
1775 
+178 
1375 
+259 

Efflux:(means +S.D.;% of Zn-65 cpm/mg protein of start of 
Time of Chase(Hourl 2 4 6 8 

10 
1666 
+395 
1669 
+283 

chase. 

Genital skin 65.5+11.3 50.9+17.2 31.9+0.9 
Non-genital skin 52.0+6.3 43.5+2.8 33.9+1.5 

28. 5+5. 7 
26.5+4.2 

These results showed that Zn metabolism in human Tfm genital skin 
cultured fibroblast is not abnormal. 

AN IMPROVED METHOD FOR EVALUATING TESTOSTERONE • :3"5 BIOSYNTHETIC DEFECTS. Fred I. Chasalow, Sandra L. 
Blethen, and Frank S. French. Wash Univ, Dept of 

Peds, St. Louis Child Hosp, St. Louis, and Univ of North 
Carolina, Dept of Peds, Chapel Hill. (Spon. by R. Hillman) 

We report a new technique for evaluating defects in the 
conversion of progesterone (P) to testosterone (T) and its 
application to the diagnosis of the cause of incomplete viriliza
tion in three children with XY sex chromatin, posterior labial 
fusion, clitoromegaly, and hypospadias. The T response to 
hCG {5000 u/rn2 x 4) was normal in Case 1 and deficient in Cases 
2 and 3. Gonadectomy was performed 24-48 hours after the last 
dose of hCG. Testicular microsornes were isolated by differential 
centrifugation from about l gm of tissue (histochemistry on the 
remainder showed normal testicular tissue). The microsomes 
were incubated with (3H) P and (14c) 17-hydroxyprogesterone. At 
O, 2, 5, 10, and 20 min aliquots were removed, mixed with 
methanol, extracted with ethyl acetate, and chrornatographed on a 
Sephadex LH-20 column. In Case 1, T synthesis was confirmed by 
isolation of doubly labelec T. In case 2, no T was detected but 
a large amount of androstenedione labeled from both precursors 
was present, indicating a deficiency in 17-hydroxysteroid 

In Case 3, neither androstenedione nor T was 
present in significant amounts. The isolated 17-hydroxy
progesterone contained (14c) and {3H) but the relative 
activity suggested that in addition to a lyase deficiency there 
was a substantial decrease in 17-hydroxylase activity. Thus, 
this method evaluated defect,· in the P --> T pathway with a 
single incubation and a simple, rapid chromatographic system. 

,4 EFFECT OF HYPOTHYROIDISM ON GROWTH HORMONE (GH) • :3 ... () SECRETION, BASAL SOMATOMEDIN-C (SM-C) 
CONCENTRATIONS, ANU SM-C RESPONSES TO EXOGENOUS GH 

Steven !!.!. Chernausek, Louis E. Underwood, Robert !!.!. Utiger, 
Judson :!..!._ University of North Carolina, North Carolina 
Memorial Hospital, Dept of Ped & Med, Chapel Hill 

GH and thyroid hormone appear to act in concert to cause 
skeletal growth. To determine the mechanism for this, we 
assessed plasma Sm-C, GH release, and Sm-C responses to 
exogenous GH in 8 children and adults with primary 
hypothyroidism. Basal Sm-C concentrations were below age and 
sex related norms in all subjects, and rose an average of 3-fold 
after thyroid hormone replacement. Of 6 subjects tested, 3 had 
normal Gii release to provocative stimuli, whereas 3 had 
subnormal responses ( < 7 ng/ml). Sm-C increased in all 6 in 
response to a single injection of Gil (0.1 U/kg) and rose to >4 
times the basal level after 0.8 U/kg. GH secretion did not 
correlate with basal or GU-stimulated Sm-C. 

In a companion study, the mean Sm-C in thyroidectomized (Tx) 
male rats was O. 71 ± 0.25 U/ml (controls=2.16 ± 0.38). Treatment 
with T4 or hGH raised the Sm-C to l. 55 ± O. 41 and 1.44 ± O. 27 
U/ml, respectively. Binding of 125I-hGH to "somatogenic" sites 
in crude membrane-rich homogenates from livers of Tx and 
GH-treated Tx rats was nearly twice that in euthyroid rats, and 
was due to increased binding Conclusion: 
Hypothyroidism is associated with low circulating Sm-C which is 
not due to an obvious decrease in CH secretion or 
responsiveness. It is possible that the growth failure of 
hypothyroidism is related to the lowered Sm-C. 

EFFD:T OF CAFFEINE(C) 00 THYOOID AND PI'IUITI\RY FUOC:3" 7 TION IN THE NEWBORN RAT (NR) . M. Clozel *, C. Branchaud, 
G. Tannenbaum*, J.H.Dussault and J.V. Aranda. McGill 

University-M'.mtreal Children's Hosp. Res. Inst. M:mtreal, Quebec 
The possibility that C,often used in neonatal apnea, nay pro

duce acute or chronic changes in thyroxine(T4J, thyrotropin (TSH) 
and growth horrrone(GH} was studied in the NR. Five day old rats 
were randomly ilivided into 3 groups(n=50/grp}. Control group re
ceived saline; lc:w-dose caffeine(UX:) group, received 5 mg/kg IP 
and high-dose caffeine(HOC} group, received 50 mg/kg IP. In each 
group, rats were sacrificed 2,4 or 24 h after a single injection 
(acute effects) or 24 h after 10 days of daily injection (chronic 
effects]. Gl, T4 and TSH were rreasured by RIA, C by HPLC. After 
acute C, Gl significantly increased 2h after HOC (rrean ±SEM} (75.4 
±15.5 vs 27.7±6.3 ng/ml,p<.05); 24h after UX: (97.1±11.3 vs 40.9± 
7.0, p<.05) and HOC (169.8±36.2 vs 40.9±7.0 ng/ml, p<.001). After 
chronic C the increase in Gl was small suggesting depletion of 
pituitary reserve. After acute HOC, T4 response was bi.phasic with 
an increase at 4h (3.8±0.l vs 3.3±0.2 µg/dl, p<.05) and decrease 
at 24h (4.1±0.2 vs 4.8±0.2 µg/dl, p<.001). Thyrotropin-releasing 
honrone (TRH}-stimulated TSH at 24h was not influenced by C. 
Chronic C increased T4 and TSH, but decreased TRH stimulated TSH, 
suggesting bl1.mted TSH response after chronic C. 
C D:>se (mg/kg/dxl.Od) 0 (CONTROL) 5 (ILC} 50 (HOC} 
T4 (µg/dl} 4.1± 0.3 5.1± 0.3(p<.001) 6.0± 0.2(p<.001) 
TSH (µg/dl) 10.6± 1.4 17.9± 2.6(p<.05) 25.1± 6.9(p<.05) 
TRH-induced TSH 216.8±45.5 101.9±19.5(p<.05) 153.6±31.7(p<.05) 
We conclude that doses of C currently used for neonatal apnea may 
produce acute and chronic changes in horrronal status in the NR. 
Horrronal effects of C in ne\ooborn infants require further studies. 

SPECTRUM OF THE EMPTY SELLA SYNDROME(ESS) IN CHILDREN 
D.C.Costigan,D.Dancman,F.J.Holland and R.M.Ehrlich. 
University of Toronto, Hosp. for Sick Children, 
Toronto, Canada. 

The ESS is typically described in cndocrinologically normal 
adults, accounting for 35-46% of enlarged sellas. Only 4 children 
with ESS are recorded in the literature. We report a further 4 
cases in whom the diagnosis has been made by either mctrizamide 
cisternography (MC) or air enccphalography (AEG). Clinical fea
tures at presentation and responses to insulin, LHRH and TRH 
testing are recorded in the table. 

Case Age(yr) Sex Presentation Endocri-ne 
1 14. 7 M Minor head trauma Normal 
2 12. 5 M Pseudotumor cerebri Normal 
3 10.8 M Precocious puberty Adult LHRH response 
4 15.0 F 2° Amenorrhea Hyperprolactinemia 

Case had no mass on MC, but high levels of LHRH by RIA in his 
CSF ( l40pg/ml; controls-undetectable), implicating a suprasellar 
mechanism in the etiology of his precocity. Case 4 had an eroded 
sella and presumed prolactinoma (ame11orrhea, galactorrhea, hyper
prolactinemia). After 1 yr therapy with bromocriptinc, transsphen
oidal exploration revealed ESS confirmed by AEG, suggesting that 
tumor regression may predispose to arachnoid herniation. We con
clude that in children (a) the spectrum of ESS is heterogeneous 
with both primary and secondary causes, and (b) endocrine abnor
malities may be more common than in adults with the syndrome. The 
role of elevated CSF hormone levels in patients with abnormal CSF 
circulation warrants further investigation. 
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NORMAL VITAMIN D METABOLISM IN RENAL NON-RESPONSIVE, • 349 BONE-RESPONSIVE PSEUDOHYPOPARATHYROIDISM (PHP) MANI-
FESTING WITH RICKETS, Shermine Dabbagh, Russell Ches

ney, Leonard Langer, Hector DeLuca, Enid Gilbert, Univ. of Wis
consin, Departments of Pediatrics, Radiology, Biochemistry and 
Pathology, Madison, Wisconsin. 

PHP is a very heterogeneous disorder. Some patients manifest 
typical hyperparathyroid bone changes, suggesting renal non-re
sponsiveness but bone responsiveness to PTH. However, PHP pre
senting as rickets is not generally recognized. 

We report a 13-year-old healthy white female who presented 
with bilateral bowing of the legs and varus deformities typical 
of rickets. She was appropriate for age by height, weight and 
intelligence and had no brachydactyly. Both parents and 6 sib
lings were normal. Radiology showed advanced subperiosteal re
sorption in the fingers, slipped capital femoral epiphyses bilat
erally and rachitic changes in all the epiphyses. Lab data: 

Total 24,25- 1,25-
SCa SP04 AlkP PTH 25(0H)D (OH)zQ (OH)zQ 

't --r:?- 6":2- 327 3530 23.3 2.4 39 
5.6 6.6 231 7440 30.6 1.24 16 

1 9.4-10.2 3.5-5.0 75-250 430-1860 30.5+9.7 l.7+0.47 43+12 
mg% mg% IU/L pg/ml ngfml ng/ml 

The TMP/GFR was 7.2 mg% (Nl=4.97+0.61). There was no aminoacid
uria, proteinuria or glucosuria,-and renal function was normal. 
Iliac bone biopsy revealed changes compatible with hyperparathy
roidism. After treatment with I µg l,25(0H)2D daily, there was 
symptomatic relief and improvencnt in her serum chemistries. In 
conclusion, rickets could be a manifestation of renal non-respon
sive, bone-responsive PHP with normal vitamin D metabolism. 

ROLE OF B-ADRENERGIC SYSTEM ON VASOPRESSIN (VP) RE• :.JS() LEASE AND PLASMA RENIN ACTIVITY (PRA) IN THE HYPOXIC 
FETUS. Salha S. Daniel, Raymond I. Stark, Alan U. 

Zubrow, M. Kazim Husain and L. Stanley James. Columbia Univ., 
Coll. of P & S, Div. Perin. Med., Depts. Ped., Anes., Med., NY. 

The role of the B-adrenergic system in fetal response to 
hypoxia was studied in 7 chronically instrumented fetal lambs 
given 1 mg/kg propranolol IV (Exp.) and 7 control (C). Hypoxia 
(H) was induced by administration of 10% Oz to the ewe for 30 
minutes. Propranolol alone caused a 20bpm fall in fetal HR but 
no change in blood composition. The change in BP, HR and acid
base indices following H were similar in both groups; however, 
during 30 minutes of recovery (R), no tachycardia was observed 
in (Exp.) and PHa fell significantly. The changes from pre
hypoxia in blood hormonal levels during H & R were: 

t.vP(pg/ml) f>E(pg/ml) llNE(pg/ml) llPRA(ng/ml.hr) 
45.1±4.71 256±115.7 1329±585.4 3.91±1.23 HC 

Exp. 31. 7±11.30 530±224. 5 2004±538.6* 0.90±1.38* 

1.60!0.60 5±9.5 103±94.0 3.25±1.91 RC 
Exp. 4.6±1.57* 150±72.7* 1509±368.0* 0.09±0.86* 

*P<0.05 Exp. compared to c 
Thus during moderate hypoxia, B-adrenergic blockade caused an 

exaggerated increase in catecholamines, moderate decrease in VP 
and complete suppression in renin release. B-adrenergic system 
appears to be important during the recovery presumably by en
abling the fetus to increase its HR and hence cardiac output. 

3 
BIOACTIVE LH INCREASES IN THE NEONATE FOLLOWING MATER-51 NAL LHRH ADMINISTRATION DURING DELIVERY. Marco Danon, 
lnese z. Bcitins,Gustavo Gomez 1 Teofila Ostrea and John 

D. Crawford. Depts:<if Ped-. and Gyn., Mass. Gen. Hosp., Harvard 
and Facultad de Medicina, Universidad del 

Valle, Cali, Colombia. 
The study was designed to determine whether LHRH administered 

to the mother during labor resulted in increased bioactive (B)LH 
concentrations in the neonates. With their informed consent, 7 
women with uncomplicated (39 to 41 wks) pregnancies were followed 
during spontaneous labor. During the last stage of vaginal deliv
ery 100 ucg of LHRH was administered intravenously to the mother. 
Approximately 10 minutes after delivery, blood was obtained 
from the cord and at 15,30,45,60,90 and 120 minutes from an um
bilical catheter in the neonate. Concentrations of BLH were de
termined in the serum by means of the in vitro RICT assay util
izing 2nd IRP-hMG as the standard. Of the 7 neonates 4 were niale 
and 3 female. All had normal birth weights and Apgar scores. The 
BLH concentrations in the cord blood of boys and girls were 165± 
112 and 158±17 mIU/ml (mean±lSD). These values were not signifi
cantly different from values in the cord blood of 7 neonatal boys 
and 7 girls whose mother did not receive LHRH. In boys and girls 
of LHRH injected mothers the maximum BLH was achieved between 30 
and 45 minutes. The increase in boys varied from 168 to 1586%, 
whereas in the girls it was lower 1 hetwcen 125 and 336%. It is 
therefore concluded that: 1) LHRH administered to the mother 
during the last of labor does not significantly alter BLH 
co!1centrations In cord blood but may contribute to postnatal BLH 
elevations and 2) the rise in newborn boys exceeds that of girls. 

DYNAMICS OF BIOACTIVE LH DURING THE FIRST SEVEN DAYS • 352 OF LIFE. M. Danon, I.Z.Beitins,O. Velez,T. Ostrea and 
J.D.Crawford. Harvard Med. Sch., Bosto11 1 and Facultad 

de Medicina, Universidad del Valle, Cali, Colombia. 
The of this study were to a) determine the concen

trations of b1oactive (B)Lll in the blood of both boys and girls 
during the first 7 days of life and b) evaluate the pattern of B
LH secretion on day 7. Blood was obtained daily for the first 7 
days of life in 7 full-term neonatal boys and 4 girls. The BLH 
was determined in the serum by means of the in vitro RICT assay 
utilizing 2nd IRP-hMG as the standard mIU/ml). 
Day (D) 1 2 3 4 5 6 7 

MALE mean 139.3 39.5* 17.1 13.700 15.1 23.1 23.7a 
±SF.M 39.8 13.9 4.7 3.1 4.7 9.2 10.4 

l'EMALE mean 74.6 33.8 19.3 9.4* 6.0 5.5 4.18 
±SEM 24.J 10.5 5.6 1.6 1.8 0.5 0.6 

*p<0.05 oop<0.01 vs Dl;ap<0.05 Sp<0.025 D4 vs D7 (paired t test) 
To determine the pattern of BLH secretion on day 7, 4 girls and 
boys had blood withdrawn Q 20 min for a period of 2 h. The % CV 
in 4/5 boys (17.9,14.0,52.4,15.2) and 3/4 girls (24.4,17.3,19.2) 
was at least 3 times greater than that of the assay (<5)suggest
ing the possibility of pulsatile secretion. These data demon
strate that a) BLH reaches a nadir on day 4 after birth in both 
boys and girls most probably corresponding to the disappearance 
of endogenous hCG activity; b) in boys BLH rises significantly by 
postnatal day 7, most probably the result of endogenous LH secre
tion; c) in girls BLH continues to decline and by postnatal day 7 
is significantly lower than on day 4 and d) both boys and girls 
exhibit pulsatile secretion of BLH on postnatal day 7. 

IMPROVED METHOD TO ACHIEVE GOOD DIABETIC CONTROL. 353 John Duncan, Sponsored by John !· u. of So. 
Florida College of Medicine, Dept. of Pediatrics, 
Tampa, FL. 

injections for an average of 4.6 mos. (range 1-12 mos.). Continu
ous day infusions of 2.0 to 3.9 units insulin/hr. (33 to 
65 mU/rnin) were utilized with the night infusion rate slowed to 
0.9 to 2.5 units/hr. (10 to 42 mU/min). Infusion rate changes were 
made at 7AM and one hr. prior to sleep daily. Diets were self
selected, 1500 to 2300 kcal/day. At 3 mos. of therapy, patients' 
glucose levels were monitored and recorded every 60 sec. by a Bio
stator while insulin was administered by the continuous sc method 
outlined above. Meal-associated glycemic excursions, glycemic ex
cursion times and free insulin levels were measured during a 
normal three-meal day. Free insulin levels were determined by RIA 
after removing interfering antibodies with PEG treatment. Values 
were compared to 6 non-diabetic controls. (t=m±S.D.) 

Continuous Glucose Monitoring on CBI! t 
!DD ND 

6.Glucose baseline to peak: 68.1±53.9 mg/dl (N=20) 44.1±13.5{N=6) 
6.Time baseline to peak: 1. 29±0. 60 hrs. (N=20) 0. 77±0.44 (N=6) 
fl.Time baseline to baseline: 2. 61±1. 08 hrs. (N=l5) 3.05±0.72(N=6) 

HbAlc (1> of total Hb) t 
Pre-CBI! Post 30 Days of CBI! Non-Diabetic Range 
11.3±4.0 7.08±1.4 (N=7) 3.7 to 6.9 

These data reveal insulin levels achieved with continuous basal 
insulin infusion (CBII) are similar to the non-diabetic. Moreover, 
glycemic control, with non-diabetic glycemic excursions and gly
cemic excursion times, is possible on CBI! without pre-meal 
boluses of insulin. This approach to the pump infusion of insulin 
is less complex than the variable bolus approach commonly used 
and is equally effective in producing good diabetic control. 

PERSISTENT FEEDBACK ABNORMALITY IN THE PITUITARY-354 IODOTHYRONINE AXIS IN CONGENITAL HYPOTHYROIDISM (CH) 
John A. Germak, Carlie H. White and Thomas P. 

Foley, Jr., Dept. of Ped., Univ. of Pgh., Pittsburgh 
In an attempt to elucidate the underlying mechanisms associat

ed with the elevated threshold for TSH suppression in certain pa
tients with CH. 12 infants with the apparent feedback defect 
(FBD) of 26 with CH were studied. FBD was defined as a serum TSH 

uU/ml beyond IO weeks of L-Thyroxine therap" with a total T4 
(TT4) above the mean for age 9.0 normal free T4 
(FT4), ng/dl and T3, 100 ng/dl. Of the 12 infants with FBD 
8 had functional athyreosis (AT), 3 had ectopic or hypoplastic 
tissue (E/H) and 1 had dyshormonogenesis (DH). The mean bone age 
(BA) at diagnosis (dx) did not differ (p>O.l) between the 8 AT 
patients with (c) FBD, 32.4 ± 6 fetal wks (FW), and the 8 AT pa
tients without (s) FBD, 35 + 8FW.BA at Dx in the 3 infants with 
E/H and I with DH was not delayed. Of the 12 infants c FBD, the 
TT4 was low in 9 (757.l, T3 low in 4 (33%) and FT4 low in 10 of 11 
(91%) at Dx. The mean at Dx did not differ between the in-
f ants c FBD and infants s FBD (p>0.5). Serum prolactin (Pr) was 
elevated beyond 3 months of age in 3 of 4 AT c FBD infants com
pared to age-matched controls. The E/H and DH patl.ents c FBD- and 
3 CH patients s FBD dc•monstrated normal Pr levels. 

In summary, FBD commonly occurs in CH. The duration of hypo
thyroidism a$ determined by BA at Dx and severity of hypot:1yroid
ism at Dx as determined by TT4, T3, or TSH do not differ in pa
tients C.: or S l-1Bt:. A low FT4 at Dx was present in all but 1 infant 
c FBD. In AT patients c FBD there appears to be a persistent Pr 
elevation during infancy. 
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ACCELERATED GROWTH DURING CONTINUOUS SUBCUTANEOUS • 355 INFUSION OF GROWTH HORMONE (CSIGH) IN DEFICIENT 
PATIENTS. J.Gertner, S.Pagc, W.Tamborlane, Dept. 

Ped., Yale U. School Med., New Haven, CT. 
Conventional growth hormone (CH) replacement often fails to 

induce growth rates that can restore stature to the normal range 
even in doses exceeding current recommendations. While dosage 
increments may alter the peak GH value, plasma GH levels are 
elevated for only hrs after intramuscular injection. Re
cently we showed that CSIGH could maintain sustained elevations 
in CH for 4 days. Because the natural secretory pattern of GH 
is pulsatile, the effectiveness of CSIGH in the stimulation of 
growth remained to be determined. 4 GHD boys (10.1±1.2 yrs) who 
had stable growth rates on conventional CH Rx (.3U/kg/wk in 3 
doses) received CSIGH for 4 months in a dose which raised plasma 
CH to 9-11 ng/ml (.6-.9 U/kg/wk). During conventional Rx age ad
justed growth velocity was normal (5.7+1.lcm/yr). CSIGH resulted 
in a striking acceleration to values iO excess of normal (11.3+ 
l.2cm/yr, P<.01). Growth acceleration was accompanied by signi= 
ficant rises in somatomedin C (.16+.08 to .95+.4 U/ml, P<.05) 
and the insulin response to oral glucose (area under curve 5.8+ 
.8 to 9.8±1.5(mU/ml)·min, P<.05). However, there was no impair= 
ment of glucose tolerance, cholesterol and triglycerides re
mained normal and CSIGH was well tolerated by patients. 

Conclusions: These data demonstrate that the growth-promoting 
effects of GH are not dependent on pulsatile release of the 
hormone. Methods of CH delivery which provide mild sustained 
elevations in GH levels may be a favorable alternative in the 
Rx of GHD. 

EVALUJITION OF INI'ELIBCTUAL, ACADEMIC AND VISUAL-356 M'.YIDR FU!ICI'IONIN:; IN OlILDREN WI'IB O)NSI'ITUI'IONl\L 
DELAY (CD). Michael Gordon, Ernest M. Post, Carol 

S. Crouthamel and Robert A. Rictunan. SUNY Upstate Medical Center, 
Departments of Psychiatry and Pediatrics, Syracuse, N.Y. 

Most previous studies of the intellectual, academic and 
psychosocial functioning of children with short stature have 
focused on those with growth honrone deficiency, rather than the 
much larger group with m. To assess the effects of CD on 
learning and visual-rrotor functioning, we administered a battery 
of psychological tests to 24 affected children, aged 6-12 years. 
The results were cx:rrpared to those of 23 healthy children with 
rx>rmal stature matched for age, sex and socioeconanic status. 
The tests consisted of 8 subtests of the Wechsler Intelligence 
Scale for Children-Revised, the Peabody Individual Achievement 
Test and the Bender-Gestalt Test. School teachers conpleted the 
Child Behavior Checklist and the Conner's Teacher Rating Scale. 
There 1'.'ere rx> significant differences between the two groups for 
any of the 15 variables analyzed. About 1/3 of the parents in 
each group reported that their children had academic 
difficulties. Since we have previously demonstrated that the 
children with CD tend to have rrore sanatic conplaints, low 
self-esteem, and to be socially withdrawn, it may be that school 
teachers are 110re attuned to rx>tice acting out rather than 
internalizing sorts of behavior problans. 

In conclusion, children with CD are rx>t 110re likely to have 
school-related difficulties than their taller peers. they 
are apt to have increased behavioral difficulties, these &:> not 
seem to intrude significantly into the academic realm. 

7 
BIOACTIVE LH IN UNTREATED CONf.ENIT AL ADRENAL HYPER-35 PLASIA. Al.ke ... .JL.£ran.oil, Mary WHt, and 
Beitins*, St. Louis Children's Hosp., Washington Univ. 

Sch. of Med., -si-:--Lou is & Mass. Gen. Hos pt. (Vine en t Res. Lab), Bos ton. 
In some patients with congenital adrenal hyperplasia (CAB) 

initiation of treatment with hydrocortisone (HC) when the bone age 
is 12 years or more results in changes of normal puberty regard-
less of the chronological age. -

Two boys with non-salt losing CAH ages 3-6/12 and 4-8/12 with 
bone ages of 11 and 12 years respectively were assessed for serum 
bioactive LH (B-LH) and immunoreactive Lil (1-LH) response to gon
adotropin releasing hormone (GnRH) injection (100 11g) prior to HC 
therapy, 8 days and 4 months later. Basal levels of J-LH were pre
pubertal in both boys before therapy but basal B-LH levels were 
elevated with a B/l ratio of 14.8 in the older patient and 4.7 in 
the younger one. The 1-LH response to GnRH was prepubcrtal in the 
untreated state whereas B-LH was not significantly responsive to 
GnR!I. Both B-LH and I-LH patterns were pubertal and similar 8 
days after therapy in both patients and 4 months later in the 
younger patient hut the B-UI was much higher in the older patient. 
The disappearance rate of B-Lfl was different in that high levels 
persisted throughout the sampling period whereas 1-LH declined to 
baseline levels. The higher levels of B-I.11 seen in tl1c older 
child correlated with the physical signs of early puberty and a 
commensurate rise in serum testosterone. 

In summary, basal as well as stimulnted 8-Ul corresponded bet
ter than 1-LlJ to the hypothalamic maturation seen in children with 
CAH who arc exposed for prolonged periods to elevated ,.f 
sex steroid prior to therapy with HC. 

358 
CURE OF SEXUAL PRECOCITY WITH REMOVAL OF LHRH-SECRET
ING HAMARTOMA. James P. Gutai, Leland A. 
Peter A. Lee, of Pittsburgh, Children's 

Hospital of Pittsburgh, Pittsburgh, PA. 
The onset of sexual precocity was noted at age 10 mo., marked 

by penile growth. Progressive pubertal development and growth 
ensued over the next year. At 22 months, height had increased 
l6cm to 98.8, weight 4.9kg to 17.8, R testes to 3.5 x l.5cm, and 
L 3.0 x 2.0, penile length to II.5cm, pubic hair to Tanner 
III. Acne, a deepened voice, and faint axillary and facial hair 
were evident. Bone age advanced from 39 to 60 mos. Plasma tes
tosterone was 379 and 428 ng/dl, androstenedione 35, and 17-0H 
progesterone 99 and 127. Basal LH levels were in the normal 
adult male range (49 & 64 ng/nl) and response to LHRH stimulation 
was markedly accentuated, greater than the range of normal adult 
male responses (peak response - 335ng/ml). Pubertal sleep-relat
ed episodic responses were documented. Serum FSH basal and re
sponse levels to LHRH were consistent with those of prepubertal 
males. Skull x-ray, EEG, CNS CT scan and TVP at 14 mo. were in
terpreted as normal. Repent CT scan and amipaque cisternogram at 
21 mo. showed a 4-Smm suprasellar cisternal mass posterior to the 
pituitary stalk. At neurosurgery, tl1is mass of tissue, which 
appeared grossly normal and was connected with a thin stalk to 
the floor of the hypothalamus anterior to the basilar artery, was 
dissected and removed. A hamartoma was demonstrated and shown to 
secrete LHRH. Hormone levels returned to normal, growth plateau
ed, and sexual characteristics regressed. 

DETERMINATION OF IGF-I, IGF-II AND ILAs FOLLOWING GH 
THERAPY IN HYPOPITUITARISM. Harvey J. Guyda & Barry I. 
Posner. Depts. of Pediatrics & Medicine, McGill Uni

versity, Montreal Children's Hosp. Res. Inst., Montreal, Quebec. 
CH was administered (0,2+.02 U/kg/wk) to 24 patients (18M, 6F) 

with CH deficiency, aged 7 to 25 years; 14 were idiopathic (IH) 
and 10 had CNS disorders (CNS). Fasting plasma was obtained at 0, 
4,24 and 72 hr after a single injection of CH, and at 1 and 6 mos 
on chronic therapy. Increased growth velocity (6GR = 0.49+.05 cm/ 
mo) with CH therapy was significantly correlated with CH dosage 
(p <.005). IGF-I/SM-C was determined by RIA of unextracted plasma 
utilizing 125I-IGF-I (R. Humbel) and an antibody to SM-C (NPA). 
IGF-II and ILAs were determined by RRA following acid chromato
graphy utilizing rat and human placental membranes respectively. 
All values were compared to the same normal adult male pool 
assigned a value of 1.0 U/ml. A variable but significant mean 
increase (p<.05) was seen in IGF-I/SM-C at 4 hr, and persisted 
at 1 and 6 mos (p <.01). A significant mean increase in ILAs seen 
at 24 and 72 hr (p <.005) was maintained at 1 and 6 mos (p <.005). 
A significant correlation (p <.001) between IGF-1/SM-C by RIA 
and ILAs by RRA was seen. There was no significant correlation 
between 6GR and either ILAs by RRA or IGF-I/SM-C by RIA, nor a 
difference in 6GR, 6ILAs or 6IGF-I/SM-C during puberty. IGF-II 
determined in 7 subjects (3 IH, 4 CNS) showed a significant mean 
increase at 1 mo (p <.05). Marked individual responses in IGF 
levels and lack of correlation with 6GR were evident. Our data 
indicate that both alkaline (IGF-I, SM-C) and neutral (I.CF-II, 
ILAs) IGF peptides are increased following CH therapy in hypo
pituitarism. 

RIA OF IGF-I/SM-C IN CHILDREN WITH NORMAL AND ABNORMAL • 360 CH SECRETION. Harvev J. Guyda & Barry I. Posner. Depts. 
of Pediatrics & Medicine, McGill University - Montreal 

Children's Hospital Research Institute, Montreal, Quebec. 
Spontaneous 6 hr GH secretory profiles have been studied q 20 

min in 57 male and 32 female subjects (Endocrine Society, 63rd 
Annual Program, 1981, p.101). Spontaneous GH secretory episodes 
(> 5 ng/ml) were evident in 40 short children (87%), 89% of 27 
control children and adults, and were absent in 16 patients with 
hypothalamic-pituitary dysfunction (HPD). The number and amplitude 

GH episodes increased significantly with increased pubertal 
development. We have now ,tetermined IGF-I/SM-C levels q 2 h in 
unextracted plasma by a RIA employing 125I-IGF-l/SM-C (R. Humbel, 
Zurich) and an antibody to SM-C (NPA). The diurnal variation was 
<20% and a mean value of 4 determinations for each subject was 
obtained. A clear age-dependent increase in IGF-1/SM-C, correla
ted with Tanner staging, was evident. Adult subjects had signifi
cantly lower values than Tanner V adolescents. In HPD, low IGF-I/ 
SM-C values were usually seen in Tanner I subjects. However a 
markedly elevated value (2.6 U/ml) was seen in a 14 y.o. male 
subject with an astrocytoma and rapidly progressive puberty, 
despite undetectable CH by RIA, which decreased to 1.25 and 0.90 
ll/ml following irradiation. Overlap with normal levels was noted 
for younger hypopituitary subjects. A clear correlation between 
age and pubertal status with IGF-I/SM-C RIA values has been 
demonstrated. Our results indicate that single determinations of 
IGF peptides in patients with HPD must be interpreted with 
caution, and that both spontaneous CH secretion and IGF-I/SM-C 
levels increase during the pubertal growth spurt. 
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GROWTH HORMONE (GH) EFFECT ON SERUM GASTRIN IN GH DE:J()l FICIENT CHILDREN. John H. Holcombe, Rebecca T. Kirk
Lanc!_, George Leonard Johnson_, Dept. of 

Pediat., U. of Okla. Sch. of Med., Oklahoma City, and Baylor Coll. 
of Med., Houston; Dept. of Physiol., U. of Tex., Houston. 

Gastrointestinal function in man is altered in hypopituitarism. 
Serum gastrin (G), an important trophic hormone in normal gastro
intestinal function, is low in hypophysectomized animals. The low 
serum G can be restored to normal by GH therapy. We studied serum 
G in 24 children (mean age 9.7 yr, range 5.6-15.0 yr) with GH de
ficiency before and after acute and chronic GH therapy (Rx) to 
determine the effect of GH on G levels. Fasting (F) and one hr 
post-prandial (PP) G was determined before and after 5 d. GH (2 !. 
U./d), and again at 6 and 12 months during GH therapy 2 l.U. T.l.W. 

Gastrin, pg/ml* 

n Fasting 

Pre-Rx 19 118.0+22.8 
5 days 18 208.3+61.9 
6 mo 17 121.8+27.7 

Postprandial 

380.1+103.6 
474.6+130.7 

1 yr 18 SEM 
As observed in normal children PP G was greater than F G in the 
GH def. children before and after GH Rx (p< .05). GH Rx did not 
alter F or PP G levels compared to pre-Rx levels nor did the G 
response to a differ. There was no correlation between age 
and G response. Thus, it appears that GH Rx in GH deficient 
children does not increase basal or stimulated G secretion. 
Sponsored by NIH-RR-0188. 

AUTONOMOUS OVARIAN HYPERFUNCTION CAUSING SEXUAL PRE
COCITY IN MCCUNE-ALBRIGHT'S SYNDROME. 
Francine R. Kaufman and Gertrude Costin, Univ. of So. 

Calif. Sch. of Med. and Childrens Hospital of Los Angeles, Dept. 
of Peds., Los Angeles, Calif. 

A 5 year old girl presented with a 6 month history of breast 
development and one episode of vaginal bleeding. On physical ex
amination she had hyperpigmentation of the right anterior and 
lateral thigh and right buttock, Tanner Stage III breast develop
ment and hyperpigmented areolae. Skeletal x-rays showed polyos
totic fibrous dysplasia consistent with McCune-Albright's syn
drome and a bone age of 5 years. Random serum FSH and LH levels 
were <1.7 and 3.8 mIU/ml and peak levels during sleep were <1.7 
and 2.1 mIU/ml, respectively (prepubertal levels <5 mIU/ml). 
Following luteinizing releasing hormone (LRH), FSH level did not 
rise above the basal value of ,1.7 and LH rose from 2.8 to 3.5 
mIU/ml. Serum estradiol levels ranged from 189 to 1285 pg/ml, 
progesterone was 82 ng/ml and dehydroepiandosterone-S04 21 µg/dl. 
Multiple ovarian cysts up to 5 cm in diameter were present bilat
erally on pelvic ultrasound. The normal T4 and T3 levels, nor
mal TSH response to thyrotropin releasing hormone, as well as 
normal parathyroid hormone level, and normal cortisol response to 
ACTH stimulation and dexamethasone suppression ruled out hyper
function of other endocrine glands. Following oral L-dopa,growth 
hormone rose to 23.7 ng/ml and prolactin decreased to 3.5 ng/ml. 

In our patient, the occurrence of sexual precocity, in the ab
sence of elevated gonadotropins (Gn) and a prepubertal Gn ie£:.)onse 
to LRH suggests an autonomous hyperfunction of the ovaries not 
mediated through the hypothalamic-pituitary gonadal axis. 

DIFFERENTIAL DEACTIVATION OF TESTOSTERONE (T)- AND 
:J():Jsa-DIHYDROTESTDSTERONE (DHT)-RECEPTDR (R) COMPLEXES: 

ANOTHER EXPLANATION FOR DIFFERENTIAL ANDROGENICITY DF 
T AND DHT IN Sa-REDUCTASE (5a-R'ase) DEFICIENCY. M. Kaufman and 
L. Pinsky. Lady Davis Institute for Medical Research, and the 
Centre for Human Genetics, McGill University, Montreal. 

We have studied the rate and character with which T-R and 
DHT-R complexes dissociate within, and after extraction from ['H]T 
or ['H]DHT-labelled genital skin fibroblasts (GSF) of a subject 
with Sa-R'ase deficiency. Within GSF the T-R and DHT-R complexes 
dissociate with tj of 30 and 90 min at 37°, respectively, but 
each type of comp ex dissociates with monophasic, first-order 
kinetics and is in the «activated» state as determined from an 
Arrhenius plot (27-40°). After extraction from GSF and partial 
purification through a G-75 column, DHT-R complexes still disso
ciate monophasically with the same tJ as above, but T-R 
exhibit biphasic kinetics - an initial «rapid» (preactivated) 
phase (k_2 , 40xlO-• min- 1 ) followed by a «slow» (activated) one 
(k-1, lOxl0- 1 min- 1

). The dissociative behavior of the T-R com
plexes in vitro resembles that of DHT-R complexes from (i) GSF 
of subjects with activation-defective, receptor-positive androgen 
insensitivity, and (ii) normal GSF when dissociation occurs in 
the presence of 5 mM pyridox::l S' phosphate. Conclusion: DHT-R 
complexes within intact GSF remain in the activated state when 
extracted, whereas T-R complexes revert to the preactivated state. 
This may reflect a physiologic difference between T-R and DHT-R 
complexes that underlies the division of labor between T and DHT 
in male genital organogenesis and the organotypic phenotype of 
Sa-R'ase deficiency. 

HYPOSPAD I AS (HS): ABNORMAL I TY OF 5'>-0 I HYDROTES• TOSTERONE (DHT) BINDING IN SONICATES OF CULTURED 
GENITAL SKIN FIBROBLASTS. Bruce S. Keenan, Ronald 

McNeel, Edmond T. Gonzales. Baylor Cor1ege of Medicine, Dopts. 
of Pediatrics and Urology, Houston, Texas, 77030. 

Receptor-like DHT-binding activity has been demonstrated in 
the intact skin fibroblast. To evaluate OHT-protein interactions 
under equilibrium conditions, dissociation constant (Kd,nM) and 
binding capacity <Bmax•tm/mg protein) were measured by Scatchard 
analysis in sonicates ot cultured fibroblasts. Gel ti ltration 
of the sonicate was carried out prior to incubation to eliminate 
steroid metabolism and Na2Mo04 (.2M) added at sonication to sta
bi I ize binding activity. In this system, DHT binding in newborn 
(NB) tibroblasts was compared to methyltrienolone (MTr) and tes-
tosterone (T): DHT: MTr: T: 

Kd Bmax Kd Bmax Kd Bmax 
NB #8 .15-.41 10.3-14.7 .33 12.5 2.7 17.1 
NB #6 .46-.65 15-15.2 .25-.54 9.7-10.3 

DHT binding was compared in controls (10 normal NB, 8 child
ren undergoing circumcision) and simple HS (n=27). For controls 
Kd=.28 2:_ .04, s.e. and Bmax=lO.l 2:_ 1.3. Fibroblasts from HS gave 
significantly lower Bmax=6.l 2:_ 0.7 p<.001 by Mann-Whitney test, 
but Kd, 0.25 + .04 s.e. was not different from controls. Bmax 
values were similar in distal (n=7), midshatt (n=lO) and peno
scrotal HS (n=lO). Lack of correlation between Bmax and severi
ty of HS suggests that decreased Bmax is incidental to another 
feature of a detective receptor, e.g., instability, or that other 
factors in utero contributed to the development of HS. Supported 
by NIH Grant USPHI ROI HD15018-01/03. 

PERINATAL CHANGES IN THYROID FUNCTION AND TISSUE RES
..J\J PIRATION IN THE LAMB. Alan H. Klein, Anita L. 

Reviczk*, Paula J. Chou, James F. Padbury, Calvin J. 
Hobel, and Delbert. Fisher, UCLA School of Medicine, Harbor
UCLA Medical Center, Department of Pediatrics, Torrance, CA. 

The relationship between perinatal changes in thyroid function 
and tissue respiration was evaluated by measuring hepatic and 
renal cortical oxygen consumption (Q0 2 ) with and without ouabain 
(lmM) in tissues from fetal lambs at 121-124 days gestational age 
(GA) (Group!, n=5), 136-140 days GA (Group II, n=5) and in new
born lambs between 1 and 7 days of age (Group Ill, n=8). Geo
metric mean triiodothyronine (T3) concentrations (±95% confidence 
levels) increased from 14.3 (<11.6-21.1) ng/dl in Group I to 40.7 
(18.1-91.4) ng/dl in Group II and 504 (424-599) ng/dl in Group 
III. Serum T4 levels were similar in all 3 groups. Mean (±SEM) 
total hepatic Q0 2 values were similar in Groups I and II (34.7± 
4.3 and 24.9±4.l 02 /100 mg.hr) and increased to 59.5±4.2 in 
Group Ill (p<0.01). Sodium transport dependent Q0 2 (total QO,
ouabain suppressed Q0 2 ) was significantly greater in Group Ill 
(21.2+2.2) than in Groups I (11.4±2.7) or II (3.1±0.8), and was 
decreased in Group II compared to Group I. Non-transport depen
dent (ouabain suppressed) Q0 2 was similar in Groups I and II 
(23.3±2.4 and 21 .9±4.5) and increased in Group Ill (38.3±2.9, P< 
0.01). Renal cortical total and ouabain suppressed Q0 2 values 
were similar in the three groups. Conclusions: 1) The increase 
in T3 concentrations observed in the newborn lamb correlates with 
an increase in hepatic but not renal cortical tissue respiration; 
2) the increase in hepatic respiration is due to an increase in 
both sodium transport dependent and non-dependent respiration. 

EFFECTS OF THYROID HORMONES ON TISSUE RESPIRATION IN 
• :3()() THE OVINE FETUS. Alan H. Klein, Anita L. Reviczky, 

James F. Padbury and Delbert A. Fisher, UCLA School of 
Medicine, Harbor-UCLA Medical Center, Department of Pediatrics, 
Torrance, CA. 

The effect of T3 treatment on in vitro oxygen consumption 
(QO,) of isolated brown adipose tissue cells (BAT), liver, kidney 
cortex, brain and heart was studied in fetal sheep. Thyroid
ectomy and insertion of a constant infusion pump was performed 
at 119-121 days gestation followed by 8 days of infusion with 
either T3 (4 animals, Group I, 24 mcq/hr) or vehicle (4 animals, 
Group 11). After hysterotomy, animals were sacrificed with bar
biturate and decapitation and the tissues were removed. Basal 
Q0 2 (±ouabain, lmM) was measured in all tissues; norepinephrine 
(NE, 10-'M) (±ouabain) stimulated respiration was measured on BAT 
only. Cord T3 serum concentrations at hysterotomy ranged be
tween 160 and 502 nq/dl in Group I and were undetectable in Group 
II. There were no significant qroup differences for basal 00 2 (± 
ouabain, lmM) in any of the tissues studied. NE stimulated QO, 
significantly increased in Group I (123±18.5) (SEM) 02 /10 6 

cells·hr) vs Group II (55±15.6) (p<0.05). Non-sodium transport 
dependent ME Q0 2 {ouabain suppressed) was increased in Group I 
(70!4.7 vs 27.3+7.8) (p<0.01) but transport dependent NE QO, (NE 
QO, - QO, with ouabain) was not different in the two qroups. Con
clusions: Basal respiration in the ovine fetus at 120-130 
days is not thyroid hormone dependent. In contrast stimulated 
BAT respiration increased two-fold suqqesting that thyroid hor
mones may play an important role in stimulated BAT thermooenesis 
in the ovine fetus. 
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367 
PARTIAL PERIPHERAL RESISTANCE TO THYROID HORMONES IN 
CHILDHOOD: THE PROBLEM OF CLINICAL EVALUATION. 
Sobha Kollipara and Matthew H. Connors. University 

of California, Davis, School of Medicine, Department of Pediatrics 
Sacramento. 

Three children aged 2, 11 1/2 and 15 years were shown to have 
variable degrees of thyroid hormone insensitivity. Prior to in
vestigation all three received therapy with either thyroid block
ing drugs or thyroid hormone due to wrong clinical diagnosis. 
Normalization of thyroid hormone levels resulted in hypothyroid
ism. The older two patients were first cousins. The youngest 
patient had signs of hypothyroidism including both developmental 
and skeletal delay which were possibly exaggerated with 8 months 
of propylthiouracil therapy. The older two patients had goiters 
and were clinically euthyroid. All subjects had increased levels 
of thyroxine 14.4 - 21.5 (nl 4.5 to 11.5), free thyroxine 2.7 
- 4.0 ng/dl (nl 0.8 to 2.3), triiodothyronine 243 - 430 ng/dl 
(nl 100 to 200), and normal thyroxin binding proteins. Serum TSH 
was normal in 2 subjects and elevated in the 15 year old to 42 
1i!U/ml (nl 1.9 to 5). All subjects developed a 30 minute peak 
response to TRH which was normal in 2 (10 and 16 µJU/ml} and 
exaggerated in the 15 year old (291 µJU/ml}. 

These observations indicate that the diagnosis of partial 
peripheral resistance to thyroid hormone may be missed in the 
clinically euthyroid child with a goiter and elevated thyroxine 
levels. The TRH test is an important step in differentiating 
this disorder and is indicated before therapy with antithyroid 
drugs. The underlying abnormality in these patients is unknown. 

ANALYSIS OF GASTRIC EMPTYING AND CARBOHYDRATE TOLER-
ANCE IN CHILDREN FOLLOWING FUNDOPLICATION FOR GE 
REFLUX. Sobha Kollipara, Marilyn Swanson, Kenneth L. 

Cox, and Matthew H. Connors. University of California, Davis, 
School of Medicine, Department of Pediatrics, Sacramento. 

Rapid gastric emptying of carbohydrate substances is thought 
to augment insulin secretion and result in the symptoms of reac
tive hypoglycemia. Seven children aged 1-12 years who had pre
vious Nissen fundoplication alone or combined with pyloroplasty 
were studied. The rate of gastric emptying was measured by the 
.disappearance of Technicium 99 sulphur colloid in apple juice 
vehicle. Serial imaging was done at 15 minute intervals. Simul
taneous measurements of blood glucose and insulin levels were 
obtained at 30 minute intervals. No subjects were symptomatic 
during the procedure. 

Gastric emptying in patients with fundoplication alone was 69 
minutes (45-105 minute range) as compared to 129 minutes (35-288 
minute range) in patients with fundoplication with pyloroplasty. 
There was no correlation between the rate of gastric emptying and 
the rise in blood glucose and insulin levels although three chil
dren had exaggerated insulin responses (50-72 µU/ml) with normal 
glucose levels at 30 minutes. This did not correlate with the 
type of surgery. 

From these observations it is concluded that gastric emptying 
is variable with either fundoplication alone or when combined 
with pyloroplasty. The glucose tolerance and the insulin response 
did not correlate with the rate of gastric emptying. 

369 
SEASONAL GROWTH RATES IN HYPOP!TU!TARY WITH 
AND WITHOUT GROl.fTH HORMONE ( hGH) THERAPY. 
Sobha Kollipara, Linda Wilcox and Matthew H Connors. 

University of California, Davis, School of Med1c1ne, Department 
of Pediatrics, Sacramento. 

Variation in linear growth rates with seasonal changes have 
been attributed to physical activity, sunlight exposure, or 
vitamin D influences. We compared the hGH-induced growth rates 
in 19 hypopituitary dwarfs aged 4 to 22 years during two 4 month 
periods. Subjects did not receive hGH 4 months before the study. 
Individual growth variation was analyzed. The growth rate during 
Spring - Summer (April - August) and Fall - (October -
February} did not differ significantly (8.19 vs 8.12 cm/yr). 
Growth for these same periods was compared with all subjects 
while off of hGH therapy. The growth rates were significantly 
greater (p<0.05) in the Spring - Summer period. While rates of 
growth during therapy exceeded those during periods without 
therapy (p<0.005), no correlation was found between rates of 
growth and skeletal age or with the degree of skeletal age re
tardation. 

Our data support the concept that seasonal variations in 
growth rate persist in hypopituitary dwarfism, but do not in
fluence growth rate during therapy with hGH. 

370 
THE SPECTRUM OF THE MC CUNE-ALBRIGHT SYNDROME, Peter 
A. Lee, Claude J. Migeon, James P. Gutai, Univ. of 
Pittsburgh, Children's Hosp. of Pgh., Dept. of Ped., 

Pgh., PA, Johns Hopkins Univ. & Hosp., Dept. Ped., Baltimore, MD 
The presentation, progression and long-term follow-up of 14 

patients with 2 or 3 of the triad of findings of McCune-Albright 
Syndrome have been evaluated. Twelve female patients had 
precocity; 4 lacked bony lesions & I skin lesions. Four presented 
with vaginal bleeding, 7 with breast growth & 1 with pubic hair. 
Age of onset was 0.3 to 8 years. Three girls had temporary re
gression; 7 had irregular vaginal bleeding. Serum LH & FSH in 4 
were prepubertal levels. One who menstruated regularly had a 
prepubertal response to LHRH & minimal suppression with estradiol 
& provera. Two patients have each had 2 normal children. Adult 
heights of 5 range from 159 to 176cm, within 3.3cm of predictions 
based on parent's heights. Two patients had thyrotoxicosis & I 
acromegaly. Thirteen had cafe-au-lait spots, ten had polyostotic 
fibrous dysplasia. All had progression of bone lesions during 
childhood, 6 had one or more pathologic fractures, none after age 
18. In the nine patients with both bone and skin findings the 
laterality of the skin lesion was concordant with the bone lesion 
in 5 instances. 

Findings suggest that the severity, and even presence, of the 
three classic criteria of the McCune-Albright Syndrome vary con
siderably. Gonadotropins are not consistent with hypothalamic
pituitary maturation. Bony lesions did not progress after growth 
was complete; skin lesions, with an exception, did not progress 
after birth; and the laterality of these lesions was poorly 
concordant. 

371 
THE EFFECTS OF CASTRATION ON PULSATILE GONDAOTROPIN 
SECRETION DURING SEXUAL DEVELOPMENT IN THE MALE 
SUBHUMAN PRIMATE. B.C. Lee, B. Spiliotis, J. Pineda, 

H.C. Sachs, T.J. Brown, and B.B. Bercu, NPMB, NICHD, NIH, 
Rethesda, MD 20205 

Durinq male sexual development, there are chanqes in the 
hypothalamic-pituitary-testicular axis which are modulated by 
alterations in 24 h secretory patterns of qonadotropins. In order 
to characterize the pattern in the absence of neqative feedback, 
we studied pulsatile LH/FSH secretion (q 15 min samples drawn 
without anesthesia in animals fitted with a vest and mobile 
tether) in castrated monkeys. Of the 18 monkeys, 4 were castrated 
at birth, and one each at l, 8, 10, 20, 26, 33, 42 and two at 25 
months of aqe, and five were castrated as adults. Pulsatile 
secretion of LH/FSH occurred as: l) micro-pulses, havinq ampl i
tudes < 2X over baseline; 2) macro-pulses, where the increase in 
LH/FSH levels , 2X. The qreatest frequency and larqest amplitude 
of pulses occurred in adults. In early postnatal life, there were 
also larqe and frequent pulses but less than in adults. Pulsatile 
secretion was absent durinq prepubertal life and early puberty. 
In two animals, castrated at birth and studied at 33 months of aqe 
(midpuberty), markedly dichotomotous patterns were apparent. One 
animal had advanced into "puberty" and LH micro- and macro-pulses 
(up to 6Xl were seen with an t frequency and maqnitude of FSH 
pulses. The other animal retained a prepubertal secretory 
pattern, even when restudied 4 months later. These data indicate 
that chanqes in amplitude and frequency of LH/FSH pulsatile 
secretory patterns occur in the absence of the testis suqqesting 
pubertal maturation is independent of neqative qonadal feedback. 

URINARY EXCRETION OF EPIDERMAL GROWTH FAC• 372 TOR (EGF) IN GROWTH HORMONE (GH) DEFICIENT CHIL-
DREN BEFORE AND AFTER TREATMENT WITH GROWTH 

HORMONE. L nne L. Levitsk Deborah V. Edidin, and Robert Ben
veniste. Pritzker ch. o e ., mv. o ICago, 1c ae eese e . 
Ctr., Dept. of Pediatrics and the Gynecic Endocrinology Laboratories, 
Dept. of Obstetrics & Gynecology, Chicago. 

We have previously measured urinary EGF in children using a human 
placental membrane radioreceptor assay which does not crossreact with 
insulin growth factor I (IGF I), somatomedin A, or other growth factors 
or peftide hormones. EGF excretion in normal children was 33.0 ± 2.8 
µg/M /24 hr. EGF excretion was significantly (p <. .02) diminished in 
GH-deficient children before therapy and was similar to normal in a 
like group of children after prolonged GH therapy. In this study we 
have evaluated the relationship between EGF excretion and the length 
of GH therapy in order to determine whether EGF is a GH-dependent 
growth factor. Urinary EGF was measured in 5 GH-deficient children 
before and after .1 IU/kg of GH q 12 hr X 2. There was no significant 
rise in EGF excretion over 3 days. However, in 7 GH-deficient children 
treated for 1 month with .1 IU/kg of GH 3X/wk, excretion of EGF 
rose from 24.5 ± 3.4 J.Jg/M2/24 hr to 40.2 ± 4.8 1.1g/M2/24 hr (p <. .05). 
The rise persisted during treatment thereafter. Since EGF excretion 
is enhanced by prolonged (1 month) GH therapy, but not by short-term 
GH therapy, EGF is not a classic GH-dependent growth factor. Whether 
EGF represents a delayed intermediate in the mechanism of GH action 
or whether it is a product of the GH-induced growth effect remains to 
be elucidated. 
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EFFECTS OF AN LHRH AGONIST D-TRP6-PRo9-NET-LHRH • 373 (LHRH ) UPON GROWTH AND SKELETAL MATURATION IN CENTRAi. 
PREcoeITY, M. John Mansfield, Jacquelyn s. Loughlin, 

John D. Crawford, Hans H. Bode, William F. Crowley, Jr., Harvard 
Medical School, Mass. General Dept. of 

We have previously demonstrated that short term LHRHa-induced 
pituitary desensitization is a safe, effective and reversible 
means of suppressing the gonadotropins and sex steroids in sub
jects with central precocious puberty. However, the effects of 
this therapy upon growth and bone maturation is as yet unknown. 
5 girls with well-established central precocity were treated with 
4-8 ug/kg/d of the LHRHa for 12 consecutive months. Pubertal 
development regressed one full Tanner stage in 4/5, menses 
ceased, maturation index scores returned to prepubertal levels, 
and E2 values fell to < 20 pg/ml in all. In all patients growth 
velocity decreased to normal and bone ages which had been rapidly 
accelerating pretherapy all advanced < 1 year during the 12 month 
treatment period. Parents remarked u?on the decrease in hyper
kinesis and emotional labi lity which had been un·oelieved by pre
vious therapy with medroxyprogesterone acetate in 2 patients. 

Growth Velocity) B.A.2 E23 M.I.4 
Pre-Rx 9.7 ± .89 SE 11.-1-.6 SE 31.2± 13.2 SE 64.l± 129': 
Post-Rx 6.2 :<: .45 SE7 11. 7 ± .5 o < 20° 14.6 ± 20* 
All values= Mean i SE;+= p < .01, 0 * = p < ,005. 
Conclusions: The LHRHa is capable of normalizing growth velocity 
and skeletal maturation in central precocity and thus appears to 
be unique among the agents which have been used to treat this con
di tion. 1 = cm/yr, 2 = bone age, 3 = pg/ml, 4 = maturation index 
score. 

• 1,25-DIHYDROXYVITAMIN D (l,25-D) AND IONIZED CALCIUM 37" (ca++): RESPONSE TO BOVINE PARATHYROID HORMONE (bPTH) 
IN HORMONE DEFICIENT HYPOPARATHYROID (HP) CHILDREN. 

Morri E. Markowitz, John F. Rosen,· Connie M. Smith, and Hector F. 
DeLuca. Dept. Peds-CRC, Einstein Coll. Med., Montefiore Hosp., 
N.Y.; Dept. Biochem., U. Wisconsin, Madison. 

Blood ca++ concentration is regulated tightly, in part, by PTH 
and 1,25-D. Stimulation of the renal 1-hydroxylase enzyme by PTH 
produces an increase in 1,25-D biogenesis from its precursor, 
25-hydroxy D. This has been demonstrated in normal and HP adults 
but not in patients with pseudo HP. The present study was de
signed to evaluate the enzyme 1 s responsiveness to bPTH in children 
with idiopathic HP. Four children (ages 4-10 years) received 
bPTH SU/kg parenterally at 0 and 2 hours. Blood samples were 
drawn sequentially to measure blood ca++(mg/dl), PTH(1il-equiv/ml), 
and 1,25-D (pg/ml). The results (mean± SE) were: 

OH 2H 4H 8H 12H 14H 
ca++ 3.20 3.19 4.40 4.52 4.51 3.21 

!.05 

PTH 0 

1,25-D 16±.5 

±.05 

36':3 

18!.l 

±.08 

62±10 

18±1 

± .09 

12±2 

55!.3 

±.08 

0 

55±4 

±.02 

0 

44±3 

24H 
3.16 

.... 03 

0 

16±1 
Conclusions: 1) Our 4 patients had appropriate calcemic responses 
to The sequence of changes in blood concentrations was: 
PTH, ca++, 1,25-D. 3) This order was followed both in the rise 
and fall of the serum levels of these blood constituents. 4) The 
rise in Ca++ preceding increases in 1, 25-D may ref le ct PTH-stimu
lated osteoclastic activity; maintenance of peak ca-++ levels may be 
due to the additive effect of 1,25-D and PTH on osteocytic function. 

• 375 
INAPPROPRIATE TSH SYNDROME: RESPONSE TO DOPAMINE . 
Kenneth McCormick, Kitima Sriwatanakul, and 
Paul D. Woolf. (Spon. by Gilbert B. Forbes). 
Uni;ersity ;[ Rochester Medical Center Department 

of Pediatrics, Rochester, New Y.1rk. ' 
A 12 yr. old girl was evaluated with a history of recurrent 

goiter and high TSI! after thyroidectomies. Clinically florid 
hyperthyroidism with goiter was diagnosed at age 5, and she had 
two thyroidectomies, four years apart, because of recurrent 
symptoms and dysphagia. Except for a maternal grandmother with 
hyperthyroidism, family history was negative for endocrin
opathies. On examination she was clinically euthyroid with 
moderate thyromegaly; T4 8 .1 l•g%, TSH >40 µU/ml. Two months 
of thyroid hormone supplement slightly suppressed her elevated 
TSH (32 µU/ml), despite elevations in her T4 (14.8 µg%), T3 (353 ng%), and free T4 index (4.6 units). Growth hormone, 
cortisol, LH, FSH, and prolactin levels were normal and respond
ed appropriately to provocative tests. Cranial CT scan, 
sellar polytomogram and visual fields were normal. 

The TSH response to TRI! was grossly exaggerated (peak level 
676 µU/ml) and was only slightly suppressed by pre-treatment 
with dexamethasone. However, a dopamine infusion (4 11g/kg/min) 
resulted in a 65% suppression of both basal TSH level and the 
response to TRH. A five month trial of a dopamine agonist 
(bromocriptine), up to 7. 5 mg/day, was unsuccessful: basal TS?! 
levels persisted and there was no alteration in the TSH hyper
responsiveness to TRH. 

This study demonstrates the pituitary responsiveness of the 
non-neoplastic inappropriate TSH syndrome to dopamine hut not to 
bromocriptine. 

PROLACTIN IN SUBTYPES OF GROwrH HORNONE DEFICIENCY 37() BEFORE AND DURING TREATMENT. J. Michael McMillin, 
·rhomas Aceto, Jr., D::ivid R. Brown, Robert Bonner, 

Univ. of SD, Sioux Falls, SD; St. Louis Univ., St. Louis, MO; 
Univ. of MN and Minneapolis Childrens Hospital, MN. 

We have studied the prolactin response to TRH in 15 control 
children, 20 with idiopathic growth hormone deficiency (IGHD) and 
15 with organic growth hormone deficiency (OGHD). Baseline pro
lactin concentration cm of 3 samples ± SEM) was 8.5 ± 1 ng/ml in 
control children, 15 .1 ± 3. 7 ng/ml in the IGHD children .:ind 64. 7 
± 43.9 ng/ml in the children with OGHD. Eight with IGHD had a 
history of perinatal insult. Baseline prolactin was signifi
cantly higher in these children (20.7 ± 5.5 ng/ml) than children 
with normal perinatal history (8.7 ± 1.6 ng/ml, p (-03). Mean 
peak prolactin conc0ntration after TRH was 45.8 ± 4.7 ng/ml in 
the control children, 46.9 ± 7.0 ng/ml in the children with IGHD 
and 95.0 ± 47.8 ng/ml in those with OGHD. Eighteen of the IGHD 
and ten of the OGHD children were restudied while being treated 
with GH (0.08 IU/kg t.i.w.). Intratreatment mean baseline and 
peak post TRH prolactin was not significantly different from pre
treatment values. variability was found in the 
baseline values before and during GH Rx in the IGHD group. We 
conclude that: 1) Hypothalamic injury secondary to perinatal 
insult could be the etiology of growth hormone deficiency in a 
distinct subgroup of children with IGHD, 2) We find no evidence 
for an agonistic or antagvr.istic effect of growth hormone on 
prolactin 3) Baseline prolactin obtained on several 
occasions and TRH testing are valuable adjuncts in the evaluation 
of pathologic short stature. 

ESTRADIOL (E2) AUGMENTATION OF LH RELEASE BY 377THE PREPUBERTAL PITUITARY IN VITRO. George W. 
Moll, Jr.* & Robert L. Rosenfield, OruveI'SJ.ty of Chicago 

Pritzker School of Medicine, Department of Pediatrics, Chicago, IL. 
In order to explore the possible role of E2 feedback at the pituitary 

level in the onset of puberty, the following experiments were performed. 
An in vitro perifusion system was developed to test the response of the 

isol.ateajmiiifary to E2 and pulsatile LHR H 1D1der physiological con
ditions. Five to six hemipituitaries from one month old (juvenile) female 
Sprague-Dawley rats were pl.aced in paired perifusi.on cells. One cell was 
perfused with Ml99 medium (A), while the other cell was simultaneously 
perfused with Ml99 + 10- 9 M E2 (B). LHRH pulses (10- 8 M) were given 
synchronously every 1.5-4.2 hr. The LH production rates in to 
each LHRH pulse were compared during 20 hours of perifusi.on at 38 C: 

Pulse Time (hr) 0 2.2 3.8 7.4 11.6 13.2 14.8 16.2 17.8 
Relative LH prod. 1.0 0.50 0. 72 1.15 1.25 1. 75 1.50 1.45 1.46 

(B/ A + SD) +.04 +.04 +.21 +.07 +.21 +.28 +.07 +.01 
The data-mdicate 1) an early iflhibifion (p< .05Tby EZ of Clf res'j5onse 

to LHR H and 2) a later gradual rise to persistently positively augmented 
LH surges in response to LHRH pulses (p < .025 between 12-18 hr). 

These results directly demonstrate for the first time that E2 has a 
biphasic effect upon pituitary LH responsiveness to LHRH. The initial 
effect (within 2 hr) is transient early inhibition. This is followed by 
prolonged augmentation, which commences by about 12 hr. Furthermore, 
these effects are discernible prepubertally. 

Thus, pituitary LH release is not persistently inhibited by E2 in the 
juvenile penO<i. In fact, E2 woti!Oseem to play a role in promoting 
pubertal maturation at this stage of development by enhancing pituitary 
LH release. 

PRIMARY HYPERALDOSTERONISM IN CHILDHOOD DUE TO UNI• LATERAL MACRONOOULAR HYPERPLASIA. S.E.Oberfield, 
£.Stoner, L.S.Levine, O.Laurence Sr., M.I.New, Cornell 

Univ Med Col, New York, NY 10021 
IE present the first report of primary tweraldosteronism in childhcxxl rue to 

unilateral IT'ilcronodular hyperplasia. A 10 yo l<otlite IT'ille with severe l\Yµerten
sioo (150/lOOmflg) tmx:Kalania (l .9tfq/l), cm suwressed plaSlll'I renin octivity 
(PRA) ( <. was extensively stlXlied. Alterations of dietary sooiun 
oostrated fixed PAA and aldosterooe levels. The paradoxical <Ecrease in aldos
terore CJl assll1¢iCJl of 14Jriclht posture suggeste:! a turor. Th! IT'ilrl<ffi hyperten
sive response to prolonged ACTH was accorpanied by aldo escape. A minirrel 
crease in urinary alct:> with dexim!thasore was noted excllXling dexilll!thasore sup
Pfl!Ssible t'rfperaldosteronism. Blood pressure ronnalized with spironolactore. 
m, iodochOlesterol scanning, ard adrenal veoograplff 1>ere not diagrostic of a 
discrete adrenal lesioo. 

Adrenal vein ronrone ScJ11Jling with JlCTH stinulatioo lateralized 
aldosterore secretiCJl uneq.iivocally to tte left adrenal 2land: 

Aldo !XX:* B* F Aldo/F 
----rng/CITJ- -(iij/cnr-- Ratio 

Left adrenal vein 5795.0 16,034.0 9J.O 1896.0 3.<Xi 
Right adrenal vein 107 .O 4885.0 140.0 2233.0 0.05 
IVC belOtl adrenal veins 89.2 192.9 2.352 22.2 4.0 
Peripheral vein 62.3 187 .o 3.4 25.0 

Although t"MJerplasia as a cause of i"rfperaldosteronism in childhcxxl is rrore 
camm than ill adeoora, a tllTIJr was predicte:l in this child since excessive aldo
sterooe appeared to criginate fran ere adrena 1. Hc:l.>ever, left adrena lectcey re
veale:l macronodular hyperplasia, adrenal pathology coosistent with tte patient's 
young Post qieratively there has a runral izatioo of blood pressure, 
biochamcal, ard honronal parall!ters l<tlich further support tte unilateral secre
tioo of aldosterooe excess as the cause for the primary tweraldosteronism. lh.Js 
in childhood, hyperaldosteronism dl.l! to unilateral hypersecretiCJl ll1ilY result fran 

t"MJerplasia, rather than a discrete adena!B. 
* nx, deSO)\yCOrticosterore; B, corticosterore; F, cortisol 
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NON SALT LOSING CONGENITAL ADRENAL HYPERPLASIA(CAH) 
DUE TO 3BOH STEROID DEHYDROGENASE(3BOHSD) DEFICIENCY. 
S.Pang, LS.Levine, E.Stoner, J.M.Opitz, M.I.New, 
Cornell Univ Med Col, NY 10021; Shadair Childrens Hosp, 

He 1 ena MT 59601 
Both a 6 yr old boy and his non-HLA identical 8 yr old sister 

had biochemical evidence of 330HSD deficiency and lacked salt wast
ing symptoms. The sister did not manifest abnormal genital devel
opment at birth but developed premature adrenarche at 4 yrs with 
clitoromegaly and advanced bone age. The brother had 4'hypospadias 
at birth.In both sibs the baseline and ACTH stimulated 65 steroids, 
pregnenolone, dehydroepiandrosterone(DHA), 17-0Hpregnenolone, were 
unequivocally elevated. The baseline 64 steroids, progesterone, 
17-0Hprogesterone, androstenedione and testosterone(T), were 
slightly high while DOC, B, F were in the normal range, and rose 
poorly or appropriately to ACTH. All steroids were promptly sup
pressed with dexamethasone(DEX). Baseline plasma and urinary 
aldosterone were normal and rose with ACTH and a low Na diet with 
prompt Na conservation. Baseline plasma renin activity was normal 
or slightly elevated and increased with ACTH and a low Na diet,and 
decreased following DEX suggesting the presence of an ACTH-depend
ent mineralocorticoid antagonist. HCG did not stimulate E2 in the 
sister. T rose poorly with HCG in the brother indicating a defi
ciency of 3BOHSD in the gonad. Following 3H-DHA-IV infusion, 3H T 
conjugate was detectable in a 24hr urine suggesting the presence 
of some peripheral 3BOHSD activity. We propose in these children 
a partial deficiency of 3BOHSD in the 17hydroxy, 17deoxy and 
androgen pathway in zona fasciculata and intact 3BOHSD in zona 
glomerulosa supporting the concept that zona glomerulosa and zona 
fasciculata 

RELATIONSHIP OF ORAL GLUCOCORTICOID THERAPY TO 380 URINARY FREE CORTISOL (UFC) EXCRETION 
Frank C. Papacostas, James P. Gutai and Thomas P. 

Foley, Jr., Univ. of Pgh., Dept. of Ped., Pittsburgh, PA 
A positive correlation between UFC excretion and cortisol pro

duction rate has been reported previously in nonnal children. In 
the present study UFC was measured on 34 patients aged 5-16 yrs. 
who were on oral hydrocortisone (F) therapy. 20 patients had con
genital adrenal hyperplasia (CAH), (13 salt losers, 7 nonsalt lo
sers). There were 14 patients with panhypopituitarism (PHT) of 
which 12 were postop craniopharyngioma an<l 2 were idiopathic. All 
patients received F therapy for I mo. prior to each study time. A 
second UFC determination was obtained on 21 of the 34 patients at 
least I month after a change in the F dose. There was a 
significant positive correlation between UFC excretion 
(µg/M2/24 h.) and oral F dose (mg/M2/24 h.) in each group of 
patients studied. 

CAH: !st specimen n=20 r=.73 p<.001 
CAH: 2nd specimen n= 9 r=.77 p<.05 
PHT: !st specimen n=l4 r=.68 p<.01 
PHT: 2nd specimen n=l2 r=.74 p<.01 
CAH: mean dose of F=l7.7 mg/M2/d; mean UFC 71.0 µg/M 2/d 
PHT: mean dose of F= 9.8 mg/M2/d; mean UFC 31.9 µg/M 2/d 

The positive correlation between UFC excretion and replacement F 
therapy may be helpful to determine the appropriate dose of F in 
children with PHT on exogenous F therapy in order to minimize the 
inhibitory growth effects and other complications secondary to 
glucocorticoid administration. 

381 
DEVELOPMENTAL CHANGES IN TESTICULAR STEROIDOGENESIS 
FROM EARLY POSTNATAL THROUGH ADULT LIFE IN THE 
SUBHUMAN PRIMATE. J.L. Pineda, B.C. Lee, B. 

Spiliotis, H.C. Sachs, T.J. Brown, and B.B. Bercu. NPMB, NICHD, 
NIH, Bethesda, r1J 20205. 

Systematic longitudinal and cross-sectional studies to 
characterize steroidoqenesis in monkeys have not been previously 
done. Monkeys (N=46) were studied from 2 weeks of age through 
adult life with hCG and GnRH stimulation tests. HCG (100 JU/kg 
was given i.v. and blood was drawn for testo4terone (T), dihydro
testosterone (DHT) and :.4 androstenedione ( .• ) prior to and 60 min 
after hCG. On another day, GnRH (10 given i.v. and blood 
was drawn at 0, 15, 30, 60, 90 and 120 min for T, LH and FSH. The 
data can be subdivided into the followinq developmental categories 
on the basis of the hCG stimulated 60 min values: 

postnatal 
prepubertal 
early pubertal 
mi dpuberta 1 
1 ate pubertal 
adult 

age (mo. l n T (ng/dl l DHT (ng/dl) 
(172-61 IO 564 ± 53 55 ± 17 
(7-24) 20 62 ± 6 12 ± 2 
(25-31) 6 85 ± 16 < 10 
(32-39) 12 456 ± 136 37 ± 19 
(40-50) 12 2166 ± 245 63 ± 13 
(> 60) 12 2158 ± 238 98 ± 16 

.,4 (nq/dl) 
95 ± 32 

2'l ± 6 
19 ± 5 
14 ± 3 
37 ± 7 
65 ± 10 

T response to GnRH stimulation also correlated with aqe. 
Histological chanqes in liqht microscopy paralleled T secretion. 
In conclusion, the subhuman primate is a useful model to study 
human sexual development. Because of the known pulsatility of T 
secretion, a short hCG stimulation test may substitute for sinqle 
static measurements in staqinq male sexual development. 

\,LOMIPHErlE r.ITRATE JN THE TP.r:AH1FrJT OF 11nnLESCENT 382 CLJN!rllL AMn rnnnrnJtlF STllnJES. Paul v. 
Plourde, Howard E. Kulin, Richard J. Santen, and 

Steven J. sanrner:- The M.S. Hershey Med. Ctr. of The PA State 
Univ., niv. of Endocrin., nepts. of '1ed. and PPd., Hershey, Pl\ 

Antagonism of estrogen action and stimulation of androgen 
production with the anti-estrogen clomiphene citrate have been 
proposed as the physiologic hasis for use of the drug in the 
treatment of adolescent gynecomastia. To compare the clinical 
and ho.r;.monal of such therapy we administered 50 mg/day of 
Clomictl.I for 4-D wk to 11 late pubertal boys (ages 1?-19) with 
1. 5-7. 'l cm of breast enlargement. Mean breast size decreased 
?0-'6r, in 5 boys with change in the remainder; 4 individ
uals required reduction mammoplasty. 

P.adioimmunoassay of urinary gonadotropins and serum testoster
one and estradiol revealed significant (p <n.ol) mean increases 
in all hormones following treatment. LH rose from 560 to ?380 
m!U/hr 4-7 wk after intitiation of treatment; by 8-1? wk of ther
apy leve 1 s had stabi 1 i zed at 1400 m!ll/hr. FSH increased from 360 
to Q40 m!ll/hr and then decreased to 630 mill/hr. Although testos
terone rose from 490 to 1360 ng/dl and estradiol from ?fi to 90 
pg/ml, the ratio of T:E decreased significantly (p <.05) during 
the regimen. There were no differences in hormone patterns 
between boys who experienced a decrease in breast size and those 
who did not. 

In conclusion, clomiphene causes only small improvement in 
(late) adolescent gynecomastia. Since the drug does not promote 
a more favorable androgen-estrogen milieux its anti-estrogenic 
effects are achieved primarily at the level of breast tissue. 

DETERMINING THE DOSE OF L-THYROXINE REPLACEMENT IN 383 INFANTS WITH CONGENITAL HYPOTHYROIDISM. Ernest M. 
Post and Robert A. Richman. SUNY Upstate Medical 

Center, Department of Pediatrics, Syracuse, New York. 
In three infants (2-6 months old) with congenital 

hypothyroidism, we found that treatment with L-thyroxine 
(50 mcg/day, 5.7-11 mcg/kg/day) resulted in suppression of their 
TSH response to thyrotropin releasing hormone (change in TSH 
< 0.5 uIU/ml), indicating overtreatment. To determine the 
optimum dosage of L-thyroxine replacement, we studied 19 
affected infants and gradually reduced the doses we prescribe. 
In the table below, we compared, for each age, the mean 
L-thyroxine dose (mcg/kg/day) that resulted in TSH levels being 
elevated with that producing a normal level. 

Age(months): 1.5-3 4-6 7-9 10-12 13-18 19-24 25-30 
TSH (JO uIU/ml 7.68 6.28 5.21 5.00 4.92 4.45 3.97 
TSH >JO uIU/ml 5.27 4.63 4.88 3.91 4.29 5.20 
All 13 patients now more than 12 months old, had a normal TSH 
before their first birthday on doses of 2. 7-7.5 mcg/kg/day (mean 
5.2). The comparable doses at later ages in tl1e two TSH groups 
suggests that those children with the recurrence of an elevated 
TSH level may not be receiving the medication as prescribed. 
Growth and development of all the children has been normal. For 
the children > 12 months old, the means on the Bayley Scales of 
Infant Development have been: mental 108.6 + 12.6 S.D. (range 
84-124), psychomotor 113.3 + 12.5 (range 91-::125). 

We have demonstrated that normalization of TSH levels in 
infants can be achieved using doses of L-thyroxine 25%-507. lower 
than those previously recommended. 

PITUITARY HORMONE EFFECTS ON ESTROGEN-2-HYDROXYLASE IN 384 THE MALE RAT. MERRILY POTH AND DIANE PROIA. PEDIATRIC 
ENDOCRINOLOGY SECTION, DEPARTMENT OF PEDIATRICS, 

UNIFORMED SERVICES UNIVERSITY, BETHESDA, MARYLAND 20814 
Some microsomal cytochrome P450-dependent liver enzymes show 

sexual dimorphism, that is, they are significantly higher in one 
sex than the other. In addition to direct effects of the gonadal 
steroids on the liver there appears to be other pituitary "fac
tors" which contribute to the enzyme differences between male and 
female. We investigated this phenomenon in the rat, looking at 
the enzyme estrogen 2-hydroxylase which converts estrogens into 
catecholestrogens. This enzyme is 8-10 times higher in the adult 
male than the female and is a major degradation pathway which may 
"protect" the male from estrogen exposure. We have previously 
s!own a 20% decrease in liver enzyme activity in the castrate male 
rat, and a doubling of activity in the female rat treated with 
high doses of testosterone. Thus testosterone can not totally 
account for the sexual difference in enzyme activity. Twelve 
experimental and 12 "sham" operated rats were killed for enzyme 
assay 7-10 days after surgery. Estrogen-2hydroxylase was assayed 
in liver microsomes by a radio-enzymatic assay. Hypophysectomy of 
male rats resulted in a slight (-20%) decrease in enzyme activity. 
Pituitary stalk transection of the male rat caused a decrease of 
enzyme activity of over 80% resulting in complete "feminization" 
of the level of enzyme activity. The major hormonal change in 
the pituitary stalk sectioned animals is a large increase in pro
lactin. We hypothesize that prolactin may suppress liver enzyme 
activity. The decrease in inactivation of estrogen could help to 
explain the hypogonadism of hyperprolactinemic men. 
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USE OF ESTRONE SULFATE (E1S) MEASUREMENTS TO EVALUATE 
ESTROGEN LEVELS IN LOW ESTROGEN STATES. Edward O. 
Reiter and David J. Watson,University of Massachusetts 

Medical School, Baystate Med. Ctr., Dept. Peds., Springfield, MA. 
Serum estrogen levels (especially estradiol (E2)) are often 

below limits of RIA sensitivity in prepubertal(PRE) children. E1S, 
the most abundant estrogen in adult serum, with stable high lev
els about 10-20-fold greater than unconjugated estrogens, arises 
largely from precursor sulfurylation in peripheral tissues. To 
examine other means of evaluating estrogen levels in PRE and hypo
gonadal subjects, we improved our RIA for E1S and related its 
concentrations to those of E1 and E2 in children of varied pub
ertal status. Estrogens were quantitated in 35 PRE and pubertal 
(PUB) children and in 5 girls with Turner's syndrome. Mean (+SE) 
E1S levels in PRE girls (106_:!:13 pg/ml) and boys (82_:!:16) were sig
nificantly lower than in PUB (406+76) or adult female (follicular 
phase, 880.:!:117) subjects. All E1S levels were above assay sensi
tivity (6 pg/ml). In contrast, E2 in PRE girls (3.4_:!:.4) or boys 
(2.8+.5) was often below or at the limits of detectability (2 pg/ 
ml);-El was 10.6+1.6 in PRE girls and 12.7_:!:3.5 in PRE boys. E1S 
levels correlated strongly (r).90) with those of E1 and E2· In 
patients with Turner's syndrome, mean E1 and E2 levels were 17.5 
_:!:6.3 and 3.3_:!:.S, while E1S was 204_:!:56. These data suggest: (1) 
E1S levels are easily measurable in sera from PRE subjects and 
permit assessment of integrated estrogen status when E1 or E 
levels are barely detectable; (2) Quantitation of E1S in patfents 
with Turner's syndrome may help to further define neuroendocrine 
feedback controlling gonadotropin suppression during mid-child
hood or during conjugated estrogen therapy. 

DOSE-RESPONSE CHARACTERISTICS OF PLASMA LH BI0-386 ACTMTY DURING PUBERTY. Barry H. Rich* & Robert L. 
Rosenfield, University of Chicago Pntzker School of Medi

cine, Department of Pediatrics, Chicago, IL. 
We have performed a detailed dose-response analysis of plasma LH 

bioactivity lB-LH) throughout puberty to better understand the basis for 
the changing ratio of bioactive LH to im m unoreactive LH (B/I) which we 
have reported to occur during maturation. 

Rat interstitial cell testosterone assay data after metametric trans
formation of LH or plasma dose vs testosterone response Uog dose vs,!T""") 
permitted parallel line analysis. The dose-response curve was linearized 
between 2.5-25 ng LER-907/lst IRP per aliquot (r=0.80-0.92). The slope 
was parallel to the more biopotent (2.3x) 2nd IRP. Results in males: 

GROUP SLOPE, mean ±SD (avg B-LH, ng/mll 
(n) Standard Pre-GnR H Post-GnR H 

PREPUB (6J 6.7±0.86 2.1±1.2* (17) 6.5±1.S (299) 
PUB [10-15) 7.6±0.57 5.7±2.3 (37) 8.3±2.2 (1189) 

7.5±1.6 (146) 
ADULT (9) 6.5±0.81 7 .0±0.63 (172)** 6.4± 1.4 (1022) 
"' p <.OS vs std slope *'· 34 ng LER-907 or 10 mIU 2nd IRP/ml by RIA 

These data show that circulating LH bioactivity has dose-response 
characteristics like L fl throughout puberty. There is a possible exception 
in basal samples from prepubertal children. For B-LH over 35 ng/ml, we 
find no evidence for an independent species of interstitial cell interactor 
which differs from standard L H. 

Consequently, the most likely explanation for changes in B/I com
mencing in the course of puberty is that LH is heterogeneous and that 
during puberty there are changing proportions of biologically inactive 
material within plasma radioim munoassayable LH. 

PHENOTYPIC HETEROGENEITY IN FAMILIAL ISOLATEU • 387 GROWTH HORMONE DEFICIENCY (IGHD) TYPE A. Marco 
A. Rivarola, John A. Phillips III, Claude J. Migeon and 

Brian J. Hjelle, Hosp. General de Ninos, Buenos Aires and Dept. of 
Peds. Johns Hopkins Univ. Sch. Med. Baltimore. 

We have studied an Argeatine family in which the parents are normal 
(I-1, 2) and 3 of 4 sibs are affected with IGHD (II-1, 2-male and II-4-
female). Both parents are of Spanish ancestry and denied consanguinity. 
Because of the similarity of the findings in this family to those described 
in Swiss families with IGHD type A (early onset of severe dwarfism, 
typical physical findings, absence of growth hormone (GH) production 
following stimulation tests) we examined their DNA for deletion of the 
GH genes. Restriction endopuclease analysis of DNAs isolated from 
leukocytes was done using 3<::P-labelled GH cDNA sequences as a probe. 
The 3 affected Argentine sibs were homozygous while the parents and 
sib (II-3) were heterozygous for a deletion of about 7. 5-kb which includ
ed the normal GH gene, in agreement with an autosomal recessive mode 
of inheritance as well as the clinical phenotype. While the GH gene 
deletion in this family seems identical to that seen in the Swiss families, 
the phenotype of the Argentine children differed in 3 respects. First, 
there was variation in birth length (II-1 : 44, II-2 : 51 and II-4 : 50 cm) 
although all 3 were born at term after normal gestation. Secondly, prior 
to treatment, at 7 years of age, II-1 and II-2 differed in height (75 and 
S3 cm)o Thirdly, during the first lS months of GH treatment, yearly 
growth was good in II-2 : 10 cm, but poor in II-1 and II-4 (4 and 4. 5 cm) 
despite high Anti-GR titers in all 3 sibs. The differences in rate of 
growth of these 3 sibs must be due to factors other than the GH gene 
deletion. Prior to therapy, these factors may include other genes which 
modify growth and during therapy genes which effect immunP response. 

SUPPRESSION OF SEX HORMONE SECRETION IN PRECOCIOUS 388 PUBERTY (PP). Thomas F. Roe and Gertrude Costin. 
Univ. of So. Calif. Sch. of Med., and Childrens Hosp. 

of Los Angeles, Dept. of Pediatrics, Los Angeles. 
In adult males administration of megestrol acetate (MA) and 

low-dose diethylstilbesterol (DES) completely suppresses gonado
tropin {Gn) and (T) levels in plasma. We have stud
ied the effects of these medications in 2 boys with PP, ages 3t 
and 4 years. Each boy received MA, 35 mg/M2/day orally; patient 
(pt) 1 also received DES, 50 µg/day. Morning plasma LH, FSH 
(mIU/ml) and T (ng/dl) and peak responses to sleep and Gn releas
ing hormone (GnRH) before and at 2 and 6 months (mo) Rx were: 

Morning 
Pt l 

S leep GnRH Morning Sleep GnRH 
Rx LH FSH T 
None 2:7 <LJ 225 
2 mo<l. 7 <l. 7 <15 
6 mo 2. 0 < l. 7 24 

LH T LH T LH FSH T LH T LH T 
s:-1 483 25 462 D s.s 667 18 590 m 977 

<l. 7 <15 2.3 <15 2.9 <l. 7 <15 3.3 <15 2.9 <15 
2.8 23 7.6 25 

Basal and stimulated plasma Gn and T fell to prepubertal levels 
after 2 mo therapy in both boys and remained low in Pt at 6 mo 
of therapy. In Pt 2 plasma LH rose to 11 mIU/ml and T rose to 
744 ng/dl when treatment was inadvertantly stopped for 2 weeks. 
The PtE.' growth rates were 1.41 and 1.17 before and 0.71 and 0.7 
cm/mo respectively during therapy. The rate of skeletal matura
tion decreased during therapy in Pt 1. 

These data indicate that MA with or without 
DES, 1) suppresses plasma Gn and T levels in PP, 2) decreases the 
rate of linear growth and bone maturation and, 3) may prove 
effective in treatment of PP. 

RECOMBINANT DNA-DERIVED HUMAN GROWTH HORMONE IS BIO• 389 LOGICALLY .\CTIVE IN HUllANS. Ron G. Rosenfeld, Darrell 
M. Wilson, Ann Bennett and Raymond L. Hintz, Stanford 

University School of Medicine, Dept. of Pediatrics, Stanford, CA. 
The membrane binding characteristics and biological activity 

of N-terminal methionyl human growth hormone (met-hGH),expressed 
in E. coli by recombinant DNA techniques, were compared to pitui
tary hGH (pit-hGH). By both IM-9 lymphocyte and rat liver mem
brane radioreceptorassays, met-hGH and pit-hGH were equipotent, 
and the two proteins were equivalent in their ability to induce 
hGH receptor loss in IM-9 cells. The in vivo activity of both 
hGH preparations was assessed in a double-blind, randomized, 
crossover study of 22 normal adult males. Each subject was given 
4 daily I.M. injections of 0.125 mg/k/d of one hGH preparation, 
followed by a 10 day rest, then 4 daily injections of the other 
hGH. Plasma hGH levels rose rapidly to peak levels of 220 ng/ml 
within 4 hours of J.M. injection of either hGH. Plasma SM-C 
levels rose from a baseline of 1.29 ± 0.12 U/ml (mean ± SEM) to 
3.64 ± 0.19 U/ml following 4 injections of pit-hGH, and from 1.34 
± 0.10 to 3.67 ± 0.15 U/ml following met-hGH. Insulin-resistant 
carbohydrate intolerance was observed with both hGH preparations, 
with the integrated plasma glucose following an oral glucose load 
rising 34% above pretreatment values following pit-hGH, and 37% 
following met-hGH. Concurrently, the integrated plasma insulin 
level rose 194% with pit-hGH and 204% with met-hGH. 

We conclude from these data that 1) the receptor binding activ
ity of bacterially produced met-hGH is indistinguishable from that 
of native pituitary hGH, 2) pure monocomponent met-hGH is capable 
of insulin resistance and 3) met-hGH is biologically 
active 1n humans. 

GLUCOSE (G) TOLERANCE & INSULIN LEVELS (I) IN 
39() TURNER'S SYNDROME (TS). Deborah Rotenstein, Dorothy 

Becker, Trevor Orchard, Ronald LaPorte, Allan Drash 
Children's Hospital of Pittsburgh, Graduate School of Public 
Health, Pittsburgh, PA 

Although glucose intolerance (GI) in TS is well documented, its 
relationship to age, wt., & early I secretion is unclear. We 
examined G&I responses to oral GTT in 14 untreated TS girls. G&I 
secretion were expressed as 3 hr. G&I areas (GA & GI, resp.). 
Results were compared with 113 non-diabetic sibs of diabetics (C) 
matched for age & sex. HLA Al (S/14) & BS (7/14) were frequent in 
TS. Impaired G tolerance (ADA criteria) was seen in 21% of TS. 
GA, G, & I responses were consistently higher in TS than C. The 
significant differences for GA were not eliminated by body mass 
index (BMI) or HLA BS matching with C. However, increased IA in 
TS was not significant when BMI matched. Early (15 min.) I hyper
secretion was present in TS, but its statistical significance was 
lost when matching for BMI in the younger but not the older TS. 
TABLE: x ± SE P *p<.05, **p<.01, ***p<.001 

AGE BMI I GA (mg min) IA (uU min.) 15 min (uU/ml) 
7=!2.9 yrs. TS 21.3±2.1 172±34 196±5S.4 63± 9.6 

c *16.7± .34 ***68± 4.2 *95± 7.7 *40± 3 
13-17 yrs. TS 21. 3± .961 141±12 172±13 S7±13 

c 20.7± .41 **7S± s 137± s **47± 3.2 
TS is associated with GI with consistently higher G levels than 
C, not accounted for by increased BMI. Except at 15 min., 
elevated G levels are accompanied by I levels similar to C. The 
pathogenesis of GI in TS includes relative I deficiency with 
possible I resistance. 
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NORMAL GROWTil DESPITE SOMATOMEDIN-C DEFICIENCY, 391 Mary C.J.Rudolf, Joseph M.Gertner, Raymond L.Hintz, 
Myron Genel. Yale Univ. Sch. Med., Dept, of Peds., 

New Haven and Stanford Univ. Med. Ctr., Dept. of Peds., Stanford 
According to current concepts growth is mediated by growth 

hormone (GH) stimulated peptide factors of which IGF I/somato
medin-C (SmC) is best characterized and most GH dependent. 
However we have observed normal linear growth in 3 subjects 
with deficient GH release and low SmC by RIA. Subject A is 
status post craniopharyngioma, B has septa-optic dysplasia with 
associated diabetes insipidus, and Chas obligatory autosomal 
dominant GH deficiency detected due to affected sons, sister 
and nephews. All have absent GH response to L-DOPA and insulin 
hypoglycemia (ITr) and low SmC levels by RIA. 

Age Growth Peak GH (ng/ml) SmC (RIA) 
yrs ITT L-DOPA U/ml 

A 12 7.5 cm/yr l 2 0.18 
B 12 8.0 cm/yr <l <l <D.10 
C 40 176 cm 4 2 D.14 
A & B are obese with hyperinsulinemia and hyperprolactinemia. 
In B somatomedin by porcine bioassay was low normal for age 
(0.45, 0.54 & 0.82 U/ml), but clearly out of the range observed 
with other hypopituitary patients. 

Normal growth in these subjects could be ascribed to elabora
tion of growth promoting substances other than SmC. The con
trast in the bioassay somatomedin compared to RIA SmC in patient 
B supports this hypothesis. Alternatively, the apparently 
deficient SmC detected by RIA may reflect deficiency of the 
obligatory carrier protein, with normal "free" somatomedin-C. 

392 
NALOXONE INCREASES DAYTIME LH SECRETION IN HYPOTHALA-
MIC AMENORRHEA (HA) BUT NOT IN EARLY PUBERTY. S.E. 
·Sauder, R.P. Kelch, N.J. Hopwood and J.C. Marshall. 

Univ. of Mich., Depts of Ped. and Int. Med., Ann Arbor, MI 
Recent studies indicate that antagonism of endogenous opiates 

acutely increases gonadotropin secretion in women with HA. To det
ermine whether the mechanisms which inhibit daytime gonadotropin 
secretion in early puberty are similar tll that in HA, two groups 
of patients with increased nocturnal secretion of LH were studied: 
4 early pubertal children ()male, 1 female: CA range ll.S-15.1 yr; 
BA8.5-13.5 yr) and 2 adult women with HA (CA21&31 yr). Plasma LH 
and FSH (mIU/ml) were measured every 20 min. during three 6-8 hr. 
study periods on consecutive days: samples were drawn from 1200h 
(DAY); 2400h (NIGHT): and from 1200h (DAY + NALOXONE). The opiate 
antagonist, Naloxone, was administered iv ( 1. 6 mg/m2/hr) for 4 hrs. 
(puberty) or 6 hrs. (HA). Mean LH + SE (range) 

DAY NIGHT DAY+ NALOXONE 
EARLY PUBERTY 2.3+1.0 5.7+1.6 2.7+1.3 

(0.7:-5.3) (2.7:-9.5) (0.8:-6.7) 
HYPOTHALAMIC 3.2 7.2 7.2 
AMENORRHEA (HA) (2.5-3.9) (5.3-9.1) (5.6-8.7) 
Naloxonehad no discernible effect on daytime gonadotropin secre
tion in early pubertal children. In contrast, opioid antagonism in 
the women with HA significantly increased mean LH; LH pulse freq
uency averaged one pulse q4.8h l>efore and q2.l,h Nuloxone. 
We conclude that endogenous opiates do not mediate the day-night 
gonadotropin differences in early puberty. Moreover, the mechanisms 
of gonadotropin suppression in early puberty differ from that act
ing in HA. Grants 5M01RR42 and HD11311 

EFFECTS OF THYROXINE ADMINISTRATION TO PRETERM 393 INFANTS. Todd Scharnberg, Rebecca Kirkland, Martha 
Taylor, John Burdine, George Clayton, Departments of 

Pediatrics and Nuclear Medicine, Baylor College of Medicine, 
Houston, Texas (span. by Reba M. Hill) 

This study was undertaken to examine the physiology and effects 
if any, of administered thyroxine (T4) in the normal preterm in
fant. Group 1: 11 well, AGA, preterm infants weighing from ll80-
1820gm (mean 1487 ± 198 gm) on day 3 or 4 of life were given 25 
micrograms of L-thyroxine daily for 20 days. These were paired 
with 11 matched control infants. Weight, length, and head circum
ference (HC), as well as T4, T3 RIA and reverse T3 (RT3) were 
measured on days 1, 10, and 20. Group 2: In 5 similarly treated 
infant pairs, weight 1200-1580 gm (mean 1392 ± 153), T4 and free 
T4 were measured. Weight, length, and HC between matched pairs 
of both groups were not significantly different by the paired 
t-test on day 1, 10, or 20. In group 1, mean T4 and TJ were 
not significantly different in treated vs control patients on 
days 1, 10, and 20. Mean RT3 were similar on day 1: 1889 ± 566 
vs 1970 ± 616 in treated vs control patients respectively, but 
significantly higher in treated patients on day 10: 1201.± 277 
vs 830 .± 236 (p < D.005) and on day 20: 1048 .± 280 vs 736 ± 203 
(p < 0.02). In group 2, mean serum T4 and free T4 were not 
significantly different in treated vs control patients on days 
1, 10, and 20. These studies show that administration of thy
roxine to the preterm infant does not affect serum levels of 
T4, T3, or free T4, and suggests that monodeiodination of T4 
to RT3 plays a role in thyroid homeostasis in these infants. 

VITAMIN D METABOLISM IN PREGNANT AND LACTATING RHESUS • 394 MONKEYS. H. Schedewie, J. Bailey, M. Ho, W.Slikker, D. 
Hill, R. Tsanq, J. Elders. UAMS, Little Rock, AR., 

NCTR, Jefferson, AR., UCCM, Cincinnati, 0. 
Although pregnancy and lactation present a maximun 

to maternal mineral metabolism, little is known about endocrine 
factors maintaining mineral homeostasis during gestation. We 
have perfonned longitudinal studies in 22 pregnant Rhesus monkeys 
and 11 non-pregnant controls. All animals were kept protected 
against daylight and fed a standard Purina chow diet .. 
specimens for the measurement of 1,25- and 24,25-calcitriol (1,25 
and 24 25) concentrations were obtained at monthly intervals 
during' pregnancy and for 3-5 months after delivery. Serum D
metabolites were extracted, separated by standard HPLC procedures, 
and measured by chick intestinal radioreceptor assay. Mean serum 
1,25 levels of 167 pg/ml during the first 50 days of 
pregnancy were not different from controls. However, 
levels increased significantly after 50 days (P<.001) reaching a 
peak between 80-120 days (481+42). 1,25 levels after termination 
of pregnancy dropped rapidly to values slightly above controls. 
and did not appear to be different in lactating and non-lactating 
mothers. Mean 24,25 concentrations of 3.3+0.6 ng/ml during the 
first 50 days of pregnancy were not different from controls. 
Although sterol levels increased in the majority of animals after 
50 days, mean concentrations of 4.2±0.58 ng/ml between 80-120 
days were not detennined different (P>.05) . .!.J1. conclusion: The 
marked changes in D-metabolism occurring in pregnant monkeys 
suggest that D-sterols play an important role in the control of 
gestational mineral homeostasis. 

PSYCHOSOCIAL DWARFISM (l'SD): A REAPPRAISAL m· 395 STATUS. Selma Siegel and Dorothy Becker, University of 
Pittsburgh, Department of Pediatrics, Pittsburgh, PA 

PSD is characterized by growth failure & bizarre behavior, 
particularly related to food intake. Reversible growth hormone 
(GH) deficiency is thought to be the etiology of the short stature. 
We assessed the frequency of GH & cortisol (F) deficiency on 25 
occasion" in 23 children, xage6.5yrs.(l.8-15.5 yrs.) with 
classical clinical features of PSD. Tests were oral glucose 
:olerance (GTT), arginine and/or insulin stimulation (AITT/ITT), & 
nocturnal sampling (N) on Days 1&2 (init.) & during the 3rd week of 
hospitalization (subs.). Bone age (x 4. J..i . 5 yrs.) was less 
retarded than ht. age (x 3.6±.6 vrs.) (p<.001). Significant ht. & 
wt. increments in the hospital (i\1.57cm&l.62kg)did not correlate 
with init. GH peaks. Normal GH responses (>7 ng/ml) were seen in 
13/25 init. AITTs. N & GTT showed GH levels >7 ng/ml in 5/ll & 8/21, 
resp. Two pts. had normal GH levels on Nor GTT, but did not 
achieve adequate responses on AITT. Responses were persistently low 
in 5/20 subs. AITT; 2 of these 5, who underwent GTT or!', showed 
normal GH levels; 4 of these 5 had normal follow-up growth, & 1, 
w;.ose environment did not change, did not grow on GH therapy. 
There was no correlation between init. peak GH response & ht. ar:e 
(HA), wt. age (WA), or HA/WA. F response to ITT was >17µg/dl in 19/20 
tests. T4,TSH, & 3TRH tests were normal. On the basis of subs. 
testing, our population separates into 3 groups: 1) normal init. & 

subs. GH response (60/;); 2) abnormal init. GH response which 
normalized (25%); 3) abnormal init. & subs. GB response (15%). Thus, 
normal pituitary function is frequent in PSD & does not exclude 
its diagnosis. 
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IS THERE AN INCREA5ED PREVALENCE OF MITRAL VALVE 
PROLAPSE IN CHILDHOOD HYPERTHYROIDISM? 
Santokh Sindhu, Richard A. Meyer, David C. Schwartz & 

Mark A. Sperling. University of Cincinnati, Department of Pedi
atrics, Children's Hospital Medical Center, Cincinnati, Ohio. 

It has been proposed that the prevalence of mitral valve pro
lapse (MVP) is significantly increased in adults with hyperthy
roidism (N Engl J Med 305:497, 1981). To test this association in 
a pediatric population, we studied 20 patients (15 F, 5 Maged 
8-20 yrs) treated for hyperthyroidism. At onset T4 was 21 ± 2 
µg/dl and T3 480 ± 39 ng/dl; at the time of study T3 was 202 ± 15 
ng/dl. Each patient had M-mode echocardiograms (ECHO) obtained 
and interpreted by two independent observers one of whom was un
aware of the patients' condition. Auscultation was performed by 
a Cardiologist unaware of the ECHO findings. Only one child with 
Marfan's syndrome had clinical features of mitral valve disease, 
while another had a non-specific apical systolic murmur. ECHO 
findings in patients were compared to those of 53 age-and sex
matched controls. Using our published criteria, none of the con
trols had MVP although two (5%) had some ECHO features suggestive 
of MVP. In contrast, among the 20 patients, two had definite MVP 
(10%). An additional two (10%) had ECHO features suggestive of 
MVP. Thus, the overall prevalence of positive or suggestive ECHO 
findings was 20% (p < .05). There was no correlation between 
clinical or biochemical indices of thyrotoxicosis and presence of 
MVP. These results suggest the need for further study of larger 
numbers of hyperthyroid children to validate our findings. Fur
ther, this association may represent a spectrum with prevalence 
increasing over time necessitatinq longitudinal evaluation. 
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OOLE OF C' AMP rn ANGiarENSIN MEDIATED AC'lll SfX:RETIOO 

397 D.O.Sobel.Dept of Internal .Medicine an<.1 Pediatrics,Na
tional Naval Medical Center,Uniformed Services Univer
sity, Bethesda, Maryland 20814 

We recently dE!!!Dnstrated that angiotensin II(AII)directly stlln
ulates in vitro ACTH secretion in rat pituitary cells.To investi
gate the role of cyclic AMP as a ITEdiator of AII stimulated ACTH 
secretion,we studied !)the generation of extracellulag and intra
cellular C'.l\MP induced by AII(lOnM)& 2)the effect of Br C'AMP,and 
two phosphodiesterase inhibitors,isobutyl-3-methylxanthine(IBMX) 
and caffeine on AI! ITEdiated ACTH release.Minced anterior rat pit
uitaries were dispersed in trypsin/DNAase solution and placed in 
rronolayer cell culture.After 3 days.test ITEdia was incubated 3.5 
hours and then stored for ACTH measurement RIA.AII(lOnM)stimu
lated a 150-180% increase of ACTH(l.3ng/3xl0 cells/3.5hours).AII 
(lOnM)did not stimulate an ijjcrease of intracellular or extracell
ular C'l\MP.IIlMX(0.25-2.5rrM), Br C'AMP(O.l-2rrM)and caffeine(5-50rrM) 
each stimulated dose dependently.AII+IeMX(50µM a non stimula
B?ry dose) stimulated a 170% increase of net ACTH over AI! alone. 
Br C' N-11' (2and20nM) +AII released a 190% and 230% increase of ACTH 

over release(T§st-o::>ntrol)is diagram-
ed. 2nM Br 20nM Br lOnM 2nM Br 20nM Br- AI!+ 

C'AMP C'AMP Aii C'AMP+AII C'AMP+AII IBM!( IBMX 
NC NC 100% 190% 230% NC 170% 

NC=no change from o::>ntrol.l\L'TH release with AII+Caffeine(lOnM) 
were not significantly different from AII alone.In surrnary,al

AII did not increase intracellular or extracellular C'AMP, 
Br C'AMP and IIlMX potentiate the AII ITEdiated release of ACTH. 

Data suggests that AII stimulated ACl'H naybe rrediated by C'AMP. 

ACTH INCREASES GROWTH RESPONSE TO TREATMENT 
398 IN HYPOPITUITARISM. Edna H. Sobel. Albert 

Einstein College of Medicine. Department of 
Pediatrics, Bronx, New York. Four hypopituitary 
patients were treated with hGH and thyroxine for 3 to 
5 years. ACTH (ACTHAR gel 0.05mg/kg) was added for 
6 months of each year. Growth rates were calculated 
as cm/year. In 9 of 14 comparisons, the rate was 
greater in the inunediately adjacent ACTH period. in 
3 it was less and in 2 the rate with ACTH treatment 
was the same as without ACTH. These findings are 
significant by the Sign test (p< 0.019). The explan
ation for these results remains unclear because we 
previously found that hGH depressed endogenous ACTH 
secretion (Sobel, E.H. and B. Zumoff. Interactive 
effects of ACTH and growth hormone on adrenocortical 
hormone secretion. Ped. Res. 1..2.:514,1981). 

The data, however, show that ACTH augments growth 
response to hGH in hypopituitarism. 

PULSATILE GONADOTROPIN SECRETION DURING SEXUAL 399 DEVELOPMENT IN THE MALE SUBHUMAN PRIMATE. B. 
Spiliotis, B.C. Lee, J. Pineda, H. Sachs, T-:J. Brown, 

and B.B. Bercu. NPMB, NICHO, NIH, Bethesda, MD 20205. 
We have used the primate as an animal model to study the 

pubertal process and male sexual development. We report here 
cross-sectional and lonqitudinal studies characterizing chanqes in 
24 h secretory patterns of LH and FSH in monkeys (Macaca mulatta 
and fascicularis) from 9 days of aqe through adult life. Monkeys 
(N=46) were fitted with a vest and mobile tether permitting 
chronic cannulation. Blood was drawn at 15 min intervals over 24 
hours without anesthesia. LH, FSH and testosterone were measured 
by radi oimmunoassay. Pul sati le secretion of LH anc1 FSH occurred 
as: 1) micro-pulses, havinq amplitudes< 2 times over baseline; 2) 
macro-pulses where the increase ) 2 fold over baseline. 
Throughout, FSH secretion occurred mostly as a steady state 
undulatinq pattern with occasional micro- and macro-pulses at all 
aqes. On the other hand, the largest LH pulses (up to 15 times, 
from a baseline of< 0.9 to a maximum of> 15 of 
approximately 2 hours duration) occurred in the prepubertal animal 
and LH micro-pulses at all aqes. larqe testosterone macro-pulses 
occurred in the early postnatal period, late puberty and adult 
life. Gonadotropin secretory patterns associated with normal 
sexual development was hiqhly individual; uniformly the amplitude 
and frequency variec1. Jn this larqe series of animals, these data 
indicate that changes in frequency and amplitude of qonadotropin 
pulsatile secretion correlate with testicular maturation. 

IS THE LEVEL OF VASOPRESSIN (VP) IN AMNIOTIC FLUID 
"'()() (AP) A MARKER OF FETAL HYPOXIA? Raymond I. Stark, 

Salha S. Daniel, M. Kazim Husain, Alan K. Zubrow and 
L. Stanley James. Columbia U., Coll. of P & S, Div. Perin. Med., 
Depts. Ped., Anes., Med., NY. 

Hypoxia is a potent stimulus to release of VP. We have shown 
up to 10% of plasma VP is cleared by the fetal kidney and excre
ted in urine. We propose that AF-VP may be a marker of fetal 
hypoxia in the fetal lamb. AF and plasma samples were obtained 
from 15 chronically catheterized fetal lambs (116 to 141 d gesta
tion) (1) during steady state conditions (control), (2) follow
ing exposure of the ewe to 10% FI02 or partial umbilical cord oc
clusion x 30 min. (hypoxia), and (3) after exogenous VP infusion 
into AF. VP was reliably extracted from AF in acetone with an 
80 ± 4% recovery. VP measured by RIA of AF has an interassay vari
ability of 8% at 4 pg/ml and 10% at 25 pg/ml. Parallel biologic 
activity of AF VP was confirmed by bioassay. (1) In control state 
plasma VP (1.8 ± 1.4 pg/ml) did not correlate with AF-VP (1.7 ± 
1.4, range 0.5 to 7.5 pg/ml) or change with gestational matura
tion. (2) With hypoxia (P02 25.5 ± 1.4 to 11.8 ± 1.6 mmllg) fetal 
plasma VP rose to 242 ± 266 pg/ml at 30 min. returning to control 
by l hr. Maternal levels did not change. AF-VP rose to 22 ± 20.4 
pg/ml by 2 hrs. and remained significantly elevated (p<0.01) for 
at least 24 hours. Plasma VP following hypoxia was positively cor-
related with AF-VP at 24 hrs. (r = .87, p<.001). (3) After AF 
infusion of VP levels remained elevated for 24 hrs. with clear
ance of >8 hrs. No increase in uterine activity or rneconium 
passage were noted following hypoxia or infusion except in 
animals close to term. We conclude that measurement of VP in AF 
may be a useful marker of fetal hypoxia. 

IONIZED CA (ICA) IN WHOLE BLOOD & OF NEWBORN -"()l INFANTS. Sh an Sun, Anita Baldomero, Kamtorn 
Vangvanichyakorn, Minerva Castillo. Spon. F. Behrle) 

New Jersey Med. School. Div. Neonatology, Newark, New Jersey 
The actual iCa is influenced by momentary pH changes, which 

may be irrelevant for the calcium problem under study, but the 
standardized iCa at pH 7.4 can be misleading if the patient suf
fers from a persistent pH change. An instrument that measures 
both actual pH and iCa and calculates a standardized iCa at pH 
7.4 will therefore be ideal. We report our experience with such 
an instrument, the ICAI Radiometer's Ionized Calcium Analyzer. 
The concentration of iCa was measured both in the whole blood 
and serum of 20 neonates. Specimens were collected at the same 
time and the determinations of blood and serum were done within 
5 minutes. 

iCa nvnol/L pH iCa at pH 7.4 mmol/L 
Blood 1.29+1.8 7-33+0.05 1.23+0.14 
Serum 1.19+0.18 7.53+0.12 1.28+0.20 
p (0.001 <0.001 (0.01 

The serum became significantly alkalotic (pH 7.53 vs 7.33) after 
being separated from the original whole blood. (Centrifuge effecu 
The pH changes in turn affect significant changes of iCa concen
tration in the blood and serum. (1>. iCa 0.1 mmol/L) After pH cor
rection, the difference was lessmarked iCa 0.5 mmol/L). A
wareness of these variations is important in clinical management 
of patients. Hypoionized calcemia can be due to true deficiency 
or simply alkalosis. Treatment differs accordingly. Accurate 
diagnosis cannot be made without simultaneous measurement of pH 
and iCa. Additional knowledge of iCa corrected at pH 7.4,helpful. 

GONADOTROPIN (GN) RESPONSE TO LHRH IN PRUNE BELLY SYN
DROME (PBS) AT DIFFERENT AGES. CHANDRA M. TIWARY, & 
E. ZEIDMAN (SPONSORED BY MELVIN E. JENKINS) DEPT. OF 

PED. & UROLOGY, WALTER REED ARMY MED. CTR. AND HOWARD UNIV. MED. 
SCH. WASH. D.C. AND UNIFORMED SVC. U. OF THE HEALTH SCIENCES, MD 
I analyzed GN responses to IM injection of LHRH on three occa
sions in two children. Both showed features of PBS, chronic re
nal failure and had intra-abdominal testes. AA was S 10/12 old, 
his height was 35'', weight 29 lbs and BP 94/58. The serum elec
trolytes were normal. Serum testosterone rose to 1.8 ng/ml after 
HCG injections. The basal serum LH, FSH and the LH response to 
LHRH was similar to that in a 4 year old control subject with un
descended testes but the FSH response was much less (9.7 vs 25.3 
(peak), 7.5 vs 21.55 (mean)). The patient TS was evaluated 
twice; in January 1979 (15 11/12 age) and in January 1981 (17 11/ 
12 age). Left orchiectomy was done in Aug., 1979. His maternal 
cousin suffered from PBS: In 1979 his height was 56 1/2'', weight 
69 lbs and BP 120/90 and no sign of sexual maturation. In 1981 
his height was 60'', weight 94 1/4 lbs, pubic hair stage IV, axil
lary hair +. but no facial hair. His bone age was 14 years. Bas
al, peak and mean LH/FSH values (mIU/ml) after LHRH in 1979 were 
22.1/19.3, 104/32.1, 86.5/28.7 respectively and the corresponding 
values in 1981 (after orchiectomy) were 32/138, 313/299, 164.6/ 
191 respectively. CONCLUSION: In PBS the impairment in FSH reg
ulation is more pronounced and is seen at an early age. The LH 
response in 1979 was similar to that of castrate subjects, but 
the FSH was normal. In 1981 the more marked rise in FSH than in 
LH suggests greater limitation of inhibin than testosterone pro
duction by the remaining testes. 
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PATTERNS OF TSH RESPONSE TO TRH IN HYPOTHALAMIC-PIT"():J UITARY-THYROID DISORDERS. Val Abba$si. Georgetown 
Univ. Sch. of Med.,Dept. of Peds. Washington, D.C. 

TRH was emploved to evaluate hypothalamic-pituitary-thyroid 
function in 31 children with suspected thyroid disease. 7 ug/kg 
TRH (min.25,max.200,.,g) was adn,inistered IV. Baseline, 30' & 60' 
blood s"mples were obtained for TSH .issay by RIA. Results are 
shown in table. (*denotes significant difference from controls). 
Condition (# of pts) TSH response pu/ml 

Basdine 30' 60' 
Prim.hypothyroid.(10) 59.7+28* 358.6 +2j2* 197.8+113* 
GH deficiency ( 6) 5.2+1.3 13.7 +z.O 11.2+1.7 
Hyperthyroidism ( 4) 2.l+0.4 1.95+0.3* 2.2+0.6* 
TBG deficiency ( 5) 4.6+0.8 16.6 +1.2 14.3"+2.0 
Auton. adenoma ( 2) 2.9- 16.6 - 11.7-
Control Group (10) 3.6+0.32 13.1 +1.7 9.7±1.0 
Exaggerated TSH response was observed in primary hypothyroidism, 
regardless of duration or baseline TSH level, and in one neonate 
with TRH deficiency. In four of these children T4 was normal & 
in two baseline TSH was minimally elevated. Suppressed TSH re
sponse was observed in 4 with borderline clinical toxicosis & 
normal T4, one with hypopituitarism and one with a functioning 
adenoma. Normal TSH response was obtained in 6 with GH deficien
cy and 2 with functioning adenoma. In these diverse disorders 
of hypothalamus, pituitary & thyroid, TRH test was consistently 
diagnostic & useful not only in localizing the pathology but al
so in the assessment of the physiologic status,particularly 
when clinical findings were obscure and thyroid levels non-
d iagnost ic. 

EFFECT OF MAGNESIUM INFUSION ON PARATHYROID HORMONE 
"()" {PTH) AND CALCITONIN {CT) HOMEOSTASIS IN INFANTILE 

HYPOMAGNESEMIA; COMPARISON WITH NORMOMAGNESEMIC IN
FANTS. P.S. Venkataraman, R.C. Tsang, D. Buckley, M. Kirk, 
Department of Pediatrics, University of Cincinnati 

The importance of Mg in PTH and CT homeostasis in infancy is 
unclear. Magnesium deficiency theoretically may be associated 
with decreased secretion of PTH. We evaluated 6 infants with 
hypomagnesemi a (HM), serum Mg 1.18±0. 06 mg/dl (mean± SE) and 4 
with normomagnesemia (NM), following infusion of 6 mg/kg of el
emental Mg over one hr. In HM infants, mean serum Mg rose to 
2.25±0.1 mg/dl with Mg infusion; mean serum PTH was 42±11µ1-Eq/ 
ml (RIA 1-84 PTH, Ni 57) initially and rose to 77±15, 82± 19, 
66±18, 60±27 and 41±14 µl-Eq/ml at 1,2, 4,6,12 and 24 hrs vs 
45±24, 44±19, 40±14, 41±19, 27±4 and 42±14 µl Eq/ml in NM in
fants. By analysis of covariance there was a significant differ
ence between the groups, p < 0.01. Serum CT was 50±17, 54±19, 
31±15 and 31±19 (RIA, N < 107 pg/ml) at 0,1,2, and 6 hrs with Mg 
infusion in HM infants and 221±36, 243±56, 226±38 and 231±40 pg/ 
ml in NM infants (HM lower than NM, p<.0001, no changes with in
fusion). Thus 1) in hypomagnesemic infants, serum calcitonin is 
low and does not significantly respond to Mg infusion, 2) serum 
PTH rises with Mg infusion in hypomagnesemic infants, 3) PTH re
sponse with Mg infusion was significantly greater in hypomag
nesemic vs normomagnesemic infants. Thus serum Mg appears to 
play a significant role in neonatal parathyroid hormone homeo
stasis, supporting the thesis that infantile hypomagnesemia re
sults in hypoparathyroidism. 

LACK OF PARATHYROID HORMONE (PTH) SUPPRESSION BY "()5 "PHARMACOLOGICAL" DOSES OF 1,25-{0H)2 VITAMIN 
0 IN NEONATES. P.S. Venkataraman, R.C. Tsang, J.J. 

Steichen, Univ. of Cincinnati Medical Center, Cincinnati, Ohio. 
While receptors for 1,25-(0H)2 vit Dare known to exist in 

parathyroid glands and PTH is a known stimulus for l,25-(0H)2 
vit D production, it is unclear whether this metabolite has 
feed-back control on PTH secretion, and especially without con
commitant elevation of serum Ca. We evaluated 8 infants who 
were given calcitriol {1,25-(0H)2 vit D) within the first 12 
hrs, at 24 to 36 hrs and at 48 to 60 hrs of age as prophylaxis 
for neonatal hypoca lcemi a. Gestational age was 30. 6±1.1 wks 
(mean±SE) and birth wt 1188±178 gms. Doses studied were 0.1, 
0.3, 0.5 and 0.75 mcg/kg/dose given intramuscularly; the 
"physiologic" dose of the vitamin is approximately 0.05 mcg/kg/ 
day. Serum Ca and PTH levels were evaluated through the first 
5 days of life. Serum Ca was 7.67±0.46 mg/dl prior to calci
triol injection and 6.8±0.22, 8.5±0.45, 7.2±2.0 mg/dl at 24 to 
36 hrs of age, 48 to 60 hrs of age and at 24 hrs after the last 
injection of calcitriol. The corresponding serum PTH (radio
immunoassay, 1-84 PTH, N < 57) concentrations were 21±4, 19±3, 
20±3.5, and 22±1 There was no significant change in 
serum Ca and PTH over the first 5 days. By analysis of vari
ance, there was no significant dose related difference in the 
Ca or PTH response elicited. Thus in preterm neonates, admin
istration of relatively high doses of l,25-{0H)2 vitamin D 
does not suppress parathyroid hormone secretion. 

MATERNAL LIPEMIA ALTERS GLYCEROL METABOLISM IN THE 
"{)()FETAL RAT. Raul A. Wapnir and Stiel (spon.: F. 

Lifshitz). Dept. of Peds., N. Shore Univ. Hosp., 
Manhasset, NY 11030 and Dept. of Peds., Cornell Univ. Med. Col., 
New York, NY 10021. 

In a model of maternal lipemia (L) in the rat, mimicking the 
conditions occurring in poorly controlled maternal diabetes (DB), 
we investigated whether glycerol (Ge) metabolism or the levels of 
its intermediary metabolites were altered in fetal liver and 
brain. L was induced in pregnant rats by feedings of a high-fat 
(45%) diet during the second half of gestation. Controls (C) 
were fed a co111T1ercial ration (4.5% fat). Serum triglycerides 
were elevatei in L dams ind fetuses. 3-HO-butyrate was higher in 
L pups (303 - 45 vs 179 - 22)JM, P< 0.05). Fetuses were studied 
one day before term. Liver dihydroxyacetone phosphate (DHAP) was 
highe+ in L than in C fetuses (means ± SEM: 0.86 ± 0.03, n=26, vs 
0.64 - 0.03, n=26, nmoles/g tissue, P< 0.001). The ratio of GcP04 to DHAP in liver was lower in L fetuses (3.87 ± 0.17 vs 4.55 ± 
0.28, P< 0.05). However, there were no changes in hepatic Ge 
kinase, GcP04 dehydrogenase and GcP04 oxidase. Ge metabolism en
zymes were also unaltered in brain. These data indicate that in 
gestational L, fetuses are exposed to a more reduced redox poten
tial environment than in normal conditions. This may contribute 
to alterations of glucose utilization and be an additional delet
erious factor in the intrauterine development of fetuses of DB 
individuals (Supported in part by NIH grant SOB RR-09128-03). 

THYROID STATUS AND THE DEVELOPMENT OF MYOCARDIAL • "()7 a-ADRENERGIC RECEPTORS (a-AR) IN THE RAT. Jeffrey A. 
Whitsett, Jenni fer Po 11 i nger, Susan Matz, Children's 

Hospital Medical Center, Cincinnati 
The role of thyroid status on ventricular growth and a-AR's was 

determined in rat pups rendered 1) Hypothyroid with propylthiouracil 
{PTU), 2) Euthyroid with PTU and thyroxine (T4), 3) Hyperthyroid with 
T4 or 4) Control, sham saline injections. Myocardial weight, protein 
and DNA i.ere similar in Euthyroid and normal rats at postnatal days 5, 
15 and 28. Growth in Hypo pups was normal until postnatal day 14 after 
which heart i.eight and protein content i.ere significantly decreased {p< 
.01). Ventricular DNA content was not decreased in Hypo rats, thus 
postnatal hypertrophic but not hyperplastic ventricular growth, is de
pendent on thyroid honoone. The nuirber of a-AR' s was decreased in Hypo 
myocardium at all ages studied, e.g. on day 5 of the (-)-[3H]DHA bin
ding (Bmax) was 37±g in Hypo compared to 63±8 froole per mg protein m± 
S.D. in Euth myocardium, p<.01. The function of the B-AR's was also de
creased in Hypo as compared to Euth as demonstrated by a decrease in 
catecholamine sensitive adenylate cyclase, p<.01. Treatment of Hypo or 
control pups with T4 (Hyperthyroid) resulted in an increase in heart 
size, and a-adrenergic receptors. a-AR's are decreased in ventricles 
from Hypothyroid rats at all ages studied and the decreased production 
of c-AMP in response to (-)-epinephrine may relate to the decreased 
nurrbers of a-adrenergi c receptors present on the sarco l emna l membrane. 
We speculate that thyroid honoone is an important regulator of both 
myocardial hypertrophic growth and B-adrenergic receptors during 
development. 

SERUM FREE THYROXINE LEVELS IN TERM, PRETEP-M, AND SICK 
INFANTS. Darrell M. Wilson, Andrew 0. Hopper, I. Ross 
McDougall, Monika F. Bayer, Raymond L. Hintz, David K. 

Stevenson, Ron G. Rosenfeld. Stanford University Sch.;ol of 
Medicine, Depts. of Pediatrics and Radiology, Stanford, Ct •• 

Free thyroxine levels (FT4) were determined by radioimmunoassay 
in 96 infants from our Intensive Care Nursery (ICN) and in 32 
healthy term infants. Sera for FT4 levels were obtained simul
taneously with filter paper specimens for total T4. The mean 
FT4 level in infants from the ICN was 3.48 • 0.18 (SE) ng/dl and 
in the healthy term infants was 4.24 i 0.23 ng/dl. FT4 levels 
from both groups of infants were significantly higher than levels 
found in normal adults (1.38 i 0.03 ng/dl, p < 0.001). A correla
tion was noted between FT4 and T4 levels (r=0.52). Like T4, FT4 
correlated with increasing gestational age (r=0.60) and birth 
weight (r=0.59) and was lower in infants with RDS (p < 0.001). Al
though 66% of the ICN infants had total T4 levels below the sta
tistically selected screening level (5th percentile), these 
infants all had FT4 levels > 0.8 ng/dl. All of these infants had 
normal TSH levels and were judged clinically euthyroid. Two ad
ditional infants with untreated congenital hypothyroidism had FT4 
levels of 0.3 and 0.4 ng/dl. The high incidence of hypothyrox
inemia observed in sick newborns confirms the observation that T4 
screening for hypothyroidism results in a high false positive 
rate in this group of infants and that additional tests are nec
essary to determine thyroid status in ICN infants. The measure
ment of FT4 appears to be an accurate indicator of thyroid 
function in newborns and may represent a more direct method of 
screening inf ants for hypothyroidism. 
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HYPOKETONEMIA: THE PRINCIPAL CAUSE OF FASTING HYP0-409 GLYCEtllA IN GROWTH HORMONE DEFICIENCY. Joseph I. 
Wolfsdorf, Abdallah Sadeghi-Nejad, and Boris Senior. 

fufts University School of Medicine, New England Medical Center, 
3oston. 

Fasting chiJdren quickly become ketotic and ketones, as an al
ternative fuel for the brain, spare glucose. Because utilization 
)f ketones relates directly to their concentration, children with 
the highest concentrations of ketones use the most and by being 
110st dependent on ketones for fuel would be most prone to develop 
hypoglycemia were ketones in short supply. 

We examined whether fasting hypoglycemia of growth hormone de
ficiency could be ascribed to a shortage of ketones. We studied 
45 normal and 17 growth hormone deficient children. In both 
groups fasting concentrations of ketones varied over a 20-fold 
range and correlated inversely with both the glucose levels and 
with the ages of the subjects. 

KETONES vs. GLUCOSE r P KETONES vs. AGE r P 
CONTROLS y=6.47-1.16x -0.63 < 0.001 y=4.8-0.2Sx -o.84< 0:-001 
GH DEFIC y=4.02-0.78x -0.80<0.001 y=3.9-0.22x -0.83 <0.001 

Adjusted for glucose levels and age, by analysis of co
variance, the concentrations of ketones in the growth hormone de
ficient patients were significantly lower than in the control 
children, P40.0l. Only the five youngest growth hormone de
ficient patients became hypoglycemic. These were precisely the 
patients with the greatest degree of relative hypoketonemia. 

Accordingly we propose that hypoketonemia is the principal 
factor in the genesis of fasting hypoglycemia in growth hormone 
deficiency. 
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PANCREATIC (PP) DEFICIENCY IN PRADER-WILLI 
SYNDROME (PWS): William B.£ipf, Thomas M. O'Dorisio, 
Samuel Cataland, (Span.Juan F. Sotos)College of Med
icine, Departments of Pediatrics and Medicine, The 

Ohio State University, Columbus, Ohio. 
Children with hyperpha9ia and obesity of the PWS have blunted 

PP responses to low protein(LP) meal stimulation (Zipf et al.JCEM: 
52,1264). Since PP are directly related to the amount of 
protein ingested, we wished to determine if the blunted response 
was due either to an altered response threshold or to PP deficien
cy. We gave both LP (0.2g/kgJ and high meals 
to 11 PWS children, 10 norma obese(NOb children and compared the 
PP responses measured at 0,15,30,45,60, 0,120 and 180 to 
LP meal stimulated PP resplnses observed in previously studied 
normal weight children(NWC on growth hormone therapy for GH de
ficiency (Zipf 3,574). All hormone values are ex
pressed as mean ng/ml. 50 p9/ml is the lower limit of 
the assay sensitivity. t.MAX, is the rise above basal values. 

AGE % IDEAL BASAL LP AP 
GROUP N (X", RANGE) BODY WT. PP 6 MAX 6 MAX 

PWS 
NOb 
NWC 

11 
10 
7 

12. 6-17 
11, 7-14 
11. 7-15 

197% 
162% 
116% 

50±5 * 
92±25 

140±60 

40±29 * 
348±168 
435±53 

209±81 * 
678±210 t 

(*Sig. different than the other groups, p <0.05; t, N 7) 
To test further for releasable PP, 10 PWS children received an 
i.v. penta9astrin PP stimulation test. Only 2 had a positive PP 
response although all showed a positive insulin response. These 
studies show that PWS children have a functional deficiency of PP 
and not an altered stimulus response threshold. This observation, 
1\mag have etiologic sifnififance to the hyperphagia obesity 
as s qgestedfbY rdecent nima PP response 
may a use ul iagnos ic test tor P s. 

CARTILAGE METABOLISM IN CATCH-UP GROWTH SUPERIMPOSED • 411 ON GROWTH STUNTING RESULTING FROM DIFFUSE BRAIN INJURY. 
Oscar F. Zuniga, Regina A. Jansons, Cindy B. Good, 

Charles A. Sandhaus, and H. David Mosier, Jr., University of 
California, Departments of Pediatrics and Radiological Sciences, 
Irvine, California. 

Cartilage of rats with growth retardation due to neonatal head
irradiation (X) has paradoxically increased protein and collagen 
synthesis. Females exhibit greater growth recovery than males. 
We have tested whether cartilage metabolism reflects this sex 
difference. Incorporation of 35s-sulfate (S), 3H-thymidine (T), 
14 C-leucine (L) and 3H-proline (P) by cartilage of irradiated 
rats were determined with and without su1ierimposed fasting (F) 
and during a subsequent recovery period. The groups were non X
non F; non X-F; X-non F; and X-F. 600 rads were given to the 
head only at 2 days of age; all non X rats 'were sham-X litter
mates. Fasting was for 2 days from 40 days of age. At 70 days of 
age cartilages from each rat were divided among media containing 
the labeled substrates. In males, X had greater L incorporation 
than non X (p<0.05); however, in females X had both significantly 
increased L (p<0.025) and P (p<0.05) incorporation than non X. In 
addition, in females and not in males, X-F showed increased L 
(p<0.05) and P (p<0.025) incorporation than non X-F. Neither sex 
had a difference between non X and non X·F or between X and X-F. 
We conclude that greater protein and collagen synthesis in females 
correlates with greater growth recovery. In both sexes this was 
independent of the catch-up growth from fasting; thus, a different 
growth mechauism iS inv()lved in the slow growth recovery after 
brain injury than is in catch-up growth after F. 

THE CATCH-UP GROWTH MECHANISM IN THE STUNTED BRAIN-41:2 INJURED RAT. Oscar F. Zuniga, Charles A. Sandhaus, 
Regina A. Jansons, Cindy B. Good, and H. David Mosier, 

Jr., University of California, Departments of Pediatrics, and 
Radiological Sciences, Irvine, California. 

X-irradiation (X) of the head of the neonatal rat results in a 
dose related growth retardation which is resistant to growth hor
mone and/or thyroxine. In order to determine whether the stunt
ing results from damage of catch-up growth controls we have ob
served growth during recovery after fasting (F) in X rats and 
,.ham-X littermate controls. 36 males and 35 female rats were dis
tributed among non X - non F, non X - F, X - non F, and X - F. 
600 rads X-irradiation was given to the head only at 2 days of 
age. Fasting lasted for 2 days from 40 days of age. Head irra
diation per se resulted in a highly significantly lower body 
weight (p<0.0005) and tail length (p<0.025). At the end of the 
fast there was a highly significant added reduction of body 
weight in both sexes in X (p<0.0025) as well as in non X 
(p<0.0005). At 70 days of age, however, X-F and non X-F of both 
sexes did not differ from their respective controls with res
pect to body weight, tail or tibial length. We conclude that al
though X creates a permanent growth deficit, the catch-up control 
continues to operate after F. Growth stunting after diffuse head 
irradiation thus results in a new setting for body size wldch in 
turn becomes the new limit for catch-up growth. 

EPIDEMIOLOGY 
THE EP!U£MlOLOGY OF HOSPITAL ACQ!lIRED NEONATAL 413 CYTOMEGALOVIRUS (CMV) INFECTIONS. Stuart Adler. T. 
Chandrika. Linda Lawrence. and Jane Baggett. (Spon.by 

H. Maurer) Medical College of Virginia, Department of Pediatrics, 
Richmond. 

135 newborns were cultured for CMV on admission and weekly 
after 4 weeks of age until discharge. 6 (all weighing <1100 gms.) 
acquired CMV while hospitalized. Mothers of all infected infants 
were CMV seronegative ELISA). 50% of all infants were born 
to seronegative mothers. The risk of a seronegative infant weigh
ing <1200 gms. of acquiring CMV was 50%. There was no correlation 
between length of hospitalization and birth weight for all in-· 
fants hospitalized over 30 days. There was a significant correla
tion (p<0.0001) between the number of blood donors for an inf ant 
and the acquisition of CMV. Infected infants received blood from 
>8 donors prior to CMV shedding. Infected infants received blood 
from an average of 6.6 CMV antibody + donors while uninfected in
f ants <1200 gms. received blood from an average of 3.3 CMV anti
body + donors. Seronegative mothers are unlikely to have infected 
their infants. No infant received non-maternal breast milk. Re
striction enzyme analysis of all isolates is being completed to 
exclude infant to infant transmission. After acquiring CMV, 2 in
fants died (only 1 autopsied and had proven disseminated CMV), 2 
developed clinically significant hepatitis, and 1 developed 
pneumonia and hepatitis. These results strongly suggest that 
acquired infections are a significant risk to the infants 
<1200 gms. born to seronegative mothers and the source of this 
infection is seropositive blood donors. 

RED CELL CYTIDINE PHOSPHATES: A STABLE INDEX OF 414 LEAD EXPOSURE UNAFFECTED BY CHELATION. Carol R. 
Angle, Mark S. Swanson, Matilda S. Mcintire, Sidney S. Stohs. 

University of Nebraska Medical Center, Department of Pediatrics and 
Biomedicinal Chemistry, Omaha, NE 68105 

Blood lead (PbB) itself is a relatively unstable index of lead exposure. 
An increase in red cell cytidine phosphates (rbc CP) occurs with excess 
lead exposure during erythrocyte maturation and thus provides evidence 
of cumulative lead exposure over the antecedant three months. 
Pyrimidine-5'-nucleotidase (Py5N) is an enzyme of the red cell and 
reticulocyte cytosol that dephosphorylates UMP and CMP and permits 
their diffusion from the cell. Rbc Py5N activity is directly and rapidly 
inhibited by increases in the PbB. Although rbc Py5N fluctuates with 
PbB, rbc CP remains elevated. Stability of rbc CP was shown in four 
children, 2-5 years old, with PbB of 58.3 ± 3.8 ug/dl. Chelation with 
I.M. CaEDTA 50mg/kg/d x 4 rapidly reduced PbB to 28.5 .t 1.5 ug/dl. 
Py5N was restored from < 40 units/g hemoglobin to normal values of 
above 100 u/g. Rbc CP remained elevated at 10-50 nmoles/1010 rbc. 
Persistence of rbc CP despite correction of Py5N suggests that Py5N 
has limited function in the mature rbc. Fluorescent erythrocyte 
protoporphyrins (FEP) are also cumulative during rbc maturation in the 
presence of increased PbB and reflect the inhibition of heme synthesis. 
Although rbc CP and FEP result from two distinct modes of toxicity 
of Pb for the developing rbc, both can be used as indices of cumulative 
exposure to lead. (Supported in part by USP HS Grant 1 R01ES01857). 
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PROTECTIVE EFFICACY OF LIVE ATTENUATED VARICELLA ZOS• 415 TER VIRUS (VZV) VACCINE AGAINST NATURALLY ACQUIRED VZV 
INFECTION. Koichi Baba, Hyakuji Yabuuchi, Michiaki 

Takahashi, Sarah Bogger, and Pearay L. Ogra. Dept. of Pediatrics, 
State University of N.Y. at Buffalo, Osaka University, Osaka, and 
Research Institute for Microbial Diseases, Osaka, Japan. 

Groups of normal infants and children in a closed institution 
in Japan were immunized subcutaneously (S/C) or via inhalation 
(I/N) with OKA strain of live attenuated VZV vaccine in a dose 
ranging from 50 to 2500 PFU of the vaccine virus. The immunized 
subjects, non-immunized seronegative and previously infected 
seropositive subjects (controls) were foll.owed through four epi
demics of VZV infection in this institution over a period of five 
years. No subjects with prior natural VZV infection developed 
varicella during subsequent VZV outbreaks. However, 100\ of 
seronegative subjects developed varicella during exposure. Of 
particular importance is the observation that 10\ (17/178) VZV 
vaccinated subjects developed varicella during re-exposure. The 
development of varicella in such immunized subjects was limited 
to those who had been vaccinated with either <80 PFU of the S/C 
vaccine or <800 PFU of the I/N vaccine. These observations 
suggest that vaccination with VZV vaccine in a dose over >800 PFU 
offers 100% protection against heavy exposure to wild virus even 
under closed institutional settings. 

DETERMINANTS OF BIRTH-WEIGHT IN SINGLETON BIRTHS IN A • 41() PREDOMINANTLY WHITE MIDDLE CLASS COMMUNITY. Ilsa N. 
l!_lj,_d_ri_e_i:_, _D and J_o_h_ri__C<· __ Sinc_lair, 

Departments of Pediatrics and Clinical Epidemiology and Biosta
tistics, McMaster University, Hamilton, Ontario, Canada. 

The effects on birth-weight (BW) of gestational age (GA), 
fetal sex, maternal anthropometric measurements, sociodemographic 
characteristics, and smoking were studied in a stratified random 
sample of 1501 singleton pregnancies delivered in Hamilton hos
pitals over an 18-month period. Information was collected pro
spectively by maternal hospital chart review, maternal post
partum interview and anthropometric assessment, and newborn 
examination. Mean BW among singletons was 3316 g. At 40 weeks 
GA, the 50th percentile BW was 3540 g for males and 3350 g for 
females. After controlling for GA and fetal sex, the following 
maternal variables were positively correlated with BW: prepreg
nant weight, weight gain in pregnancy, stature, bicristal 
diameter, biacromial diameter, calf circumference, upper arm 
circumference, triceps skinfold, upper arm muscle area, and 
subscapular skinfold. Stepwise multiple linear regression, 
controlling for GA and sex, showed that the most important pre
dictors of BW were: for primigravidas, weight gain in pregnancy, 
pre-pregnant weight and number of cigarettes smoked daily during 
pregnancy; for multigravidas, birth-weight of the last sibling. 
number of cigarettes smoked daily, weight gain during pregnancy, 
and prepregnant weight. Smoking during pregnancy reduced birth
weight by 13. 3 g per cigarette smoked daily. Women who smoked 
before pregnancy but not during pregnancy delivered inf ants of 
BW's similar to infants of non-smokers. 

AJHJRACTERIAL EFFICACY AND SAFETY Of NEONATAL BATHING 417 WITH HIBICLENSR (HIB). Jeffrey L. Blumer, Marcia P. 
Husak, Joan Wiltshire, Avroy A. Fanaroff, and William 

T. Speck. Case Western Reserve University School of Medicine, 
Rainbow Babies and Children's Hospital, Departments of Pediatrics 
and Pharmacology, Cleveland, Ohio 44106. 

The present study was to evaluate the effect of to
tal body bathing with 4% Hibiclens (chlorhexidine gluconate) on 
the rate and extent of neonatal bacterial colonization. Full-term 
newborn infants were randomly assigned to receive either bathing 
with HIB or a control solution (castile soap}. Blood samples were 
obtained on days 1, 2, and 3 of life and analyzed by GC for chlor
hexidine. Cultures of the anterior nares and umbilical area were 
obtained on days 1, 2, 3 and 14 and analyzed bacteriologically. A 
total of 38 infants (19 in each group) have been studied to date. 
During the first three days of life HIB had little effect on the 
bacterial colonization of the anterior nares but resulted in mar
ked protection against colonization of the umbilical region. 
Eighteen of 19 infants had no bacterial growth by the third day of 
life. By day 14 colonization of HIB infants was indistinguishable 
from those washed with castile soap except for a slight increase 
in colonization by gram-negative bacteria. No percutaneous ab
sorption of chlorhexidine was observed during the first three days 
of life. In addition, washing with HIB resulted in no increase in 
adverse clinical reactions when compared with castile soap. Thus 
perinatal infant bathing with 4% chlorhexidine gluconate is effec
tive in preventing colonization with bacterial pathogens. Its use 
results in no systemic absorption of the antiseptic and no in
crease in cutaneous or systemic perinatal disease. 

ROTAVIRUS GASTROENTERITIS AND WEATHER. Carl D.Brandt, 
Hyun W. Kim, Wm. J. Rodriguez, Julita 0. Arrobio, 
Barbara C. Jeffries and Robt. H. Parrott. Research 

Fdn of Children's Hospital and the George Washington University 
School of Medicine and Health Sciences, Washington, D.C. 

During years of study in Washington, D.C., hospitalization 
of children for rotavirus gastroenteritis tended to be more com
mon following a month of cold or dry weather than following a 
corresponding calendar month of warm or wet weather. Overall, 
there were 84% more (178 vs 97) inpatients with rotavirus follow
ing a set of relatively colder individual months taken as a group 
than following an equal number of warmer corresponding calendar 
months taken as a group. Comparable differences were not seen 
with non-rotavirus gastroenteritis patients. There also were 45% 
more rotavirus hospitalizations following a set of months with 
the least depth of precipitation as compared to a set of corres
ponding calendar months with the greatest depth of precipitation. 
Rotavirus infection in young infants, the children least likely 
to be directly exposed to outdoor conditions, showed some of the 
most marked weather-associated effects. These findings suggest 
that weather-related low indoor relative humidity and indoor 
crowding may be key factors in the epidemiology of rotavirus 
disease. 

TEMPORAL AND GEOGRAPHIC CLUSTERING OF BILIARY ATRESIA • Linda S. Book, John Gardner, Michael Matlak, Chris 
Gillies. (Spon. by Lowell Glasgow) University of 

Utah Medicar-schOOI, University of Utah Medical Center, Depart
ment of Pediatrics, Salt Lake City. 

Cases of extrahepatic biliary atresia have generally been 
observed to occur sporadically. We compared the incidence of 
extrahepatic biliary atresia in Utah and Idaho to U.S. incidence 
andevaluated cases for time-space clustering. Cases from 1974-
1981 in Utah and Idaho were ascertained by contact with all 
pediatricians and pediatric surgeons in the two states as well as 
pediatric surgeons and gastroenterologists in Denver, Seattle, 
and Portland; the closest referral centers outside the two states. 
Death certificates were also reviewed in the two states for the 
past 10 years to assure complete ascertainment. Diagnosis was 
confirmed by surgical exploration or autopsy in most cases. 
Expected cases were calculated from the U.S. mortality rate for 
biliary atresia in 1975 (5/100,000 births). Relative rates were 
calculated as observed to expected ratios for each time period 
and geographic area. The incidence of biliary atresia in Idaho 
was double that in Utah. Cases were found to cluster in eastern 
Idaho with a 3-4 fold increase over that expected from national 
rates (p<.01). In both states the majority of cases for the 8 
year period occurred in the past three years. Our data suggests 
that time-space clustering of biliary atresia occurs. This 
suggests that environmental factors may play a role in the 
etiology of biliary atresia, but changing diagnostic practices 
must also be considered. 

420 
PREDICTION OF RISK OF BRONCHOPULMONARY DYSPLASIA (BPD) 

Cohen and.!:!· William Taeusch, Harvard 
Medical School, Dept. Pediatrics, Boston. 

Studies of approaches to decreasing the risk of BPD have been 
hampered by failure to define prospectively a high risk popula
tion. Therefore, we tried to design a screening test that could 
be easily applied early in the hospital course that would predict 
which inf ants would develop BPD. From a population of inf ants 
-t;l2c;Og, who were alive at 48h, we selected those who had received 
ventilator support (IMV) within 48h after birth. From this group 
we selected those receiving IMV for and F1o 2 L .6 for 

2h/48h. If these criteria were met, the screen was positive. 
BPD was defined as F1o2 .24 at 1 month of postnatal age AND a 
chest radiograph consistent with BPD. For 166 infants 
born between 1978-1981 at Briqham & Women's Hospital for whom we 
could analyze records, we found that the screening procedure had: 
sensitivity (34/43) = .79, positive accuracy (34/42) = .81, false 
positive rate (8/42) = .19, and specificity (18/26) = .69. We 
conclude that this screening procedure is a useful one for early 
prediction of BPD risk and selection of a study population. In 
order to study a treatment designed to produce reduction in 
BPD at p<.05, approximately 190 infants would have to be enrolled. 

BPD NO BPD 
+ screen 34 8 42 
- screen --'-9 _______ ..:lo.::8:__ ___ _.:27 

43 26 69 



EPIDEMIOLOGY l49A 

Jt1PACT OF NEONATAL INTENSIVE CARE UNITS(NICUs) ANO THE 
WIC PROGRAM ON EXPECTED CEREBRAL PALSY(CP) RATES. 
Richard J. David and Janet M. Reis. (Spon. by Carl E. 

Northwestern Univ., Dept. of Pediatrics, Chicago. 
Two major trends affected the BW distribution of neonatal sur

vivors in opposite directions in recent years: a decline in low 
weight(LBW) was attributed to primary prevention (such as 

the WIC nutrition and prenatal care program) while increased sur
vival rate among LBW infants was attributed to NICUs. We calcu
lated the impact on expected CP rates of these two trends, using 
three data sources: (1) two studies, each of which provided BW 
jata on all CP cases in a geographic population; (2) computerized 
vital records from North Carolina for 1968-77; and (3) BW and 
nortality data from the Massachusetts WIC Evaluation Project. We 
first quantitated the relationship between BW and CP risk(Rcp) 
Jsing data sources 1 and 2: Rep rose exponentially with decreasing 
3W using data from either of the CP studies (Rcp=83e-l.01BW, 
r=-. 93, and RcP=239e- l. 43BW, r=-. 97). We then applied the derived 
regression equations to the observed changes in BW-specific sur
vival data (data source 2), using 500g BW categories. 
illy fewer total births and fewer survivors occurred in most 

categories below 3500g in 1977 compared to 1g68, resulting 
in a predicted fall in CP rates of about 6%. Applying the same 
inalysis to WIC program data (source 3), we found a calculated 
jecline in CP rate of about 4%. These results indicate that re
:ent advantageous shifts in population BW distribution such as 
ioted with improved nutrition and prenatal care have more than 
:ompensated for the increased LBW survival attributed to NICUs 
in their impact on predicted CP rates. 

FATAL HEPATITIS B IN INFANTS OF HBsAg ;+)MOTHERS: 
IMPORTANCE OF MATERNAL SCREENING AND NEONATAL IMMUNO
PROPHYLAXIS. Dietra Delaplane, Ram Yogev, Frank G.

:russi, and Stanford T. Shulman. Northwestern University Medical 
)chool and Children's Memorial Hospital, Chicago. 

Infants born to asymptomatic HBsAg ©mothers are at high risk 
Jf hepatitis B (HBV) infection. The spectrum of disease in in
fants includes mild acute hepatitis B, chronic actjve hepatitis 
Nith or without cirrhosis, chronic persistent hepatitis, chronic 
>symptomatic HBsAg carriage, and very rarely fatal fulminant hep-
1titis B. Maternal seropositivity for HB5 Ag and HBeAg is associ
ited wltl1 increased risk of HBV transmission from mother to in
fant. We report four unrelated infants to 16 weeks of age 
Nho died of fulrninant acute hepatitis B. In each instance the 
lsymptomatic mother was found retrospectively to be seropositive 
for HBsAg. One mother was found to have chronic active hepatitis 

Two mothers were U.S. immigrants from areas of high HBsAg en
iemici ty. Since recent trials have demonstrated the efficacy of 
lepatitis B immunoglobulin (HBIG) in reducing the rate of infan
:ile HBV acquisition, these fatalities likely were preventable. 
rhe potential value of hepatitis B vaccine in prevention of ver
tical transmission of HBV is being explored. These four infant 
leaths dramatize the importance of screening pregnant women for 
iBsAg, particularly those from populations at increased risk of 
iB 5 Ag carriage: Orientals, medical personnel, drug addicts, 
)rostitutes, and those with history of hepatitis. Such prenatal 
lBsAg screening, with HBIG and/or hepatitis B vaccine immunopro
)hylaxis for infants at risk, will reduce the incidence of infan
:ile HBV infection, with its potentially fatal outcome. 

SOCIODEMOGRAPHIC CHANGE AND RECENT IMPROVEMENT IN LOW 
BIRTHWEIGHT RATE(LBWR) IN THE U.S. Hakuyo Ebara, 
wen-Yuh Kuo, Kwang-sun Lee and Lawrence M. Gartner. 

'he University of Chicago, Pritzker School of Medicine, Dept. 
'ediatr., Chicago, IL .. 

This study analyzes the relationship between net change in 
,BWRs of 50 states and Washington, D.C. and the concomittant al
erations in sociodemographic and prenatal care status in the 
ears between 1969 and 1977. There have been significant reduc
ions in both white and black LBWRs. 

LBWR 1969 1977 % Change 
White 7.16+0.86 6.05+0.77* -15.3+6,4# 
Black 14.17+"1.61 12.52+"1.46* -11.9+"9.2# 
Total 8.07il.31 7.0l;i;l.45 -13.qi6.2 
*Difference, 1969 vs. 1977, p(.01. l!White vs. black, p(.05. 
Correlation analyses between net changes in LBWRs and socio

demographic and prenatal care status are shown below: 
% Chan e 

% Change Age Parity Education 
LBWR (1&)5) «J.2 yrs,) 
White -.22* -,13 .19 
Black , 18 -. 04 .21 
Total .08 .18 .10 
*Correlation coefficients (r), all, p).05. 

Illegi-
timacy 

-.19 
.27 

-.02 

No Pre-
natal Care 

-.11 
-.24 

.22 

'rhe results of this study suggest that the recent improve
ment in LBWR in the U.S. can not be attributed to alterations 
in maternal sociodemographic or prenatal care status in the 
same time period. 

MATCHED CASE CONTROL POPULATIOI' < 'I') DllTECT JlFt"ICAC'.I' 
A2AI OF NEONJ>.TPLTRANSPORT. Angelo Ferrara, Melvin Schwartz, 
't' "I Mort Helen Page, Susan Highhouse, Ed Smith, Leon 

J andowitz. NYU/Bellevue Med. Ctr. Dept.Environ. Med., 
Dept. Peds. b CUNY, NYC. 

To note the efficacy of neonatal transport.. 1292 NB charts < 250'.l<; 
were reviewed from 50 NYC hosp. for calendar yr. '79. The hosp. records 
of all 222 transported (T) NB <2500G. & a randomized sample of non
transported (NT) (N=l070) matched population were audited by trained 
RN' s. Besides the physiological perinatal data, the independent var
iables included hosp. of birth (6 levels}, severity by APGAR f' 6&> 6),Wt 
in Gmf'l500&1500-2500) & transport status (2 levels-yes.no).Additional 
matching variables included sex & race. Between the (T) & (NT) study pop. 
there was no signif. di ff. in maternal age, in incidence of illegiti
macy, in maternal education, in position at birth (most were occiput) 
& in financial coverage. Major outcome measure was mortality. Analysis 
of data was done by x2testing including Mantel-Haenszel (M-H) test. 
Data in Table I reflects Phase I of the study. RESULTS :11) In a matched 
pop., the (T) showed an improved survival if the pt. was 1n a severe 
category, <1500G (2)All (NT)>l500Gdid better than (T). (3)These 
results are preliminary, but suggest that only a reduced# of selected 
neonates would benefit from transports & judicious decision rC', 
transport is essential. 
TABLE I: ANALYSIS MATCHED POP BY M-H TEST BY SEVERITY BY WT 
CATEGORY ALIVE LJEAD Cl\'l'EGOP.Y ALIVE DEAD 
.Mild-Mod.> 1500 T 111 7 Mild-Mod.< 1500 T 51 21 
P < .001 favor (NT) NT 983 0 P <.001 favor (NT) m 30 3 
Severe> 1500 T 8 3 Severe< 1500 9 12 
P <.07 favor (NT) NT 23 3 P <. 09 favor (T) m 8 20 

THE EPIDEMIOLOGY OF CHRONIC OTITIS MEDIA IN CHILD)tEN. 
G. Scott Giebink, Chap T. Le and Michael M. Paparella. 
University of Minnesota, Departments of Pediatrics, 

Biometry and Otolaryngology, Minneapolis, Minnesota. 
To describe the contents of the middle ear in chronic otitis 

media (OM), a population of 898 children less than 12 years of 
age having chronic OM of at least three months duration was 
studied at the time of myringotomy for tympanostomy tube 
placement. Mucoid effusion, which was found in 48% of the 1,796 
operated ears, occurred more often in younger than in older 
patients, and was bilateral more often than was serous or puru
lent effusion. Serous effusion was found in 10% of operated ears 
and occurred more often in older than in younger patients. Puru
lent effusion was found in 7% of operated ears and was equally 
distributed by patient age. No effusion was found in 36% of oper
ated ears. Mucoid effusion was the most stable chronic OM state 
among 117 patients that had repeat surgery an average of 13 
months after initial surgery. Preoperative otoscopy showed subtle 
differences between effusion-free and effusion-containing ears, 
but did not distinguish among effusion types. Known middle ear 
bacterial pathogens were cultured from 23% of effusion samples, 
other bacteria were cultured from 7% of samples, and 17% of the 
sterile effusions showed bacteria on gram-stain. Effusions which 
cultured bacterial pathogens contained more phagocytic cells 
than sterile effusions. Thus, chronic OM is characterized by 
mucoid, serous and purulent effusion or by absence of effusion. 
Respiratory bacteria may contribute to the pathogenesis of 
chronic OM. These observations provide a descriptive base for 
further investigation of chronic OM. 

INCONSISTENCY OF NEUROLOGICAL OUTCOME WITH INTENSIVE "'26 CARE OF VLBW INFANTS. M.HackandA.Fanaroff. Department 
of Pediatrics, Case Western Reserve Univ., Cleve., Ohio. 

It has been postulated that th.e improved survival and long term 
outcomeofVLBW(<l.5Kg) infants in the early and mid 1970's are 
the result of neonatal intensive care. Alarmingly, since 1978 we 
have noted an increased incidence of cerebral palsy (spastic di
plegia, quadruplegia) in infants followed to at least 20 months 
(60%transport 40% inborn). In order to elucidate this problem we 
compared the outcome of 205 infants (BW 1. 2Kg, GA 29. 9 wks) born in 
1976 and 1977 who survived until discharge with 232 infants (BW 
l.2Kg, GA29.8wks) born in 1978and 1979. Survival in 1976-77 was 
71%(205/289) and in 1978-79 66%(232/354) N.S. 

Infants Cerebral Total Neurological Abnormality 
Cohort Followed Palsy and/or D. Q.<80 

n (%) n (%) n (%) 
1976-77 179(87%) 6(3.4%) 17 (9."%) 
1978-79 228(98%) 17(7.5%)* 36 (15.8%)** *p<.001,**p<Dl 

There were no differences between the two periods in BW, GA or 
Hobel antepartum, intrapartum and neonatal risk scores. Also the 
incidence of transport, asphyxia (Apgar <6 at 5 min), RDS, apnea 
and necrotizing enterocolitis did not differ. However, signifi
cantly more infants were intubated for RDS [ 17 /205, 8% vs 38/227, 
17% (p<.001)], and had documented sepsis [15/205,7% vs 37/227, 16% 
(p<.001)]. 

The findings suggest that more active intensive care is not 
necessarily accompanied by a better long term outcome and may 
lend itself to iatrogenic problems. Prevention of prematurity 
must remain the top priority. 
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A PROSPECTIVE STUDY OF RESPIRATORY VIRUSES AND BACT42'7 ERIA IN THE ETIOLOGY OF OTITIS MEDIA WITH EFFUSION 
(OME): Frederick W. Henderson, Univ. of North Carolina 

School of MEdicine, Dept. of Pediatrics, Chapel Hill, N.r. 
Data from a 14 year longitudinal study of respiratory infection 

in were analyzed to examine the relative impor
tance of viral infection and nasopharyngeal carriage of Strepto
coccus pneumoniae and Haemophilus influenzae (Str. pn. and H.inf.) 
as etiologic determinants in OME. The study waS""PerfOrmed i; -;-
research day care center. Children had nasopharyngeal cultures 
for viruses and bacteria at the onset of each illness and every 
two weeks routinely. The incidence of OME was increased signifi
cantly (p<.0001) in the two weeks following infections with resp
iratory syncytial virus(RSV;33.3%), adenoviruses(AV;28.2%), inf
luenza viruses(Inf A and B;27.9%), oarainfluenza and viruses 
(15.5%), and enteroviruses(l6.0%), in comparison to the OME inci
dence when viral infections were not identified(6.6% per 2 weeks). 
Colonization of the nasopharynx with Str . .!!!!.· and R· inf. had 
smaller but significant effects on OME incidence(relative risk 
for OME: 2.!.!:.· .!!!!.• 1.35; !!_. inf. 1.76). Primary acquisition of 
Str • .!!!!.· serotyPes was not identified as an OME orecipitant. 
Prevention of OME cases attributable to these bacteria would have 
reduced OME incidence aoproximately 25%. Early and repeated infec
tions with the closely OME-linked viruses were correlated with 
more freQuent OME; no parameter of bacterial colonization was 
identified as a correlate of OME frequency. The data identify mi
crobiologic parameters which deserve consideration in future de
sign of preventive intervention programs. 

ASSESSMENT OF SOCIO-ECONOMIC STATUS IN A DEVELOPING 428 URBAN COMMUNITY. Janet Hollingshead, Christopher D. 
Molteno, Maurice A. Kibel (Spon. by Sydney s. Gellis) 

University of Cape Town, Children's Hospital, Dept. of Paediatrics 
and Child Health, Cape Town, Rep. of South Africa. 

Research in community paediatrics frequently requires an 
objective assessment of socio-economic status. Traditional 
methods e,g. the Registrar General's classification in the United 
Kingdom, are not always applicable in developing countries. The 
Child Development Study required such an assessment. 
In the study a cohort of 1000 consecutive live births was iden
tified and a rand0m sample of 187 selected for follow-up over a 
5 year period. A socio-economic index was developed for the 
sample comprising 5 items viz 1) marital status, 2) family 
cohesiveness and child orientation, 3) available income expressed 
as a percentage of a household subsistence level, 4) the degree 
of crowding measured by an occupancy ratio and 5) the presence 
of social pathology e.g. alcohol abuse. Item analysis was 
applied. On the basis of the reliability indices, the items were 
weighted to give a total score out of 14. 
The theoretical hypothesis that socio-economic status would 
influence growth and development was used to evaluate the 
validity of the index. The index of socio-economic status 
correlated significantly with growth ( r = 0.83) and development 
( r = 0.47) at 5 years. 

BETA HEMOLYTIC STREPTOCOCCI IN NORMAL NEONATES. M. 
Hosmer, !· Sprunt. Dent of Pediatrics, Columbia -
Presbyterian Medical Center, New York, N.Y. 10032. 

Since March, 1977, infants discharged from our nurseries have 
had umbilical cultures (umb) to detect as early as possible the 
appearance of Groun A (A) streptococci (BHS). The 
colonization rate of BHS has varied from 1 to 481. per month, usu
ally 20-30%. However, (1% of the strep are A. In 1979 an aver
age 15% of the infants carried Groun B (B) (8-301-). The 30% B 
neak in JunA fell to 4% by Dec as Groun r, (r,) increased (18% in 
Nov and Dec). The shift tor, peaked (36%) in Feb 1980, fell to 
4% in March, and has been occasional since. From March through 
Nov overall BIIS colonization dronned (1-141.l. The common !(roun 
was B, but in July 1% were Groun C, in Oct 21', and in Dec 7%. 
C increased to 27% in March 1981 and has been the common groun 
since. 

In Nov 63/103 infants in 1 nursery carried C (umb) at discharge: 
3 carried B; no staff throat cultures (T) yielded C. C coloni
zation rate of infant umb varied from oj( to lOOj(/day. Infants 
who became colonized ha<l positive (+) cultures on day 1 (or at 
first culture) with one exception (nositive at 2nd culture). 
Eleven sets of cultures (umb., "'• and axilla) were taken from in
fants with known positive umb cultures. C colonization did not 
spread to other sites. The data maternal origin of C 
rather than nursery dissemination. There has been no <)roup C 
disease. Knowledge of this extensive colonization is essential 
in evaluating the meaning of clinically pertinent positive cul
tures. 

EPIDEMIOLOGY OF NEONATAL ENTEROVIRUS INFECTIONS. e 430 Jerri A. Jenista, MarilvnA. MeneTus, and Keith R. 
Powell (Spon. by Robert A. Hoeke man). Univ. of 

Rochester, Strong Mem. Hosp., Dept. of Pediatrics, Rochester, NY 
Although enteroviruses can cause overwhelming neonatal disease 

the incidence and prevalence of these infections in infants less 
than a month of age are unknown. The proportion of symptomatic 
cases, demographic and medical risk factors associated with 
infection, and the probability of illness requiring hospitaliza
tion in this age group are poorly defined. We prospectively 
studied Monroe County, NY residents born at Strong Memorial Hos
pital from June 24 through Sept. 30, 1981. Within 48 hours of 
delivery, medical history, demographic data, and throat and rec
tal cultures were obtained from the mother. A history of infant 
and household member symptoms anJ throat and rectal cultures fron 
the infant were collected within 24 hours of birth, at 1, 2, 3, 
and 4 weeks of age, and at all hospital admissions. Cultures 
from 628/654 eligible mothers nrew f; enteroviruses, 3 rhinovi
ruses, and 18 herpes simplex viruses. Cultures taken shortly 
after birth from 666/668 eligible neonates grew 0 enteroviruses 
and 4 cytomegaloviruses. The minimal incidence of non-polio 
enterovirus infection during the first 4 weeks of life was 12%; 
prevalence ranged from 4 to 10% at each week. Enterovirus infec
tion was associated with lower family income, bottle feeding, 
fever, maternal concern sufficient to contact a physician, and 
week of the year. The hospitalization rate was 4% overall and 
24% in infants from whom enterovirus was isolated at weeks 2 or 4 
Thus, enterovirus infection is common in neonates and frequently 
causes hospitalization. 

431 
VARICELLA VACCINE: USE TO PREVENT VARICELLA IN 
SUSCEPTIBLE ADULTS. Philip LaRussa, Margaret 
Hammerschlag, Sharon Steinberg, Melvin Marks, 

Ann Arvin, David Amler, Anne Gershon, & N I H Coll. Gp; Dept. 
Peds: NYU, Downstate, U. Okla, Stanford Med. U. 

Varicel la may be severe or fatal in adults, and hospi ta! 
staff with varicella may spread disease to their patients. 
Numbers of susceptibles may vary in different locales. At NYU 
the incidence of varicella in pediatric residents was 1 every 
other year from 1973-78 (1%). In 1980 4 pediatric residents 
(8%) contracted varicella at Downstate. Serologic testing for 
antibody (Ab) to varicella-zostcr (VZ) virus by indirect 
immunofluorescence (FAMA) is now widely available. Most adults 
with no history are immune; in 1981, only 5% of Downstate 
residents with no history had a VZ-FAMA of <:: 1 :2. 

Varicel la vaccine, developed by Takahashi in 1974, has been 
used mainly in children. we have immunized 19 susceptible 
adults, mostly medical personnel. All developed VZ-Ab and 
CMI, with no significant side effects. The VZ-FAMA geometric 
mean titer at 6 mo (11 pts) and l yr (10 pts) was 1 :10. No 
cases of clinical varicella have occurred, despite 4 close 
exposures to patients. Varicella vaccine may prove useful to 
prevent clinical varicella in susceptible hospital staff. 

REGIONAL VARIATION IN BIRTHWEIGHT DISTRIBUTION IN THl 432 UNITED STATES. Kwang-sun Lee, Yucel S. Atakent, and 
Lawrence M. Gartner. University of Chicago, Pritzke1 

School of Medicine, Chicago, IL and New York University, New 
York, N.Y. 

Birthweight distribution of live births is closely linked to 
indices of maternal sociodemographic and biologic status. This 
study evaluates the relative importance of maternal factors on 
regional variation in very low birthweight rates (VLBWR) and lo• 
birthweight rates (LBWR) in the 50 states and Washington, D.C. 
in 1975. 

Both VLBWR and LBWR of individual states and D.C. were sign
ificantly related to the prevalence rates of maternal sociodemo· 
graphic status (age, parity, education, illegitimacy and race) 
and prenatal care status (r, 0.44 to 0.93, all p <0.01). Racia 
composition of n1aternal populations alone accounted for approxi· 
mately 83% of variance in VLBWR and 65% of variance in LBWR. 
Prevalence rates of sociodemographic factors in individual stat 
and D.C. were unfavorable for black mothers compared to those 
for white. When white and black populations of states and D.C. 
were examined separately, the previously observed correlations 
between VLBWR/LBWR a1.J prevalence rates of these maternal facto 
other than race were either absent or greatly reduced. 

Results of trese analyses suggest that the regional differ
ence in racial composition of the maternal population is the 
single most imp0rtant factor related to regional variations in 
birthweight distribution in the United States. 
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RUBELLA SEROEPIDEMIOLOGY AMONG AMISH FAMILIES IN 433 LANCASTER COUNTY, PENNSYLVANIA. Martha S. Linet, Wilma 
B. Bias, Dorothy M. Horstmann (Span. by Leon Gordis). 

Jhns Hopkins U. Sch. Pub. Health, Dept. of Epidemiol.; Johns 
>pkins U. Sch. of Med., Dept. of Med., Baltimore; Yale U. Sch. 
: Med., Dept. of Pediatrics, New Haven, Conn. 

A serosurvey of 52 Amish families with 391 children in Lancas
:!:r County, Pa., was carried out to determine rubella suscepti·· 
ility levels (HAI titer <1:8) in this poorly immunized popula
ion, the distribution of rubella in families, and the efficacy 
f immunization in those who have been vaccinated. Overall 71% 
f the 269 children tested but only 2% of the parents were sus
•ptible. Age specific analysis showed 76% of children ages 6-10, 
3% of those 11-15, 65% of those 16-20 and 17% of those 21-25 
•re susceptible. (Children 0-5 weren't tested.) These rates 
iffer from those found in most other subgroups of the U.S. popu
ation in which 25-60% of those ages 6-10, 10-25% of those 11-15 
1d 12-21% of those 16-20 are susceptible. Twenty-four of the 52 
amilies tested had all children in Lhe family susceptible to 
ubella; 2/52 families had all children immune. Immunity was not 
>sociated with family size. Only 8. 5% of the study children had 
een vaccinated against rubella. Of the 32 children vaccinated, 
1% had negative serology titers. It is postulated that the high 
evels of susceptibility the Amish children are due to 
bsence of epidemics (since rubella vaccine became available in 
969 in the general population), as well as a low level of 
ndemic disease in this isolated population. We are currently 
xamining the possible role of HLA in rubella susceptibility. 

ANALYSIS OF PEDIATRIC BLOOD LEAD LEVELS IN COLUMBUS 434 AND THEIR RELATION TO AMBIENT AIR LEAD LEVELS. A. 
Harold Lubin, Barbara L. Jaffe, Irwin Billick. The 

1io State University, Department of Preventive Medicine, Colum
JS, Ohio 43205. 

Mean blood lead levels of 10,065 Columbus, Ohio, preschool 
1ildren were evaluated from 1975 through 1979 to determine the 
)tential relationship to ambient air lead levels, race, and age. 
JWnward trends in the blood lead levels sampled as well as in 
nbient air lead levels were apparent in the study period. In 
•neral, blood lead levels sampled in 1979 were significantly 
)Wer than four years previously. Absolute values for blackchild
en fell more during this period than they did for white child
'"· Age related values for both races followed a virtually iden
ical pattern. When the three independent variables, race, age, 
nd ambient air lead levels were employed in a regression analy
is, ambient air lead proved to be the best predictor of blood 
ead. Apparently, the regulation of lead in the air is associated 
ith lower lead levels in preschool children. 

RACE 
Bla,;-k 

White 

MEAN BLOOD LEAD LEVELS (ug/lOOml) 

YEAR 
ms 
19/9· 

1975 
1979 

0-12 MOS 
19.05 
14.80* 

16.60 
14.45 

*p < .01 

25-36 MOS 
24.55 
18.20* 

22.39 
17.78* 

49-60 MOS 
25.70 
16.60* 

22.91 
17.38* 

ON THE DEFINITION OF FEEDING GROUPS IN BREAST VS 435 FOR!1ULA FEEDING STUDIES. A. Harold Lubin, Janet S. 
Kasler, Ruth 0. Shrock. The Ohio State University, 

epartment of Pediatrics. Columbus, Ohio 43205. 
Infant feeding methods and their relationship to health have 

een the focus of numerous studies. Differences in the definition 
f breast and formula feeding groups, however, has made the ap
licability of subsequent findings difficult. Breast feeding to 
ome refers to being exclusively fed from the breast while to 
thers it includes cow's milk, formula and/or solid food supple
entation. Where a given health outcome may he influenced hy 
eeding method or in fact precipitate that outcome careful def
nition of the feeding groups is essential. For example, in the 
ase of infection, the introduction of new foods may predispose 
o gastrointestinal illness and in the case of obesity, the 
arly introduction of solid foods may influence early weight 
ain regardless of breast or formula feeding. Preliminary find
ngs from our investigation on the effects of maternalnutrition-
1 and environmental factors on infant growth and development 
ndicate that consideration of precise infant feeding groups is 
ecessary to determine iron status differences - infants exclu
ively breast or formula fed were found to have higher serum 
ron levels than infants who were not. We emphasize that the 
1ost important criterion is that of 11 exclusivity 11

• Children 
either exclusively breast or formula fed constitute a difficult 
o control and compare group, who confound a large number of 
'therwise well designed studies. 

PROTECTIVE INFLUENCE OF BREAST FEEDING (BF) ON THE 43() RISK OF DEVELOPING INVASIVE INFLUENZAE TYPE b (HIB) 
DISEASE. Milton K. Lum, Joel I. Ward, Thomas R. 

Bender. (Spon. by B. Anthony} UCLA School-of Medicine, Harbor
UCLA Med. Ctr., Dept. Pediatrics; CDC, Anchorage, AK. 

Alaskan Eskimos have the highest known incidence of invasive 
HIB disease, with 3% of Eskimo infants developing bacteremia or 
meningitis before l yr. of age. To evaluate measures which might 
prevent disease in infancy, we studied the influence of BF by 
assessing nutritional histories in a matched case-control study. 
We also measured levels of HIB anticapsular antibody in breast 
milk (BM) and sera of Eskimo mothers. Infants with invasive dis
ease (N=l9) and 2 controls for each case, matched for age (sus
ceptibility) and village or neighborhood (exposure), were studied. 
A history for BF was considered positive if the subject was pre
dominantly BF until an age equal to that of the case at the time 
of hospitalization. BF was significantly less prevalent among 
cases 1/19 than controls (18/38) (p<.Ol, Pike-Morrow). 

HIB anticapsular antibody (Ab) was measured in breast milk 
specimens and sera from 10 Eskimo mothers 2-6 months postpartum 
by RIA and ELISA. Ab in BM was predominantly IgA (ELISA: IgA 67%, 
IgM 33%, IgG 0%) and total levels ranged from 10-390 ng/ml (RIA 
mean 95 ng/ml). These levels were similar to controls from else
where in the U.S. Antibody in maternal sera was predominantly IgM 
(ELISA: IgM 72%, IgG 21%, IgA 7%) and total levels ranged from 
2.0-6.4 µg/ml (RIA mean 3.4 µg/ml). There was no correlation be
tween levels in BM and sera. 

Breast feeding appears to reduce the risk of developing invas
ive HIB disease, but the mechanism needs further clarification. 

cinrn!m"." BATllJNG TECl!HJ Q_UF:S IN NE\-ffiORN NU!lSERlF.S lN 437 Til!C Ul\IT;<:n STATES. '.;ilbert J. Joel 
Ml'lr.hrie Mll.kr, ThP ;.p,•nn M<?dical Clinic nn,i the 

"'uPen af H0so.; flest. C::win':l, C:'llif.(Sr.:m. P. Wu). 
:\ aucf'ti('mnnire ,,.-;c sent to 400 ha!:rit.rils in the United 

;.t;-,te:-: ·.;i1..h m0rc thnn deliveries per ,, ca.r tv dcter11ine 
current lntliinr. l:-i94 (543) were returned. The 
f0'! lcrwir,7, were recorch:d: AcJmissinn daily 
lJ:>th-lJ(.; (9"<'f,) umMllcol cord -:ore: olcC'\101-511< (li0;,), triple 
cl0 c--1101 (<r'1.), c lcohol unC: triple dye c·:>mbined-llll. (14'.1.), 

Z.3 ( 0.i), ('Ji). M.9terial.s used for 
inf;int bnthinc: 

pEj --
Iv0ry ;.".)."l.P 

sanp or Phisoderm 
D)nl so:..i:ii<· r Br,ta<line* 
Hibiclen:-.;·x or 
Jl'..-J Baby ho th or Cost.i le 
Gnr.unophen or Mer.nen' s 

B:'!b:; J.nt.i0n 
Wat.er 

10'." (91) 
135 (lli) 

-X-mr.:teri·l lS with an1.i-bacterir· 1 nropert.ies. 

BAT!l 
113 ("l of,)

. ;"'?? (191,) 
?21 (191,) 

34 (2.6%) 
90 (7.63) 
% 

Pl (?'f,) 
31'.i (27C::) 

!"r!ls,>'lcx used full strcn;'.t.h ln ?01 (631), nnd nilutecl. in 
11'1 Rontinc pcot-dischnrcc cultures were done ln 130 

Post-discharcc follaw-up, :'60 
!\ lthough the A:nerict!n of re<liatrics Stnndnrrls and 

f"r Hospit"ll Cnre of Newborn Infants recommends 
:1 ":>ry no.thing Techniaue", few hospitals follow these 

PREDICTING FETAL GROWTH FROM NUTRITIONAL STA-438 TUS OF THE MOTHER AT MIDPREGNANCY. J. Metcoff, P. 
Costiloe, W. Crosby, L. Flentle, S. Dutta, F. Weaver, G. Burns, 

H. Sondsteod, C. Bodwell. Depts of Pediatrics, Biochemistry, Epide
miology & Biostatistics, Obstetrics & Gynecology, Univ. of Oklahoma 
Health Sci. Ctr, Oklahoma City, OK 73190, Human Nutr. Research Lob, 
USDA/ ARS, Grand F arks, North Dakota 5820 I, & Protein Nutr. Research 
Laboratories, USDA/ ARS, Beltsville, Maryland 20705. 

A single measurement of blood nutrient levels & other characteristics at 
midpregnoncy in 539 women, 215 having uncomplicated pregnancies, was 
used to develop on equation to predict birth weight. The equation could 
account for 64% of the variance in birth weight, allowing for gestational 
age & sex of the baby. The correlation between observed and predicted 
birth weight for the 215 babies was r=0.74. In a field trial, a screening 
equation involving only demographic/clinical variables derived from 129n 
mother/baby pairs was used at midpregnoncy for preliminary stratification 
of mothers likely to hove babies in the lower or upper thirds of a birth 
weight frequency distribution. Measurements of blood levels of those 
nutrients & leukocyte biooctivities at midpregnoncy comprisinq the 
prediction equation were added to further narrow the identification of 
mothers likely to hove fetolly malnourished or Jorge babies. Two thirds of 
the mothers in each of these selected groups were randomly assigned a 
food supplement. The remaining third were controls. To dote, data hove 
been analyzed for 245 initially screened mothers. For the selected test 
mothers, correlation between observed & predicted birth weights was 
r=.68. Thus prediction is both feasible & practical but the number of 
babies born to mothers whose fetus was thought to be nutritionally 
disadvantaged is still too small to evaluate the effect of a selective 
nutritional intervention on fetal growth. 



152A EPIDEMIOLOGY 

PATHOGEKICITY OF STREPTOCOCCl'S VIRlnANS (S. VIRIDAl\S) 
• 439 DI THE NEONATE. Sokal and Suy3 

Sl'NY nownstate Med. Ctr.-Rrookdale Hospital, 
nrooklyn, New York. (Sponsored by T .1<. AvRuskin) 

S. viridans has been thought to be nonpathop,enic in the neonate 
although it has been widely accepted as pathogenic in SBE and 
other conditions. During a 30 month period in the NICU, we have 
identified 18 infants with septicemia S. viridans as the 
causative organism. During this period it was the most common 
etiologic agent in neonatal sepsis. Mean birthweight of the in
fants was 2990 g (range 900-4500g): mean gestational age was 39 
weeks (range 28-42 weeks). 5 of the infants were premature and 6 
were low birthweight. There was prolonged rupture of the membranes 
(PROM) in 8/18 patients and 1 mother had fever prior to delivery. 
5/18 infants developed respiratory distress: 3 of these were term. 
No infant with PROM developed respiratory distress. The majority 
of the infants presented within 24 hours of birth with signs of 
sepsis. All infants had blood and other cultures drawn prior to 

antibiotic therapy. Blood cultures were taken from a 
peripheral vessel. The blood was incubated in trypticase-soy broth 
at 37oc for 3 days. The organism was subcultured in SXT medium 
and after inoculation in Todd-Hewitt broth it was centrifuged and 
the supernatant was tested with specific alpha-hemolytic strepto
coccal antibody. The single mortality in the group was the small
est and most premature who also had findinp.s consistent with 
severe hyaline membrane disease. In the remainder there was a 
good correlation with the beginning of antibiotic therapy and 
clinical improvement. The findings sugp,est that S. viridans is 
pathogenic in the neonate. 

EPIDEMIOIJJGY OF ACQUIRED MJNOSACCHARIDE INTOLERANCE 440 (!\MI). Veda Nichols, Kim Evans, E. O'Brian Smith, 
Janice E. Stuff, G.S. Gopalakrishna, J. Ken Fraley, 

Herbert L. DuPont, arrl Buford L. Nichols. USDA/ARS, Children's 
Nutrition Research Center, Baylor COiiege of Medicine, Houston. 

Acquired rronosaccharide intolerance (!\MI) is a fonn of chronic 
diarrhea which is relieved by fasting and is characterized by the 
recurrence of diarrhea after feeding any fonn of dietary carbohy
drate including rronosaccharides. An epidemiological descriptive 
study of !\MI is being conducted at the Ben Taub General Hospital 
in Houston, TX. All patients 3 rronths of age or less with diarrhea 
woo visit the Pediatric Outpatient service or who are admitted to 
the hospital are seen and entered into the study. Infonnation con
cerning history of the diarrhea, feeding history, hare and family 
conditions, nutritional assessnent, collection of stool samples 
for viral and bacterial pathogens, and clinical course are obtain
ed. The data at the present time do not implicate specific patho
gens, feeding practices, rraternal health factors, and socioeconcm
ic conditions in the etiology of !\MI. Malnutrition is prevalent 
among all patients. These children fit the nonnal distribution for 
weight at birth. The nutritional deficit suffered by these infants 
by the time of admission (rrean age, 37 days) is evidenced by a re
duction in the rrean weight/height, height/age, a!'d wei<Jht./age Z 
scores (standard deviations fran the N::HS mean). !\MI infants have 
lower mean z scores than non-AMI infants. (Supported by USDA/ARS). 

Wt/Ht z Score Ht/Age z Score Wt/Age Z Score 
!\MI -1.60 ± 0.96 -1.06 1.07 -1.84 ± 0.83 
Non-l\MI -0.93 ± 0.99 -0.79 ± 1.19 -1.24 ± 0.99 

AN EPIDEMIC OF INFANTILE GASTROENTERITIS IN NORTH• 441 WESTERN QUEBEC: A CASE STUDY IN NATIVE HEALTII CARE 
Gary S. Pekeles and Ivan B. Pless,Montreal Children's 

Hospital, Community Pediatric Research, Montreal. 
In 1980, infants in two Inuit (Eskimo) villages in northern 

Quebec were struck by an unusually severe gastroenteritis which 
then spread to other settlements in the region. A retrospective 
study was carried out through visits to the villages and review 
of medical records to delineate predisposing factors, clinical 
course and mode of spread. In most affected villages, a majority 
of children under two had clinical symptoms; 82 were hospitalized 
with symptoms of gastroenteritis (mean hospitalization 39.5 days) 
of whom 77% had stool cultures positive for E. Coli Olll:K58. 
Thirty-seven percent required parenteral nutrition and 18% 
required rehospitalization because of prolonged or recurrent 
symptoms respectively. Seven infants died. Control cultures of 
adults and children in two villages were all negative. Several 
conditions facilitating fecal oral transmission of the disease 
within villages were noted: relatively inaccessible clean water, 
inadequate sewage disposal, open sewage ditches and preparation 
of infant formulas with contaminated water. Regional hospitals 
and foster homes were the major source of spread between villages 
Fifteen % of the hospitalized cases were nosocomially acquired 
and there were several instances of infants hospitalized for 
other problems who returned to their villages with diarrhea. 
This epidemic illustrates several of the problems faced by the 
native-run health board responsible for local care; inability to 
implement many preventive measures, poor organization of medical 
services, and inadequate back-up support. 

THE INFLUENCE OF THE RESP! RATORY DISTRESS SYNDROME 
(RDS) AND ASPHYXIA ON NATIONAL NEONATAL MORTALITY BE-
1\IEEN 1968-1978. Robert Perelman and Phi 1 ip Farrel I, 

University of WI., Department of Pediatrics, Madison, WI. 
A progressive reduction in total neonatal deaths began in 1971 

such that only 56% as many newborn deaths occurred in 1978 as in 
1968 (31,618 vs. 66,456). T"e total 1 ive births in the United 
States began to increase in the last few years of the decade with 
approximately 7% of deliveries resulting in a neonate weighing 
less than 2.5 kg. RDS was the leading cause of death during 9 of 
the 11 years analyzed, accounting for an average 19.5% of neona
tal fatalities. The percent of all neonatal deaths attributable 
to RDS increased from 14. 7% in 1968 to a maximum of 21.3% in 1974, 
before declining tol7.5% in 1978. Although there was a modest 
male predominence in all major underlying causes of death identi
fied, (male: female ratio= I .35) a more striking discrepency ex
ists in the sex distribution of deaths due to RDS (male:female 
ratio= l.60). These data indicate that despite the declining 
incidence of fatal RDS the disorder accounted for an increasing 
percent of total deaths through the later part of the 11 year 
period. Prevention and/or improved management of asphyxia made 
the most significant (29%) contribution to reduced neonatal mor
tality rates. Asphyxia began the 11 year period accounting for 
18. 1% of all neonatal deaths, whereas in 1978 it only accounted 
for 9.3%. Less change occurred in fetal complications of preg
nancy implying a continuing need for improved maternal/fetal 
care. These data have implications for future planning for peri
natal care services, outreach education and financial 

MECONIUM ASPIRATION SYNDROME: A PREVENT ABLE 443 DISEASE. Jeffrey J. Pomerance and John Konegaye. 
UCLA School of Medicine, Cedars-Sinai Medical Center, 

Deportment of Pediatrics, Los Angeles, California. 
In a review of the 7 year period between 7 /I /74 and 6/30/81, the 

diagnosis of Meconium Aspiration Syndrome (MAS) was mode in 63 of 
31,423 infants (0.2%) born at Cedars-Sinai Medical Center (CSMC). 
Ventilotory support (VS) was required in 16, 4 of whom developed 
pneumothorox (PT). Another 14 infants developed PT, but did not require 
VS. One infant diagnosed as MAS died of apparent persistence of the 
fetal circulation. On autopsy, the lungs did not show meconium staining 
or aspiration of squamous cells. 

In the some time period, 48 outborn infants with MAS were treated at 
CSMC. Twenty infants required VS. All 3 infants who developed PT were 
in this group. Seven infants died. Six of 15 outborn MAS infants died in 
the first 14 months of the study, while only I of 33 infants died during the 
next 70 months (X2y A TES = 8.5; p < 0.005). 

The factors responsible for the extremely low MAS mortality of 
infants cored for at CSMC ore unknown. Since relatively few infants 
required VS or chest tube insertion, the role of Neonatal Intensive Core 
cannot receive major credit for outcome. It does seem that the 
pothophysiology of severe MAS is preventable or at least reversible by 
some combination of onteportum, introportum and immediate neonatal 
core. It is our impression that antenatal monitoring for fetal well-being, 
automatic introportum fetal heart rote monitoring, and constant availa
bility of obstetric anesthesiologists and pediatric residents for neonatal 
resuscitation (automatic endotrocheol suctioning for meconium stained 
amniotic fluid), ploy significant roles. 

NON-SELECTIVE MEfDIA IN PREDICTION OF FARLY ONSET GRS 444 (EOGBS) DISEASE, Suma P. Pyati, Rosita S. Pildes, 
Norman Jacobs and Devyani Raval. Cook County Hosp. 

r.ept. of Pediatr., Ill. 
Selective media have been generally used in studies of GBS co

lonization in neonates ; attack rates amonr: colonized (col) new
borns vary f'rom 1 to 8%. Since non-selective media are used 
routinely and are more readily available, we studied the value of 
this medium in detectinr: GBS diseased neonates. Durinr: a 52-
month period, 1187 inborn neonates <2000f')'Tls were enrolled in a 
study of PEN Rx in EOGBS dis. Blood, throat and cord (T,C) cul
tures were taken on 994 infants (84%) within 1 hr of birth and 
before antibiotics. T and C swabs were inoculated directly onto 
non...selective medium (sheep blood ar:ar plate). Sixty-six of 994 
were col (+T&/C); 16/66 col had ECXlRS dis. (bacteremia plus sYJTl)
torns); 3/928 non-col infants had EOGPS dis. The attack rate a
monr: col infants found by non-selective media was 25% (16/66). 
Validity and predictive value of surface cultures usinr: routine 
media in detecting disease is shown: 

Blood 
Culture 

T&/C Cultures 
+ Sensitivity=84% 

Specificity=95% 
+ predictive value=24% 
- predictive value=97% 

Non-selective media selectively identified col infants at birth 
who are at maximum risk for developinr: disease. Non-selective 
rredia, may therefore, be more useful than selective media in 
studies of prophylaxis or therapy of GBS in the newborn. 
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VERTICAL TRANSMISSION OF GROUP B STREPTOCOCCI (GBS) 
"":; DURATION OF MEMBRANE RUPTURE IS NOT A FACTOR. 

Joan A. Regan, Jc,ffrey Siracuse, Jane O'Neill and L. 
Stanley James,Columbia U. ,Coll.P&S,Div.Perin.Med.,Dept.Ped. ,NY:-

In a prospective study of 11,945 mothers at the time of 
•dmission for labor and delivery 12.4% were found to be GBS 
38% of the infants born to culture (!)mothers were colonized. 
18 infants (2.3/1000 live births) developed early onset group B 
streptococcal disease (EOGBSD). 

Time of membrane rupture (MR) as reported by the mother and 
Jr labor room staff was recorded for each patient. Patients in 

time of MR was uncertain were excluded; for the remaining 
1099 colonized patients, incidence of infant colonization, non
:olonization and disease were plotted against duration of 
nembrane rupture at 2 hour intervals through 12 hours, then 
at 6 hour intervals to 24 hours and at 24-36 hours and >36 
'lours. 

At no point in time of duration of MR was colonization among 
infants born to colonized mothers significantly increased. Only 
18% of mothers whose infants had culture proven sepsis had 
nembrane rupture for >24 hours. 

This leads u.> to conclude that duration of MR among GBS (t> 
nothers does not increase the incidence of GBS colonization in 

infants and leads us to speculate that factors other than 
of exposure to the pathogen predispose to inf ant 

colonization. 

SEVEN YEAR EXPERIENCE WITH NECROTIZING ENTEROCOLITIS 
""() (NEC): ASSOCIATION WITH FEEDING. C. Joan Richardson, 

David K. Rassin and Michael H. University of 
Texas Medical Branch (UTMB), Department of Pediatrics, Galveston. 

The incidence of NEC among 27,540 inborn infants at UTMB has 
fluctuated markedly from 1974 to 1981. Attack rates per 1000 
births were 1.9, 6, 1.3, 1.4, 4.1, 2.1, 0.9, and 5.6 in '74, '75, 
'76, '77, '78, '79, '80 and '81 respectively. Three formulas 
were used on a rotation basis in the nursery. Attack rates cal
culated by formula years were as follows: 

Time 9/74- 9/75- 9/76- 9/77- 9/78- 9/79- 9/80-
Period: 8/75 8/76 8/77 8/78 8/79 8/80 8/81 
Formula: A B c A B c A 

NEC Attack Rate 
Eer 1000: 6.9 2.4 0.5 4.8 2.3 o. 7 4.0 

By X2 analysis, NEC incidence in Formula A years was significant
ly higher and in C years significantly lower than expected based 
on total population. When attack rates for each formula year 
were combined for the same formula, differences among formulas 
were even greater. Occurrence of NEC was higher than expected 
during Formula A years (p < 0.001) and lower than expected during 
Formula C years (p < 0.005). These retrospective data indicate 
year to year variability in incidence of NEC and a strong 
association with type of formula in use in the nursery at that 
time. Further investigation with changes in order of formula 
use will be required to confirm the association between use of a 
particular formula and incidence of NEC. 

RETIIDPA'IBY OF PREM'.TURITY (ROP) IN AN Ol1I'BORN POPU
"" 7 IATIOO BIRI'HWEIGHT 501-1500 CM (LEW) 1975-1980. S.P. 

Riley, J.V. Aranda, E.W. Outerbridge, J. Ll.ttle. M:::
Gill Univ-M::mtreal Children's Hospital, r-t>ntreal, Quebec, Cl\Nl\DI\ 

The incidence of ROP in an outbom population of IBW survivors 
was determined for 1977-1980. O:::currence ::if ROP was compared to 
that previously reported in 1975-1976. In the 6 years, 1975-1980, 
186/225 (82.3%) of IBW survivors were evaluated. ROP (active and/ 
or cicatricial) was present in 57/186 (31%). The incidence of 
cicatricial disease (all grades) was 24% for all IBW infants but 
was 46% for infants <1001 gm. Eight children are visually hand
icappe<l (blind or visual acuity <20/200). 
CLINICAL 01\TA 1975-1976 
Infants admitted < 1501 gm 154 
Survived to discharge 94 
Cphthalrrology evaluation(n) 80 
Incidence of ROP(%) 27(34%) 
Cicatricial disease(%) 25(31%) 
Cicatricial grade II or rrore(%) 8(10%) 
Visual handicap(%) 5(6.3%) 
Cicatricial disease -

1977-1980 

NS 
p: .05 
NS 
NS 

194 
131 
106 

30 (28%) 
19 (18%) 
6 (5. 7%) 
3(2.8%) 

348 
225 
186 
57(31%) 
44 (24%) 
14(7.5%) 
8(7.5%) 

501-1000 gm 11/22(50%) NS 7/17(41%) 18/39(46%) 
1001-1500 gm 14/58(24%) NS 12/89(14%)26/147(18%) 

The incidence of cicatricial disease was significantly decreased 
in the LEW population as a whole in 1977-1980. However, the risk 
for the smallest infants (501-1000 gm) has not changed since 1975. 

RUBELLA Im.JNI'IY IN OL!ER PATIEN'IS IN A J>EDIATRIC GIDUP ,f ,f8 PRACTICE. R.G. lti:>inson, F.E. Dudenhoeffer, H.J. 
"'f"'I Holroyd, L.R. Baker, D.I. Bernstein, J.D. Cherry; 

Descanso Ped. !-Ed. Groll', racana<la, Ca; and UCLA Sch. 
I-Ed., Dept. Pediatrics, Los Angeles, Ca. 

Because nbella CCl'ltimi=s to be a ro!TITOn illness in ac'Dlescents 
and young adults and because it has been suggested that booster 
nbella imnunizaticos should be perfomed, we studied antibody 
prevalence in 459 prec'Dminantly ac'Dlescent patients. Of the total 
group 86.5% had antibody (PHA titer >1:13.5). RWella antibody 
in Cbcurrented previously inmuniz.ed patients (89.6% of 386) was 
significantly nore ro!TITOn than antibody in tninmunized patients 
and patients with a qusstionable history of inmunization (70.3% 
of 74) (p = <0.005). Of 33 seronegati'l.e patients that we inmu
niz.ed all but 1 serooan'l.erted (HAI titer >1:8). Of 23 with a 
c'Dcurrented history of prior inmunization,-coly 1 had a specific 
IgM antibody response (determined by sucrose gradient separation 
and HAI antibody determination). In contrast 3 of 3 patients with 
a history of clinical rubella and 1 of 4 patients with a question
able history of past inmunization had a specific IgM antibody 
response. Since 89.6% of previously va=inated patients had de
rronstrable antibody and since 96% of tlnse without rreasurable 
antibody had a seoondary irrmune response following revaccination 
it seeirs likely that the le'l.el of protection in previous va=inees 
is ronsiderably greater than 90%. Because of this high degree of 
protection in vaccinated persons and the rarity of docurrented 
rubella vaccine failure, attention today should be directed at 
finding and imnunizing 1.mvaccinated teenagers and yomg adults 
and not in najor unnecessary booster va=ine prograrrs. 

LACK OF ROLE OF CHLAMYDIA TRACHOMATIS (CT) IN UPPER 
INFECTIONS (URI) OF CHILDREN. Venusto H. 

San Joaquin, J. Rettig, and Melvin I. Marks. 
University of Oklahoma Healthciences Center, Department of Ped
iatrics, Oklahoma City, Oklahoma. 

Previous studies show progressive, age-related acquisition of 
antibodies to CT in children. The antecedent infection(s) causing 
seroconversion is unknown. Because of the observed association 
of CT with infantile pneumonia and conjunctivitis, we searched 
for the stimulus for this seropositivity among children with URI. 

From November 1980 to November 1981, 164 children older than 6 
months who presented to the Oklahoma Children's Memorial Hospital 
outpatient clinics for URI were cultured for CT. Patients who 
had received antibiotics within the past 7 days were excluded. 

presentations included coryza, nasopharyngeal conges
tion, cough, and sore throat with or without fever. Nasopharyn
geal specimens were collected with calcium alginate swabs, placed 
in transport media, and kept at 4oc for 1-8 hours prior to freez
ing at -7o0 c, or prior to inoculation into cycloheximide-treated 

cells. Frozen specimens were inoculated, in most cases, 
within one week of collection. Eighty-eight females and 76 males 
were studied; 156 10 years. Twenty-one had otitis media 
10 had conjunctivitis. Sixty-two patients had pharyngeal 
for group A streptococcus; 27 were positive. CT was not isolated 
from.any CT does not appear to be an important cause of 
URI in children. By Poisson distribution, a sample size of 156 

97% chance of yielding at least 1 positive culture if the 
incidence of CT-URI were 1/30 and 67% chance if the incidence 
were 1/100. 

,.
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PREVALENCE OF YERSINIA ENTEROCOLITICA (YE) ANTIBODIES 
... IN CHILDREN. Venusto H. San Joaquin, Jimmie Y. 

Newton, David F. Welch, and Melvin I. Marks. 
University of Oklahoma Health Sciences Center, Department of 
Pediatrics, Oklahoma City, Oklahoma. 

YE infection is well recognized worldwide but only infrequent
ly described in the USA. Serotype 0:8 is, reportedly, the pre
dominant US strain in contrast with 0:3 & 0:9 in Canada and 
Europe, respectively. Efforts to isolate YE in 3,000 stool 
specimens submitted to our laboratory during the past year have 
been unrewarding. We tested the sera of 643 children, ages 1-15 
yrs., for antibodies against YE 0:3, 0:8, & 0:9 - the serotypes 
commonly responsible for human yersiniosis. Formalin-inactivated 
organisms, suspended in saline to McFarland #1 density, were used 
as antigens in a tube agglutination test. A reciprocal titer of 
40 or higher was considered positive. Sixty-two (9.6%) of 643 
were seropositive - 42 (6.5%) to 0:3, 18 (2.8%) to 0:8 and 4 
(0.6%) to 0:9. Two had titers against 2 serotypes. Titers ran
ged from 40 to 320. Antibodies to 0:3 were observed from infancy 
through adolescence with comparable frequency whereas antibodies 
to 0:8 and 0:9 were not seen before age 4 and 8 years.respective
ly. 

These sero-epidemiologic data suggest that, in Oklahoma: 1) 
YE infection may be more prevalent than reports indicate, 2) 
humoral antibody to serotype 0:3 is more corrmon than to 0:8, 3) 
subclinical or clinical experience with YE other than gastro
intestinal infection, or with YE-related antigens, may be re
sponsible for the observed seropositivity. 
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BACTERICIDAL ANTIBODY TO ANTIGENICALLY DISTINCT NON"51 TYPABLE STRAINS OF Haemophilus influenzae ISOLATED 
FROM OTITIS MEDIA. Paul A. Shurin and Colin D. 

Marchant. Case Western Reserve Univ. Sch. Med., Cleveland Metro
politan Gen. Hosp., Dept. of 'Pediatrics, Cleveland, Ohio. 

Nontypable strains of Haemophilus influenzae were obtained 
from middle-ear exudates of children with otitis media. Two 
strains (BCH-37567 and H-Pr) were shown to have different anti
genic determinants of complement-mediated killing by immune rab
bit sera. Rabbit antisera to these isolates contained bacteri
cidal antibody in varying titer to additional strains of a small 
collection. Each of six otitis media isolates cross-reacted with 
one or both of the two test strains. Circulating antibody in 
humans may protect against middle-ear infections caused by these 
bacteria. Sera of healthy humans were assayed for bactericidal 
antibody directed against strains BCH-37567 and H-Pr. Specific 
absorption of human sera with bacterial cells showed human anti
body to be directed against strain-specific surface determinants. 
The importance of IgM in the bactericidal reaction of human serum 
was indicated by failure of bactericidal antibody to cross the 
placental barrier in most cases and by the susceptibility of this 
antibody to reduction by 2-mercaptoethanol. The distribution of 
antibody by age was similar for the two strains. Antibody was 
not detectable in most cord sera or in those of young infants but 
had developed in most subjects by two years of age. Thus, prev
alence of bactericidal antibody to each of the test strains was 
inversely correlated by age with the period of greatest suscepti
bility to otitis media. 

THE INFLUENCE ON ICU NEONATE INn:(;TION RATE OF INDI
• "52 VIDUAL ORGANISMS AS COLONIZERS. Sprunt, Red

Q_. Leidy. Dept. Pediatrics, Columbia University, 
College of Physicians & Surgeons, New York, N.Y. 10032. 

An unexpected decrease in infection rate in ICU neonates was 
investigated. We renorted that infection in our ICU occurs in 
15-20% of infants with high titer abnormal bacterial colonization 
of the pharynx. 50-60% of those given antibiotics (during and/or 
after Rx) and 8% of those not so treated were abnormally colon
ized. Infection occurred rarely in infants with "normal" flora 
(•><-streptococci predominant). 

Investigation of the decrease in infection rate in 1980 showed 
that (1) infection occurred in infants with technically "normal" 
flora (o<-strep predominant) who carried S. aureus in appreciable 
but not dominant concentrations in the There were 20 
infants in this culture category: 4 develoned sensis with S. aur
eus, a 20% infection rate in this subgroup with "normal" flora:
T2) 129 abnormally colonzed infants had an infection rate of 5%. 
Breakdown of data showed that 109 of the 129 were abnormally col
onized by £:_. epidermidis with an infection rate of 1.8%. The 
infection rate of the remainder ( 20) who abnormally colon;. zed by 
all other organisms was in the expected range 20%. It is not 
necessarily abnormal colonization per se which influences the 
infection rate. Persistence of some strains as nursery coloniz
ers may alter the findings considerably. The definition of "nor
mal"flora requires modification to include the exception pre
sented by 

VARICELLA-ZOSTER IN HOSPITAL PERSONNEL: SKIN TEST 
If "5:J REACTIVITY TO MONITOR SUSCEPTIBILITY. Russell W. 

Steele, Mary A. Coleman, Robert Bradsher. Depart. of 
Pediatrics and Medicine, University of Arkansas for Medical 
Sciences, Little Rock, Arkansas 

An outbreak of chickenpox, including three patients and one 
nurse on a pediatric ward, necessitated rapid identification of 
susceptible employees in conjunction with standard epidemiologic 
intervention in order to prevent spread to other high-risk 
patients. Fifteen of 46 hospital personnel (33%) gave a negative 
or unknown history of prior disease. Response to a varicella
zoster (VZ) skin test was compared to antibody determination as 
measured by fluorescent antibody to membrane antigen (FAMA). 
Correlation of these two screening methods was absolute. Four of 
46 hospital personnel (9%) were susceptible to infection (nega
tive skin test and antibody < 1:4) requiring their removal from 
the ward. All with positive histories for prior disease with the 
virus and 11 of 15 (73%) with negative or unknown histories were 
iDIDune as indicated by both tests. A readily available VZ skin 
test would be an extremely useful epidemiologic tool for screen
ing hospital personnel. 

SUDDEN INFANT DEATH (SIDS): ASSOCIATION WITH DPT IMMU· "5" NIZATION. \.Im. C. Torch (sponsor, Burton A. Dudding), U 
of Nevada, School of Medicine, Dept. Pediatrics, Reno 

Because of recent reports of DPT-associated SIDS and fami 1 iari· 
ty with 5 cases of sudden death in 4 infants and a 3 yr. old, 3.5 
to 20 hr after vaccination, the immunization, clinical and autops• 
records of 70 of over 200 SIDS cases reported in Nevada and sur
rounding States in the past 5 years were analyzed. 48 infants had 
received one or more DPT immunizations prior to death (DPT-SIDS); 
22 had received none (n-DPT-SIDS). Mean age of DPT-SIDS at death 
was 4.5 mo; of n-DPT-SIDS, 2.3 mo. Age-frequency analysis at deatl 
showed a single peak at 2 mo.of age in then-DPT-SIDS group, and< 
biphasic peak at 2 and 4 mo. in the DPT-SIDS group. Thedistribution 
of SIDS cases fol lowing DPT #1, 2, 3 & 4 was 32: 11·4:1. SIDS was 
not sexually related in either group. Although n-DPT-SIDS cluster· 
ed during the Fal 1-Winter months, DPT-SIDS was non-seasonal. Obvi· 
ous clusterinq of DPT-SIDS occurred within the first three post
vaccinal weeks: 6.5% died within 12 hr of immunization, 13% withi1 
24 hr, 26% within 3 d., and 37%, 61%, and 70% within 1, 2, and3wl 
respectively. Such clustering occurred irrespective of the DPT 
dose received. In bo<h groups death occurred most often in sleep, 
in healthy, allergy-free infants following brief periods of irrit· 
ability, crying, lethargy, upper respiratory tract symptoms and 
sleep disturbance. Autopsy findings typical of SIDS (pulmonary an< 
thymic hcmmorhage and petechia, pneumonitis, vascular congestion, 
brain edema) were seen in both groups. In conclusion, DPT immunize 
tion is a major associated and possible causally related factor i1 
SIDS. Modification of current immunization practices may be indica 
ted if further epidemiological studies continue to link DPT to 

FAILURE OF SEROCONVERSION FOLLOWING MEASLES, MUMPS, • "55 RUBELLA (MMR) VACCINE. IS THE PROBLEM VACCINE OR 
SEROLOGY? Kristen Weigle, M. Dianne Murphy, Elaine 

Cobb, Philip A. Brunell. Dept. of Pediatrics, Univ of Tex Health 
Science Center, San Antonio, Texas. 

It has been suggested that the efficacy of MMR vaccine in 
11 routine11 use is less than reported in initial vaccine trials 
under "experimental" conditions. To test this hypothesis a group 
of 301 children who had received their routine immunization in 
their physician's office or health clinic, between 15 and 26 
months of age, were bled 2-21 months after immunization. All 
serologic tests were standardized such that sera obtained from SO 
children 15 months of age who had not had MMR or MMR vaccine were 
identified as susceptible. Sera from 20 health care workers over 
30 years of age were "immune" controls. It was found that 12.3% 
of vaccinees and 2 of 20 adults had mumps neutralizing antibody 
(NA) of <1:2. Only 0.3% of vaccinees and none of the adults had 
rubella HAI antibody of <1:8. 5.3% of vaccinees and 2 of 20 
adults had measles HAI antibody titers of <1:5. Using a more 
sensitive plaque reduction NA assay, only 1.6% of vaccinees and 
no adults had measles antibody of <1:10. At a single site where 
vaccine handling was observed to be inadequate, the failure rate 
for measles was about three times that found at other sites. It 
would appear that in acceptable "routine" use there is no problem 
with rubella or measles vaccine. There may indeed be a problem 
with mumps vaccine. 

DRUG INGESTION IN PREGNANCY: INITIAL FltlDINGS OF A "56 STUDY DUR! NG /\LL THREE TRH1ESTERS. T We 11 s, J Nu i sbi t, 
& P Gardner, (Spon. by L. Glasqow). Utah Dept. of 

Health and llept. of Pediatrics, University of Utah, Salt Lake City 
Following identification of Thalidomide as a teratogenic agent 

numerous studies to determine not only the drugs women take during 
pregnancy but which druqs miqht cause congenital anomalies have 
been done. r1ost have been retrospective usinq chart reviews or 
questionnaires during the postpartum period. The current study re
presents an attempt to do a prospective study and to obtain the 
pattern of current drug usage by pregnant women in Utah. Question
naires were randomly distributed by the Utah •1&1 project and pri
vate obstetricians to 3500 women in all trimesters of prP.gnancy. 
To date nearly 900 questionnaires have been returned. Though the 
largest group (65%) responding were in the 3rd trimester many 1·1erc 
in the 1st and 2nd trimester. The questionnaire requested prescri
bed, over the counter and social drugs. Although we concluded that 
the data appears to be consistent with that of earlier studies by 
Hill, Forfar, and Peckham there are differences. Acetaminophen has 
replaced aspirin (50% vs 13%) as the most common OTC drug other 
than vitamins and iron. Antacid and analgesic usage was higher in 
early rather than late pregnancy. Diuretic consumption dropped 
(32% to 1%). Lastly, alcohol and nicotine consumption appear to 
have a much lower incidence in these women. Whether these differ
ences represent a more accurate picture of drug ingestion by 
women during pregnancy or whether they can be attributed to medi
cal practice and differences is as yet unclear. Further 
analysis of data plus a review of birth and death certificatP.s to 
determine the incidence of various conqenital anomalies is planned. 
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CYSTIC FIBROSIS: (CF) COMPENSATORY ROLE OF LIN-
457 GUAL LIPASE IN GASTRIC AND DUODENAL FAT DIGES-

TION. Cynthia K. Abrams, Margit Hamosh, Van S. 
ibbard, Sudhir K. Dutta and Paul Hamosh. Georgetown University 
edical Center, Washington, D.C.; Univ. Maryland Hosp.; and 
ltional Institutes of Health, Maryland. (Spon. by J. W. Scanlon.) 
Fat digestion starts in the stomach with the action of lingual lipase 
,L), an enzyme that hydrolyzes long chain triglycerides (TG) at 
i optimum 4. 0 - 6. 0. We have investigated whether LL is active in 
" by quantifying LL activity in gastric (GA) and duodenal aspirates 
lA) of 6 patients with exocrine pancreatic insufficiency (no detec
ble trypsin) . GA and DA were collected after an overnight fast and 
, activity measured by hydrolysis of tri 3H olein. 

pH Lipase Activity (TG hydrolysis nmol FFA/ml/min) 
pH4.2 pH5.4 pH8.l 

A 4.60+0.3 271:_45 286:_56 47:_14 
A 4.80+0.3 231 + 70 137 :. 59 10 + 6 

he data show that: 1) enzyme activity in GA and DA has the charac
'ristics of LL; 2) The pH of GA and DA differs markedly from normaI 
alues (3. 5 + 0. 3 and 7. 0 + 0. 2 respectively); 3. LL is higher in GA 
f CF patients than in normal controls (230+40 nmol/ml/min at pH 5. 4 
. Considerable amounts of LL are found in the duodenum. The 
ata indicate that: I. The lingual serous glands are not affected by 
F; 2. because of high pH in GA and low pH in DA, LL activity re
ains high both in the stomach and intestine; 3. LL compensates for 
>W pancreatic lipase in CF. (Support NIH Grant AM 26641.) 
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LIVER DEPENDENT CLOTTING FACTORS AND TOTAL PARENTERAL 
NUTRITION (TPN) HEPATITIS IN NEONATES RECEIVING TPN. 
David H. Adamkin, Shirley A. Wilkerson, Paula 

1dmacher, Rosemary Morris, (Sponsored by Billy F. Andrews), 
1iversity of Louisville, School of Medicine, University Hospital, 

of Pediatrics. Louisville, Kentucky. 
Sixteen premature neonates ranging in gestational age from 

•-35 weeks and weighing between .64-2.4kg whose diagnoses 
·ecluded enteral fee<lings where maintained on TPN for a minimum of 
I days. Growth, calories, fluid volumes, liver dependent clotting 
1ctors and liver enzymes were evaluated serially. 

Mean caloric intake increased from 44Kcal/kg/d to 
Kcal/kg/d over the four week study period. Fluid intake for 
.1 patients decreased while ave.rail body weight increased 
1roughout the study period. 

Liver dependent clotting factors, (Tl, VII, IX, X) were 
>rmal throughout the study period including those neonates with 
.evated liver enzymes and/or TPN hepatitis. 

Abnormal values for liver enzymes (SGOT, SGPT) were not 
;eful in predicting which neonates would eventually develop TPN 
•patitis (direct bilirubin >2.2mg%). Although those enzymes 
•re frequently elevated in patients with elevated direct bilirubin 
1 lues. 

Three neonates (18.7%) developed TPN hepatitis. The mean 
1ration of TPN for the 13 neonates who did not develop 
•patitis was 16.2 days; while 41.7 days was the mean for those 
1at did. Mean time to onset of hepatitis was 22.3 days. 

In premature neonates maintained on TPN exhibit 
1rmal synthesis of liver dependent clotting factors. 

INTESTINAL 45ca2+ TRANSPORT IN JUGR RAT PUPS. 
M. Loghman-Adham, M. Ocampo, E.S. Moore. Pritzker 
Sch. Med., Univ. Chicago, Michael Reese Med. Ctr., 

'Pt. Peds., Chicago, IL 
Bone mineralization in low birth weight (LBW) human 

; significantly less than that demonstrated to occur in utero. 
1ese infants often develop metabolic bone disease ( MBDl despite 
1pplemental vitamin D. To test the hypothesis that MBD in LBW 
1fants may be due to difference in jntestinal ca2+ absorption, 
' studied gut ca2+ transport in intrauterine growth retar.\ed 
ct (IUGR) pups. A uterine artery was ligated or sham ligated 
·ontrols) on the 17th day of gestation in pregnant Sprague
Lwley rats. After normal delivery, the rat pups werP. equally 
stributed among the dams. At age 3 days, pups were sacrificed 

1d 2 cm slices of duodenum (Dup), (je), ileum (Il) and 
•lon (Co) were incubated with 45cac+. Values are mean and 
:M. 
JGR 
i.o mg 
•11 
1-8 mg 
•19 
mtrols 

Weight 
5.10* 
±.17 
7.02* 
±.4 
8.68 

Duo+ 

12.6 
±1. 7 
12.5 
±1. 3 
12.3 

Je+ Il + co+ 
13.6 14.2 28.7 
±1. 7 ±1.4 ±8.9 
14.8 12.2 54.7 
±1.1 ±1.0 ±11.2 
12. 4 12.7 37.5 

•11 ±.10 ±0.7 ±1.l ±1.1 ±3.5 
1m Ca/mg prot/30 min x io-3; * = i;<. OOJ compa,·ect to controls. 
1 both IUGR and control pups, 45ca2+ uptake was greatest in the 
>lon and there was no difference among the groups. These data 
1dicate that decreased Ca absorption is not present at age 3 
cys in IUGR rat pups. 
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INTRACTABLE DIARRHEA SYNDROME: NUTRITIONAL FACTORS IN 
RECOGNITION AND ETIOLOGY. Phyllis F. Agran, Richard 
K. Mathis (Spon. by Beverly C. Morgan), Coll. of Med., 

Univ. of Calif., Irvine, Dept. of Peds., Irvine, CA. 
Nutritional failure is implicated in the etiology of intract

able diarrhea syndrome (IDS) following an acute diarrheal illness. 
Eleven patients (6 wks to 31 mths.) developing IDS were evaluated 
by history, nutritional assessment, stool studies, stool volumes, 
electrolytes, small intestinal biopsy. Mean number of days (out
patient plus inpatient) between onset of illness and provision of 
caloric intake greater than 100 kcal/kg was 26. Nutritional defi
ciency was identified in 91% of the patients. The serum albumin 
was less than 3.0 mg% in 50% and less than 3.5 mg% in 80%. Mear. 
stool volume was 78 gm/kg/24 hr; mean stool sodium was 93 mg/L. 
Stool studies for pathogens were negative. 100% had a moderate to 
severe non-infla11111atory villous-crypt lesion. Nutritional correc
tion was the primary mode of therapy; greater than 100 kcal/kg/24 
hr was required for a mean of 25 days. Refeeding was successful 
in 100% using an elemental formula by continuous nasogastric in
fusion. Factors have been identified which place patients at in
creased risk for the development of IDS: l) prolonged history of 
illness with inadequate caloric and protein intake; 2) ratio of 
actual:ideal weight<.09; 3) serum albumin less than 3.5%; 4) 
fasting stool volume greater than 35 gm/kg/24 hr and stool sodium 
greater than 65 meq/L. Nutritional failure following acute dia
rrhea was the major identified cause of IDS. Early identificat
ion employing these risk factors and nutritional management 
should interrupt the cycle of progressive malnutrition and dia
rrhea and should decrease duration of illness. 

SUPPRESSOR/HELPER T-CELLS IN CHILDHOOD LIVER U!SEASE. 461. Joel M. Andres and Douglas J. Barrett (Spon. by Martin 
L. Schulkind). University of Florida College of 

Medicine, Department of Pediatrics, Gainesville. 
Abnormal i11111unoregulation may contribute to the pathogenesis 

and progression of liver disease in children. Utilizing a poke
weed mitogen (PWM)-driven lymphocyte culture technique we evalu
ated suppressor and helper T-cell regulation of B-cell function 
in children with various forms of liver disease. Different com
binations of B-cells and T-cells from patients and controls were 
co-cultured in the presence of PWM and the cell culture super
natents were harvested and assayed for IgG. Lymphocytes from 4 
patients with hepatocellular cholestasis were evaluated; two of 
the 4 showed suppression of IgG at 40 and 25% of expected IgG 
production (BnTnTp)* compared to normal controls of 132±77% 
(MtSD for BnTn1Tn2). Neither suppression nor enhancement of 
immunoglobulin synthesis occurred in the other 2 children. Three 
patients with hypoplasia or paucity of bile ducts showed normal 
T-cell function, but B-cells were unresponsive to normal regula
tory influences with 60, 30, and 34% of expected IgG levels 
(BpTn-irradiated) compared to normals of 162±70% (M±SD for BnTn). 
Another patient in this ductal cholestasis group had biliary 
atresia and diminished T-helper function with only 26% IgG (BnTp)_ 
while one other infant with biliary atresia had normal Band T
cell function. The results suggest that host immunoregulatory 
mechanisms may be ootentially important in the recovery from 
acute hepatitis and in the perpetuation of chronic liver disease 
in children. 

*Bn = normal control B cell, To= oatient T cell 

INEFFICIENT DETOXlFICATION OF BILE ACIDS MAY PREDIS-
POSE TO CHOLESTASIS. William F. Balistreri, Linda A. 
Zimmer, Frederick J. Suchy, Kevin E. Bove. Children's 

Hospital Research Foundation, Cincinnati, Ohio. 
Lithocholate is an hepatotoxic endogenous bile acid which may 

play a role in neonatal cholestasis. Our aim was lo observe post
natal changes, as well as the effect of lithocholate administra
tion, on the presumed detoxification pathway-sulfation via "sul
fotransferase" (ST). Pregnant rats were fed a standard chow diet 
containing either 0% (control), 0.5% (LOW) or 2.5% (HIGH) litho
cholate; the diet was continued after birth. Liver and serum was 
obtained from dams and pups (fetal-21st d, 1,2,3 and 4 wks old). 
IncontroJs, there was a progressive increase in hepatic ST acti
vity from fetal (4.5 + 1.7 pmoles/mg prot/min, x + SEM) to 3 wks 
of age (59.0 + 4.2) followed by a decline to adult levels (38.1 + 
3.2). In rats> 3 wks old, ST was 2-3 times higher in females. -
There was no detectable (by RIA) sulfated lithocholate in control 
serum at any age. Administration of lithocholate caused dose-re
lated alterations in intrahepatic bile ducts (cholangitis, ductu
lar proliferation); lesions were much less prominent in fetuses. 
There was a concomitant dose-related elevation in sulfated litho
cholate in serum (LOW= 0.3 µM in fetus, 0.8 µM in 4 wk old; HIGH 
= I. 2 µM in fetus, 7. 0 µM in 4 1»k old). Despite marked structural 
and functional alterations, there was no significant increase in 
ST at any age. Conclusions: I) Age and differences in 
ST activity are unaltered by substrate ingestion; relative ineffi
ciency of detoxification allows initiation of bile duct injury. 
2) The fetal liver may be transiently protected from hepatic in
jury by placental transfer of bile acids. 
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ABNORMAL RECTAL AND SIGMOID SENSATION IN CHRONICALLY 
CHILDREN (PTS). Vera A. Loening-Baucke 

and M. Kabir Younoszai. The University of Iowa Hos
pitals and Clinics, Department of Pediatrics, Iowa City. 

Chronic constipation may be caused by abnormal rectal (r) and 
sigmoid (s) sensation. R and s sensation were studied initially 
in 18 Pts and in 18 healthy children (C) 4-12 years old. At I 
year after initiation of treatment with milk of magnesia, 3 Pts 
did not comply and were not studied, 8 recovered (Rec), and 7 
still required medication (QRec). A latex balloon (2.5x3 cm) was 
placed II (r) and 20 (s) cm and the strain gauge I cm above the 
anal verge. We measured the smallest volume (ml) of r and s dis
tension necessary to cause a passing sensation of balloon disten
sion (SV) by transiently inflating the balloon, a constant relax
ation of the internal anal sphincter (CR) and a persistent urge 
to defecate or pain by filling the balloon stepwise in increments 
of 30 ml/2 min (CV). Hean+ SD of SV, CR, and CVs are given be
low. Only CR and CVs were significantly lower in untreated Pts 
than in C (p<0.05)*. In the follow-up studies of the 8 Rec and 
the 7 QRec, CR and CVs remained significantly lower. These find
ings suggest that in Pts a normal fecal bolus does not cause a 
sensory stimulus for defecation even in patients who recovered. 

c (18) 

Pts: Initial (18) 
12 mo. Rec (8) 
12 mo. QRec (7) 

rSV rCR rCV sCV 

19+9 

23+16 
15+10 
17+10 

108+44 

158+67* 
176+79* 
221+107* 

123+29 

220+94* 
185+54 * 
253+64 * 

113+30 

210+95* 
l 91+5s* 
223+60* 

PLASMA AND ERYTHROCYTE AMINO ACID LEVELS JN NEWBORN 
INFANTS RECEIVING PARENTERAL SOLUTIONS WITH AND 
WITHOUT GLUTAMATE AND ASPARTATE. Edward F. Bell, 

Lewis D. Stegink and L.J. Filer, Jr. University of Iowa, 
Department of Pediatrics, Iowa City, Iowa. 

Plasma, erythrocyte, and urine amino acid levels and nitrogen 
balance were measured in 8 infants (age 1-63 d, wt 1.2-2.8 kg) 
receiving no enteral feedings, while on 3 different parenteral 
feeding regimens. Each infant was studied after 3 days on each 
regimen: dextrose only (D); dextrose, lipid emulsion, and 
TravasolR (T); and dextrose, lipid emulsion, and Neopham™ (N). 
NeophamTM (Cutter) is a new amino acid solution containing glu
tamate (7. 1 g/L), aspartate (4. 1 g/L) and cystine (1.0 g/L), in 
addition to the other amino acids present in TravasolR. Free 
amino acid levels in plasma, erythrocytes, and urine generally 
reflected the composition of the solutions. Of particular 
interest were these results (mean, *P<0.05 T vs N): 

Plasma (µmol/dl) Erythrocytes (µmol/dg) 
glutamate aspartate glycine glutamate aspartate glycine 

D 5.0 1.9 26.7 43.4 11.9 47.5 
T 6.7* 2.7 66.0* 52.6 16.l 96.3* 
N 8.7 3.4 29.8 60.8 lB.2 61. 1 

Although amino acid intake was the same (2.0 g/kg/d), nitrogen 
intake was higher on T (758 vs 661 mg/d). Nitrogen balance 
(intake - urine excretion) was higher on T (430 mg/d) than on N 
(347 mg/d), but nitrogen retention (balance/intake) was similar: 
T 58%, N 52%. The glutamate and aspartate provided by Neopham™ 
did not produce levels of plasma or erythrocyte free amino acids 
in excess of postprandial values in these infants. 

HEPATIC DEVELOPMENT AND THE J4c-AHINOPYRINE AND • "()5 14c-HETHACETIN BREATH TESTS. Stuart 
Ling, John B.Watkins, Peter D.Klein. Div. of Gas

troenterology and Nutrition and Div. of Pharmacology, Dept. of 
Ped., Univ. of Pa., Sch. of Med., Phi la., PA and Stable Isotope 
Laboratory, Baylor School of Medicine, Houston, TX. 

Hepatic function, assessed by the N-Demcthylation of amino
pyrine (AP) and mcthacetin (HE) may now be accomplished at high 
precision without radiation hazard, using non-invasive breath 
tests and 13c isotopically-labelled, stable substratl.!s. To 
extend these diagnostic capabilities to infants and children, we 
have studied in the rabbit the influence of postnatal age on 
hepatic function, using a closed system for quantitativ1.:ly 
trapping 14co2 after an IV or IP dose of 14c-AP or 14c-HE. The 
dose-response was determined for 0.5 to 5mg/kg at 0-10, 11-23, 
24-30 and) 30 days of age; the linear was at 
2mg/kg ME and Smg/kg AP. A steplike in of 
both AP and HE was seen, showing earlier and higher l4co2 peak 

and a IO-fold in the percent dos-= 1...:xcreted at 
40min. occurred for both HE and AP at weaning ('";t 23 days). N
demdhylation of Hr: and AP exhibit developmentally-related 
increases with marked changes at of weaning. Thus, 
quantification of hepatic function in children must includ-= con
sideration of developm1.:ntal chang1.:s. This may h-= safely facil
itated by the use of non-radioactive 13c-tracers in normal 

as Wt:>ll as those with liv-=r disease. 

PARENTERAL NUTRITION PROMOTES RISK OF CHOLELITHIASIS 
IN CHILDREN. E. Berquist, Henry A. Pitt, 466 Linda L. Mann, Marvin E. Ament, Hooshang N. Kangarloo, 
Lawrence N. DenBesten. UCLA Departments of Pediatrics, 
Surgery and Radiology, Los Angeles. 

Increasing rates of acalculous cholecystitis and cholelithia
sis have been observed in adults on prolonged total parenteral 
nutrition (TPN). From our patients receiving prolonged parenteral 
nutrition we evaluated 18 children (10 males) age 4 to 90 months 
for the presence of gallstones (GS) by abdominal ultrasound 
(17/18) or at laparotomy (1/18). Their diagnosis at time of gall
bladder evaluation included severe short bowel syndrome (9/18), 
chronic idiopathic pseudo-obstruction syndrome (CIPS) (5/18), or 
intractable diarrhea (4/18). The duration of parenteral nutrition 

p1·ior to evaluation varied from 4 to 79 months with mean of 24 
months. Mean SGPT value at evaluation was 97±17 IU/L (mean ± SE), 
nornal (N) < 45, alkaline phosphatase was 422±65 Il'./L (N < 210) and 
total bilirubin was J.6±.5 mg/dl (N < 0.8). 6/18 (33%) of chil
dren were found to have GS compared to 0.1% of an autopsy age 
and sex matched incidence of GS. Of the children with GS, 2 were 
female with CIPS on TPN for greater than 4 years each and 4 were 
male with SBS all on TPN greater than 10 months. One patient was 
found to have calcium bilirubinate stones at cholecystectomy. Of 
four autopsied children (three male) age 5 to 23 months on TPN 
5 to 21 months, one was found to have GS. These findings indi
cate the need for periodic screening for GS by ultrasound of pa
tients requiring prolonged TPN. Presence of GS may result from 
prolonged fasting or the primary illness requiring TPN and may 
contribute to TPN related liver disease. 

ROLE OF ENDOGEf\OUS GASTfUN IN MEDIATil\C COLOSTRLM
• STit-ULATED GUT GROWTH. Carol Lynn Berseth, Lenard M. 

Lichtenberger, Henry S. Bayley, and Frank H. Morriss. 
l..hiv. of Tx. Med. Sch. at Houston, Depts. of Ped. and Physiol., 
Houston, and Uliv. of Guelph, Dept. of Nutr., Guelph, Ont. 

Suckled newborn animals experience more rapid postnatal growth 
of small intestine mucosa than do control animals fed water, 
fonnula, or mature milk. Investigations with fibroblast cell 
cultures suggest that this effect is produced by epidermal growth 
factor in colostrum. To detennine whether endogenous gastrin, a 
hormone known to be important in GI growth, is involved in 
colostrum-induced small intestine growth, we measured serum 
gastrin concentrations and antral and duodenal tissue gastrin 
concentrations in li ttennate newborn dogs that were suckled (S), 
hand-fed expressed bitch colostrum (C), or hand-fed EsbilacR, a 
synthetic formula (E), from birth to sacrifice at 48 hr. Results: 

Serum Gastrin,fm/ml Gastrin,µg/g,®48hr Wt. Sm. TriteSt,g 
(n) Birth 24 hr 4B hr Antrum Duodenum 

s ID 45± 7* 279±83 136±39 ---
c (9) 32±7 362±35 147±59 2.91±0.47 0.30±0.09 15.3±0.8 
E (12) 27±3 49±16 37±8 2.80±0.34 0.26±0.07 10.7±0.5 
p (cvs.E)NS <0.005 <0.025 NS NS <0.005 

Conclusions: (l) Postnatal hypergastrinemia requires colostrum 
feedings. (2) Colostrum promotes 6-fold greater serum gastrin 
levels cf synthetic formula in the first 48 hr; gastrin levels in 
the tissues of origin are not different, suggesting increased 
production and release of gastrin. (3) Colostrum-stimulated 
small intestine growth involves enhanced endogenous serum gastrin 
levels. (Supported by POl HD 13021 and ROl AM 20686). *X±_SE 

RlBOF!.AVIN-INllllCEll PllOTODEGRAllATl or: OF Mil Nil AClllS 

"()8 (AA) JN PARENT!rnAL SOLUTIONS. J,1ti11Jcr llh.iLi." L.IJ. 
SLcsink and i:::kh.ird E. llnivC'rsi! y of 

DcparlmC'Tll of Pediatrics, lowa City, Jowit 52242. 

Previous studies havC' sugge<>t et.I ! ha! phot ol IH'r,1py d<•crc·,1sC's 
AA concentrations whC'n vitamins an• pr<•s<•nt. Hibof l.1vi11 (H) is a 
known photos('nSil iz<>r. The ('fft•cl of photothrrapy on /\/\ concrn
traLions in the> presencl' and ahsrncc• of addl•d was d<•I crudnc•d 
in pilrentcral solutions undC'r simulalt•d clinic.11 <.:onditions. Tiu• 
p.1rcnlcral solutions (n-(1; ') g AA and 10 g glucns<•/dlJ, wilh ;111d 
wit houL added R (l mr./dl ), Wt>r<• infusPcl for 21. lhrnr'"> through lV 
tubinr, place<l in a hPalt>d incub.1tor cxposl'd ln photo1lwrilpy ;11HI 

collect<.'d into lighl-shiPld(•d lwtl l('s. Tht• infusion ratf' us('d 
ml/hr) would provide a 1 kg infant with 1.q2 g /l.l\ and 1 H 1wr 
clay. _Phol o_therapy, cl<'I ivc·r<'d

2 
vi,1 cL1y I iglll provic!r•d a 

mean irril<liancC' of ).1 pll/c111 /nm .11 1lw lc•vC'l t1f 1he in 
t la• incubator. ThC" mp;in (+SO) ,\/\ conct>nt rat i0ns W<'rP: 

AA Cone. CONTHOI. (-R) ( • R) 

(mM) PRE POST PIH: POST 
t1"1hionin" '>.4tt. o.no '>.20. o.nl '>.h9. 4.31 .'.. o.76'' 
Tryp1ophan 1.71 7 0.1"• 1.h?-:- 1.40 .!. o.26 o.96 0.11·:: 
Tyrosinr 0.1)9: o.fi7 7 0.()7 0.71 O.l!i P.6() 0.11·:: 

< 0.05 bc·twt•<•n pr<• ;111cl post 

Prolin<•, valinC' and concPntr.it ions w<·rc· .1lso 
significantly reduct•d aftl•r Pxposur<• to photothc·r.1py ( .. R). No 
significant chcmgC' in pH w.1s nolt->d. Tiu• d;lla int rilVl'nous 
solutions of .imino acids K should IH' protC'ctC'd from 
pholot h(•r;1py I ish1. 
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IS ENDOSCOPY OF BENEFIT IN TllE DIAGNOSIS OF ESOPHAGITIS • 469 IN CHILDREN? J. Biller, H. Winter, R. Grand. Harvard 
Medical School, Children's Hospital Medical Center, 

Division of Gastroentcrology, Boston, MA 
Previous studies in adults have reported a correlation between 

endoscopic appear.:rnce of the esophagus and biopsy proven esopha
gi tis; a similar relationship has not been established for ped
iatric patients. Accordingly, we compared results of esophaqos
copics and biopsies in 114 patients, ages 8 mos to 18 yrs (mean, 
12 yrs, 61 males and 53 females) evaluated for acid reflux. Endo
scopic diagnosis of esophaqitis depended upon presence of ery
thema, granularity, friability, ulceration, pallor, edema or 
plaques. Esophagitis on biopsy was defined as presence of either 
intraepithelial eosinophils/neutrophils or basal zone hyperplasia. 
RESULTS: Diaqnosis 

Normal Esophaqitis 
Hiopsy Normal 20 44 
Diagnosis Esophagi tis 43 

Of 50 patients with biopsy-proven esophaqitis, 43 had endoscopic 
abnormalities 86%, p = 0.03). Of 64 patients with 
normal esophageal biopsies, only 20 were found to be normal on 
endoscopy (specificity, 31%). There were 69% false positives and 
14% false negatives. Endoscopically, friability correlated best 
with biopsy-proven esophagi tis (p<0.05); ulceration was an in
frequent finding (11%). We conclude that endoscopic evaluation for 
esophagitis in children is not specific,and the must be 
made histologically. Suction biopsies in conjunction with studies 
of acid clearance are therefore the most efficient approach to 
the diagnosis of esophageal inflammation in children. 

ENCEPHALOPATHY IN CHILDREN WITH NORMAL HEPATIC "''7() FUNCTION AND PORTAL VEIN OBSTRUCTION 
Mark C. Blaufuss, James P. Keating, Richard J. Bower, 

Blaise F. D. Bourgeois and Jessie L. Ternberg. Washington 
University School of Medicine, St. Louis Children's Hospital, 
Department of Pediatrics & Surgery, St. Louis, Missouri. 

Portosystemic encephalopathy (PSE) may complicate portocaval 
shunt procedures in children with extrahepatic portal hyperten
sion (EHPH) more frequently than is generally recognized. 
Reviews including over 400 children with EHPH fail to mention 
this complication. 

We observed two children with EHPH who suffered recurrent 
episodes of severe variceal hemorrhage culminating in the 
creation of emergency surgical portocaval shunts (PCS) at 
seven years of nge. Both patients developed an encephalopathy 
in the post-operative period. ,Agitated delerium, pupillary 
dilation, axterixis, hyperventilation and extensor posturing 
came and went in a sequeryce typical of PSE. By the fifth day 
after the creation of the shunts, after oral neomycin and 
purgation, the children recovered fully. Hyperammonemia was 
documented in both (273 & 314 ug/dl); blood ammonia prior to 
surgery and after surgery was normal ( C: 60 ug/dl). Serum 
transaminase, bilirubin, albumin, liver biopsy and coagulation 
studies were normal in both patients on numerous occasions 
before, during and after the episodes of PSE. Serum glucose 
and arterial oxygen were normal. 

Portosystemic encephalopathy should be anticipated in 
children undergoing PCS, even in the absence of cirrhosis. 
Voorhees has observed neuropsychiatric disturbances years after 
the creation of PCS in children with EHPH suggesting that a 
chronic form of PSE may also occur in such children. 

TP.ACE MINERALS IN CHILDREN WITH BILIARY ATRESIA 4'71 Linda S. Book, Larr E ert, Michael Matlak. (Spon. 
by Lowell Glasgow University of Utah Medical School, 

University of Utah Medical Center, Department of Pediatrics, Salt 
Lake City. 

Abnormal absorption, metabolism, or excretion of minerals may 
occur in cholestatic liver disease which cruld result in either 
mineral deficiency or excess. In 11 patients ages 6 months to 4 
years who had had the Kasai procedure for biliary atresia, trace 
minerals were measured every 3 to 6 mcrrt:hs. Plasma and red blood 
cell levels of magnesium (Mg), zinc (Zn), co.'Jer (Cu), manganese 
(Mn), were determined using atomic absorption spectrophotmetry. 
Values were compared to healthy age-matched controls. 

RBC level ± SD Plasma level + SD 

Mg(mg/dl) 
Cu(µg/dl) 
Zn ( µg/dl) 
Mn(µg/L) 
Zinc leve 

Controls Pa ti en ts p Valm 
n;l 50 n;ll 

5.8:tl. l 6.2±1. 3 NS 
100:!'15 89±31 NS 
1200±100 898±265 p< .001 
9. 7±4. 7 14.2±10.5 lo<.D25 

ls were significantly lower 

-
Controls Patients p Value 

n;l50 n;l l 
2.3±.8 2.4:L6 NS 
120±20 205±78 p< .001 
100±10 61!16 p<.001 
1.1±.9 6.3!3.4 o< .001 

than controls and correlated 
with serum albumin (r;.61 p<.001); zinc levels correlated invers
ly with SGOT (r;,81 p<.001) and direct bilirubin (r;.89 p<.001). 
Manganese levels were significantly increased and correlated in
versly with zinc levels. Zinc and manganese levels are striking
ly abnormal in our population of biliary atresia patients who 
have had the Kasai procedure and appear to correlate with disease 
severity. The potential clinical significance of these observa
tionsdeserve further investigation. 

4'72 
BONE DEMINERALIZATION IN CHILDREN WITH SHORT BOWEL 
SYNDROME Linda S. Book, r..ary Chan , Michael Matlak, 

(Spon. by Lowell Glasgow) University 
of Utah Medical School, University of Utah Medical Center, De
partment of Pediatrics, Salt Lake City. 

Infants who have had small bowel resection may have malabsorp
tion of minerals and vitamin D; therefore, bonr mineralization 
could be impaired in these children. We evaluated 18 children 
two months to five years after they had had resection of 10 to 
90% of their small intestine. Serial measurements were made of 
height, weight and bore 'llinP.ral content and serum values deter
mined for calcium, phosphorus, alkaline phosphatase and 25-0H 
vitamin D. Anthropometric parameters were within 2 SD of the 
mean of normals in 77% (14/18) of short bowel patients. However, 
bone mineral content was >2 SD below the mean of age-matched con
trols in 14 of 18 patients. The bone mineral content vs weight 
regression line was significantly lower for short bowel patients 
than for controls (F;6.6 P<.025). The amount of intestine re
maining positively correlated with bone mineral content (r;.73 
P<,01) in 15/18 children. Mean serum calcium was 9.8 mg/dl (8.6-
11.3) and phosphorus 4.7 mg/dl (2.5-6.7). Serum alkaline phos
phatase was increased in 5 of 16 and 25-0H vitamin D was normal 
(10-40 ng/81) in all but one. Impairment in bone mineralization 
was proportionate to the percentage of small intestine removed 
in children with small bowel resection. Decreased bone mineral 
content was identified even when levels of 25-0H vitamin D, cal
cium and phosphorus were normal. This suggests there may be in
adequate mineral absorption or utilization in children with short 
bowel syndrome. 

EFFECT OF GESTATIONAL AND POSTPARTUM AGE ON THE NITR0-4'73 GEN CUMPOSI'i'ION OF BREAST MILK. D. Boug!e, G. Lepage, 
S. Melanson, S. Colin and C.C. Roy. Hopital Ste-Justi

ne, Department of Pediatrics, University of Montreal. 
Several reports have shown the superiority of preterm (PT) over 

term (T) milk in terms of total nitrogen content but a progressive 
decrease has been noted with postpartum age and little is known a
bout the effect of gestational age. Total nitrogen (TN) in PT milk 
obtained during the first 8 postpartum weeks was higher than in T 
milk. The highest TN and the lowest NPN/TN ratio was found in ear-
ly PT milk. Preterm milk Term 
Days 1-7 8-14 15-28 > 28 8-14 

(n;9) (n=l2) (n=ll) (n=lO) (n=6) 
TN (mg/dl) 380±51 308±30 289±17 312±32 201±11 
NPN/TN .17±.01 .19±.01 .21±.01 .20±.01 .20±.01 
TN concentration was 50% higher in milk obtained 2 to 4 weeks 
postpartum from mothers who delivered prematurely but did not 
change with the degree of prematurity. 

Gestational age 
Weeks 26-30 31-35 38-42 

(n=5) (n=5) (n=6) 
TN (mg/dl) 301±19 301±6 201±11 
NPN/TN .19±.01 .20±.01 .20±.01 

These data from full 24hr collections show that nitrogen composi
tion of PT milk was different from that of T milk. Little change 
was seen between 26-35 weeks of gestation and the concentration 
of total nitrogen in PT milk showed no decrease after the first 
postpartum week. PT milk has a nutritional advantage which is in
dependent of gestational and of postpartum age. 

4'74 
DEVELOPMENTAL PROFILE OF JEJUNAL LACTASE (LA) 
AND SUCRASE (SA) ACTIVITY ALONG THE VILLUS-
CR YPT UNIT (VCU) IN THE RAT. John T. Boyle, Mary 

Kokonos, Otakar Koldovsky. (Spon. by John B. Watkins) U. of Penn., 
Children's Hosp., Dept. Ped., and U. Arizona, Dept. Ped., Tucson, AZ. 

Lactase and sucrase have distinctive developmental patterns in rat 
jejunum. The distribution of these enzymes along the VCU also varies 
with development, but previous studies separating cells along the VCU 
by the Weiser "washing" technique have yielded conflicting results. In 
this study, cryostat sectioning of frozen jejunum provided sequential 
histological separation of cells along the VCU, enabling comparison of 
distribution of enzyme activity at various heights of the VCU during 
development (Table). While total jejuna! protein increased with age, the 
protein concentration along the VCU was constant at all ages tested. 
PER CENT OF MAXIMAL (LA;SA) ENZYME ACTIVITY ALONG VCU 
Histology/Age 14<1 17d 21d 28d 120d 
Apical Villus 97;0 99;0 93;55 100;88 94;90 
Mid-Villus 99;0 100;0 100;78 84;97 89;100 
Lower Villus 100;0 97;0 92;100 57;100 57;95 
Mix-V-C 78;0 81;100 71;99 39;64 20;74 
Crypt 46;0 48;61 23;54 13;22 12;6 
Conclusions: I) There is a definite evolutional pattern of distribution of 
LA and SA along the VCU. An apical shift of LA with loss of activity 
from the crypt correlates with dietary transition following weaning 
(21d). SA,in contrast, is initiated in the crypts and progresses gradually 
to uniform distribution along the villus following weaning. 2) The adult 
distribution for both enzymes is approximated by 28d. 3) The adult pat
tern of SA approximates the pattern of LA in the suckling. 
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VITAMIN E STABILITY ANO AVAILABILITY DURING PARENTERAL .:1'7:; ALIMENTATION. Mary Ellen A. Bozynski (Sponsored by 
Joseph R. Christian), Rush Medical College, Rush Pres

byterian St. Luke's Medical Center, Department of Pediatrics, Chi
cago and Mohammed Mazharuddin, William Boyle, Steve T. Koeff, 
Daisy S. McCann, University of Michigan, School of Medicine, Wayne 
County General Hospital, Department of Pediatrics and Medicine. 
Wayne, Michigan. 

Vitamin E may be important in the prevention of hemolytic ane
mia and amelioration of retrolental fibroplasia and bronchopulmo
nary dysplasia in the premature. Prematures are thought to be 
relatively Vitamin E deficient. They often receive parenteral nu
trition for prolonged periods. Vitamins during parenteral nutri
tion are often administered using multi-vitamin infusion (MVIR) 
containing tocopherol acetate as the Vitamin E supplement. Fat 
soluble vitamins may absorb to glass and intravenous administra
tion sets. This has been reported for Vitamin A. Parenteral ali
mentation fluid was prepared for a theoretical l/kg. neonate con
taining 1 cc MVIR (1 mgm Vitamin E acetate). The solution was run 
through an intravenous administration set. Aliquots were collec
ted at t=O, 2, 4, 6 and 24 hours and Vitamin E was measured by 
high performance liquid chromatography. This was repeated under 
conditions similating exposure of the system during phototherapy. 
Recovery from the multi-vitamin preparation was 60%. There was 
no loss from initial concentration over time. Passage tht·ough the 
administration set and phototherapy did not result in any change 
in recovery. Vitamin E appears to be stable in solution and avail 
able to the neonate under usual clinical conditions. 

THYROXIN EVOKED INCREASE OF SUCRASE ACTIVITY IN 4'76 LOWER VILLUS CELLS IN THE JEJUNUM OF SUCKLING RATS. 
Sergio Bustamante, Darren Neal, and Otakar Koldovsky. 

Departments of Pediatrics and Physiology, University of Arizona 
College of Medicine, Tucson, Arizona. 

Intestinal sucrase activity (SA), absent in the rat, 
is evoked precociously by thyroid honnones. Since enterocytes 
migrate from crypt to villus tip the question arises: at which 
level of the villus-crypt columns (VCC) do the enterocytes res
pond with an increase of SA to thyroxin (T4). 

Suckling rats (11-day-old) were injected daily s.c. with T4 
(2µg/g B.W./day}. They were sacrificed 1, 2 and 3 days later; 
SA was detennined in homogenates of entire jejunal wall and in 
serial homogenates of VCC using cryostat sectioning. Maximal 
increase of SA was seen after 3 days in the lower villus. This 
resembled the effect of glucocorticoids (Biochem. J. 126:471, 
1972). To exclude the effect via precocious maturation of adre
nal cortex, same experiments were repeated using rats adrenalec
tomized on day 10. The SA in the mid-third of the jejunoileum 
two and three days after the 1st injection was [ µmol/mq prot/hr 
(mean± SEM:N) * = significant from uninjected controls] : 

VILLUS - CRYPT COLUMNS 
DAYS I..!£ Middle Lower V-C Mix 
2 .06 ± .02;20 .05 ±.02 .07 ± .02* .12 ± .03* 
3 .10 ± .04;16* .18 ±.04* .29 ±.06* .37 ± .08* 
Conclusion: Enterocytes nearest the villus-crypt junction 

respond to T4 with the highest increase of sucrase activity. 
effect is independent of adrenal glands. 

SERUM Gl\STRru IN CHILDREN WITH RENAL 4'71 DISEASE. William J. Byrne, ard Watson C. Arnold 
(sponsored by Donald E. Hill). Arkansas Children's 

Hospital, Little Rock, Arkansas. 
Hypergastrinania has been documented in adults with chronic 

renal failure (CRF). Its role in the increased incidence of 
peptic ulcer disease in renal patients is unclear. Radioinmune
assays using region specific antisera were enployed to examine 
total serum gastrin (TG) ard G-17 concentrations in 4 groups of 
children: with acute renal failure (ARF), nephrotic 
syndrane without renal failure (NS), chronic renal failure (CRF), 
ard stable end stage renal disease on harodialysis (HD). Speci
rrens were obtained following a 6 hour fast. Sinrultaneous serum 
creatinine (Cr) determinations were also perfonned. 
Results are presented below: 

Normal ARF NS CRF HD 
Cr<l.0 Cr 2.8-9.8 Cr< 1.0 Cr 2.8-9.2 
(n=lO) (n=5) (n=4) (n=5} (n=4) 

TG (pn) 13 ± 2 49 ± 22 12 ± 2 45 ± 19 16 ± 5 
G-17 (pn) 9 ± 1 8 ± 2 9 ± 5 13 ± 10 14_±_3 ____ _ 
Crnipared to normal children significant elevations in TG were 
fourrl only in those patients with ARF (p < 0.05) ard CRF (p < 
0.01). However statistjcally significant differences were not 
obtained for G-17 between normals ard any of the groups 
including those with ARF (p > 0.05) or CRF (p > 0.05). These 
studies show that TG but not G-17 is elevated in children with 
ARF ard CRF. G-34 is therefore the predaninant qastrin !lVlecule. 
Since it is 1/6 as potent as G-17 as a secretogogue, it is un

a significant role in the etiology of 

4
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FASTING BREATH HYDROGEN (112) IN CYSTIC FIBROSIS . 
I Ricardo 0. Castillo, Jay A. Perman, Kon-Taik Khaw, 

Chris Landon, Richard J. Grand, (Span. by M.M. Thaler) 
University of California San Francisco and Harvard Medical School, 
Boston, Departwents of Pediatrics. 

Excretion of H2 in breath commonly persists despite an over
night fast. While elevation of H2 above the fasting value (FH2 in 
ppm) after administration of a test sugar is evidence of carbohy
drate mulabsorption, the signific;ance of FVi2 is unknown. :::·H 2 was 
measured in randomly selected patients with cystic fibrosis (CF) 
maintained on 1 or more oral antibiotics, normal subjects (N), and 
subjects with lactose malabsorption (LM). All were >2 years old. 
Results of FH 2: 

Patients Patients>30ppm(\) Mean!SD Range 
CF 26 14 (54) 37:': 31 5-241 

N 12 0(0) 12!9 0-30 
LM 48 4(8) 11±13 0-53 

FH2 in CF differed from N (p<.007) and LM (p<.001). FH 2 was >30 
in 3/5 CF subjects studied repeatedly. Since sulfa-containing an
tibiotics were used most frequently in CF subjects, the effect of 
sulfa on H2 production from glucose by fecal homogenates from 3 
normal adults was assessed in vitro. Sulfa increased H2 produc
tion by 26\ compared with sulfa-free controls. Conclusion: Fast
ing H2 levels are frequently elevated in CF. Although impairment 
of pulmonary arid intestinal function may influence Ft-1 2 , the pres
ent results are consistent with antibiotic-induced enhancement of 
degradation of carbohydrate and/or glycoproteins by intestinal 
bacteria. 

4'79 
MOLECULAR LOCALIZATION OF MANGANESE IN HUMAN BREAST 
MILK, BOVINE MILK AND INFANT FORMULA. Wai-Yee Chan, 
James M. Bates, Jr., and Owen M. Rennert. University 
of Oklahoma Health Sciences Center, Department of 

Pediatrics, Oklahoma City. 
Recent studies demonstrated that the bioavailability of a 

trace mineral is greatly affected by its chemical environment 
and molecular form as evidenced by the fact that iron and zinc 
are more available in human than in cow's milk. Since cow's milk 
and infant formula have been used as human milk substitutes, it 
is desirable to study the molecular localization of minerals such 
as manganese {Mn) in these preparations because neonates are at 
greater risk to develop deficiency. Delipidized milk and formula 
samples after labelling with carrier-free Mn-54 were examined by 
Sephadex G-200 colwnn chromatography. Labelled protein species 
were analyzed by DEAE Sephacel ion exchange chromatography. Human 
milk contained at least 2 Mn binding proteins, the major one of 
Mr 340,000 and the minor one of Mr 80,000. The 340 k protein 
was homogeneous with respect to charge and molecular weight and 
had a Mn to protein ratio of 1:1. Cow's milk had at least 3 Mn 
binding species with Mr 234,000, 83,200 and <1000. The 234 k 
species was heterogeneous. Infant formula had no Mn-binding 
ligand with Mr >1000. This work indicates that Mn is bound by 
different ligands in human milk, cow's milk and formula. Whether 
this difference in Mn-binding molecular species has any effect 
on its bioavailability is under investigation. 

ADAPTATION TO ALTERED DIETARY INTAKE OF AMINO ACIDS 480 OCCURS AT THE BRUSH BORDER MEMBRANE. Russell W. Ches
ney, Aaron L. Friedman, Naomi Gusowski, Theissen, 

Univ. of Wisconsin Hospitals, Dept. of Pediatrics, Madison, WI. 
Our previous studies have shown that taurine (T), a 6-amino 

acid, is conserved in the kidney of rats fed a low-sulfur amino 
acid, but normal protein-containing, diet. Urinary T falls by 
90% and uptake by isolated tubule segments increases by 60% (Life 
Sci 23:2415, 1981). Using renal brush border membranes 
prepared by a double CaCl2 precipitation method, the uptake of T 
was found to be Na+-dependent. A typical T overshoot is found 
with Na0 ut > Nain• Mannitol, K and Li do not support this up
take. Only other 8-amino acids inhibit uptake and do so in a 
competitl.ve fashion. BBM were prepared from rat£ fed a high 
(HTD), normal (NTD) and Low (LTD) sulfur amino acid diet for 14 
days. Both the initial rate of uptake (30 sec) and peak uptake 
(7 min) indicated that T is accumulated LTD > NTD > HTD. The en
hanced and blunted accumulation in relation to diet occurs over 
a wide range of concentrations (10-2500 µ11) and throughout the 
time course of uptake. The Km of uptake, 150 µM, is unaltered by 
dietary change, but the Vmax is 182 pmole/30 sec/mg BnM protein 
for LTD animals, 140 pmole for NTD animals and 91 pmole for llTD 
animals. These findings indicate that alterations in dietary 
sulfur amino acid intake lead to changes in the Na-dependent up
take process for G-amino acids and that the affinity for the sub
stance is unaltered, but the rate of uptake varies according to 
dietary load. Moreover, the findings in the BBM parallel the 
changes in vivo and in tubules. Organic solutes may be conserved 
by such a process in nutritional disorders. 
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HUMAN MILK SIMULATES THE QUALITY OF FETAL GROWTH IN 481 PRETERM INFANTS. llil.iJl.P.l! Gb..e..s..s..ex, .B.r..iAn Reichman, 
.Gas.t.o.n. :ie.rell.e.n ' £m'. Me.t ' .J.ahn Smi1h' libJl.r: .lif.iJn., 

.E.alJ..l Dept Paeds & Med Eng., U of Toronto, Res Inst, Hosp 
for Sick Children, Toronto. 

The macronutrient adequacy of own mothers' milk (OMM) for feed
ing very low birtbweight preterm infants was evaluated using nu
trient balance,open-circuit indirect calorimetry & anthropometry. 
15 studies were performed in 11 growing infants (M ± SE: gest age 
30 ± 0.4wks; birthweigbt 1.16 ± 0.04kg; study age 21 ± 2d; study 
wt 1.27 ± 0.06k9). The infants were gaining weight (15.2g/k9.d), 
length (0.98cm/wk) & bead circ (0. 76cm/wk) at approximately intra
uterine growth rates. The infants received 172 ± 4ml/kg.d of OMM 
containing 64.8 ± 7kcal/dl. RESULTS 

Protein Fat CHO 
(M ± SE) (kcal/kg.d) (g/kg.d) (g/kg.d) (g/k9.d) 
Intake 111 ± 4 3.02 ± 0.1 4.74 ± 0.3 12.6 ± 0.4 
Losses 11 ± 2 0.37 ± 0.01 0.86 ± 0.2 0.2 ± 0.02 
Oxidation 56 ± 1 0.68 ± 0.07 1.63 ± 0.3 9.5 ± 0.7 
Storage 44 ± 4 1.97 ± 0.1 2.25 ± 0.5 2.9 ± 0.9 

The energy cost of wt gain was 3.66kcal/g comprising 3.09kcal/ 
g as stored energy & 0.57kcal/g as the energy cost of tissue syn
thesis. The accretion rates of protein & fat & proportional compo
sition of the daily wt gain(fat 16.6%; protein 13.4%)were compara
ble to those reported for the 3rd trimester fetusl, suggesting 
that 172ml/kg.d of OMM provided a source of energy & macronutri
ents sufficient to promote growth in the preterm infant of similar 
quality to that of the fetus. 
1) Widdowson E, Scien Fdn Peds, Heineman, Lond, 1974, p.44 & 153. 

LOCALIZATION OF IRON ACCUMULATION IN THE SKELETALMUS-
CLE OF VITAMIN E DEFICIENT RABBITS. Jen-Yih Chu,Olphne 
deMello, Phitsamai Kanjananggulpan, & Coy D. Fitch, 

St. Louis University, Cardinal Glennon Memorial Hospital, Depart
ment of Pediatrics, Pathology & Medicine, St. Louis, Missouri. 

Vitamin E deficiency in younq rabbits has been shown to induce 
chanqes characteristic of iron deficiency due to sequestration of 
iron in muscle. When iron wns inject1:d parentera1ly, 
increase in storaqe iron in the thigh muscles 6-8 days later was 
much qreater in the deficient than in the control group. Even 
larger differences were noted when more iron was given. 
Iron Injected 0 25mg 30mg 75mg 
Cont ro 1 TNH I 5. 0+ 1. 2 ( 6) 6. 2+0. 9 ( 3) 6. 7+0. 1 ( 3) 11. 7 ( 1) 

SNHI 2.l+0.4(6) 2.6+0.2{3) 2.8+0.4{3) 3.8(1) 
Deficient TNHI 8.4+3.3(6) 12.1- (2) 21.0+5.8(3) 135.0(1} 

SNHI 4.3+1.4(6) 8.8 (2) 12.8+"4.4(3) 54.0(l) 
The mean + S.O. & the-number of determinations are shown for TNHI 
(total nonheme iron) & SNHI (soluble nonheme iron) measured asµg 
of iron per g wet weight of tissue. Histological examination re
vealed muscle degeneration with infiltration of inflammatory cells 
in the deficient group. Stainable iron was noted only in a few 
scattered mononuclear eel ls of control rabbits regardless of iron 
supplement, but it appeared in clumps of mononuclear cells & be
tween myofibrils of the most severely degenerated muscle of the 
deficient group. With injection of iron dextran, more iron was 
located in the mononuclear cells of the deficient muscle. (Partly 
supported by a grant from the U.S. Department of Agriculture & 
Fleur delis Fund). 

VARIABILITY OF NEWBORN BREATH HYDROGEN, Ronald S. 48:J Cohen, David K. Stevenson, Susan M. Shahin, Clinton 
R. Ostrander, Jolm A. Kerner, and John D. Jolmson, 

Depts of Ped., Stanford Univ. Sch. of Med., Stanford, CA and Univ. 
of New Mexico Sch, of Med., Albuquerque, NM. 

We analyzed paired end-tidal (ET) breath samples from 52 neo
nates for both CO and H2• The ETCO values were more reproducible 
than the ETH2 results; the mean coefficients of variation were 
2.25 + 2.1,4 (range 0-11.2) for the ETCO, and 13.4 + 18.7 (range 

for the ETH2 (p<.001). The coefficient of variation of 
the paired ETH2 samples was greater than that for the correspond
ing ETCO samples for 46 of the 52 patients (p<.001). With CO as 
an "internal control," this indicates that despite reliable sam
pling, short-term variability in breath H2 can occur, The causes 
of this variability are uncertain, but potentially include changes 
in respiratory function, gut perfusion, gut gas content, and gut 
surface area for diffusion. Based on 28 paired, simultaneous 
determinations of the pulmonary excretion rate of 112 (VeH2) and 
ETH2 in 5 neonates studied repeatedly over a 3-hour postprandial 
period, the mean difference between individual ETH2 and VeH2 
values standardize<l to each infant's respective means was .007 + 
.140 (range -.273 to +.287). Simultaneous measurements of ETH2-
and VeH2 were performed on 34 additional infants at a single point 
in the postprandial interval. The ETII2 and VeH2 correlated over 
a wide range of H2 elimination (n=34; r=.63; p<.001). Thus ETH2 
may reflect VeH2 for a population of neonates, but lack of a 
better correlation is consistent with the finding that ETH2 is 
subject to short-term variability, or the relationship of ETH 2 to 
VeH2 may vary from patient to patient, 

HAIR ZINC CHANGES DURING THE FIRST YEAR. Platon J. 484 Collipp, Betty Kuo, Shang Y. Chen, Mariano Castro
Magana, Steven Salvatore. Nassau County Medical Cen

ter, Department of Pediatrics, East New York . 
Zinc concentration in normal full term infants was measured 

during the first year of life (10 infants at each month, 306 in
fants at birth) using atomic absorption spectrophotometry. At 
birth the concentration was 204 ug/gm, and this declined to 100 
ug/gm between 5-9 months, and increased to 130 ug/gm at 12 months 
of age. Quantity of hair and extent of diaper rash were assessed 
from polaroid photographs. The two children with the most hair 
at each month of age (24 children total) had mean hair zinc 133 
ug/gm, and the two with the least hair had 108 ug/gm zinc (p < 
0.01). Diaper rash occurred significantly more frequently in 
children with lower hair zinc, and in children with significantly 
less hair. Diaper rash cleared up promptly in all children given 
10 mg daily oral zinc supplements. Breast fed infants had higher 
hair zinc than formula fed infants. This remarkable fall in hair 
zinc concentration during the first year of life is apparently 
related to some of the features we have considered to be normal 
characteristics of infants. 

HAIR MANGANESE INCREASE IN LEARNING DISABLED CHIL-
OREN'S POSSIBLE RELATIONSHIP TO INFANT FORMULA FEED
ING. Platon J. Collipp, Shang Y. Chen, Steven Mai

tinsky, Brad Katchen, Steven M. Hollenberg, James K. Yeh. Dept. 
of Pediatrics, Nassau County Medical Center, E. Meadow,NY 11554. 

Manganese has been determined in hair specimens using atomic 
absorption spectrophotometry. Concentration was increased p<0.05 
(0.405 ug/gm) in hair from 16 children (average age 8 years) with 
hyperkinetic learning disability followed in our Child Developnent 
Center compared to 44 age-matched healthy controls (0.268 ug/gm) 
followed at a nearby HIP group. Elevated hair manganese in LD 
children was previously reported by Barlow. Hair manganese was 
measured in children at different ages: 

# Wks Formula-fed 
--w- 0 0 

10 6 wks 
10 16 wks 
20 9 mos 
10 3 yr 
44 8 yr 
10 3-24 mos 

6 wks 
16 wks 
33 wks 
24 wks 
32 wks 

breast-fed 

Hair Manganese 
0.19 
0.965 
0.685 
0.587 
0.398 
0.268 
0.330 

(ug/gm) 

Since inf ant formula contains much greater quantities of mangan
ese than human or cow's milk, it is likely the formula is the 
source of the significant increase we observed in hair manganese 
which occurs after birth. Because manganese has been reported to 
cause CNS toxicity in animals and humans, it may play a role in 
learning disabled children. 

486 
EFFECT OF RECTAL AND AXILLARY TEMPERATURE MEASUREMENT 
ON MECONIUM PASSAGE, PLASMA BILIRUBIN, AND HOSPITAL
IZATION COSTS. Barbara H. Cottrell & Gene C. Ander-

son, College of Nursing (spon. by John A. Mangos, Department of 
Pediatrics, College of Medicine), Univ. of Florida, Gainesville. 

Pbysiologir. jaundice (5-6 mg% bilirubin) is common and consid
ered normal in newborn infants during the first week postbirth. 
Subtle forms of bilirubin toxicity may occur at these levels 
which are considered abnormal in older infants. Early meconium 
passage is associated with lower bilirubin concentrations. The 
rectal stimulation which occurs during rectal temperature meas
urement may aid passage of meconium containing potentially toxic, 
absorbable bilirubin. The effect of axillary versus rectal temp
erature measurement on time of first meconium, first yellow stool, 
total plasma bilirubin, and hospitalization costs was compared in 
100 clinically normal newborns assigned randomly to rectal temp
erature or axillary temperature groups. Bilirubin was measured 
at the close of the study during metabolic screening at 48-80 
hours postbirth (mean 68 hours in both groups). By this time 30 
infants in the rectal group, but only 17 in the axillary group, 
bad passed all-yellow stools. The rectal group bad lower mean 
bilirubin (5.49 mg% vs. 6.50, p < .05); lower hospitalization 
costs ($207 vs. $219, p < .05); and a trend towards earlier first 
meconium (5.9 hours vs. 7.3, p = .19). 

Conclusion: For infants in the first 48-80 hours postbirth, 
these data suggest that rectal stimulation with temperature moni
toring (1) enhances intestinal bilirubin excretion because of 
more rapid meconium passage, and (2) significantly lowers bospi
tal ization costs. 
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MONITORING THE USE OF INTRAVENOUS FAT (!VF) IN NEO
NATES. Arthur D'Harlingue, David K. Stevenson, Susan 
M. Shahin, Andrew O, Hopper, and John A. Kerner (Spon. 

by Philip Sunshine). Stanford Univ. Sch. of Med., Dept. of Ped., 
Stanford, CA. 

Twenty-three inf ants in the neonatal ICN receiving !VF as In
tralipidR by continuous infusion (range 0.25-2.5 gm/kg/day) had 
simultaneous measurements of !VF levels by laser nephelometry 
(n=58, range 18-150 mg/dl), free fatty acid-albumin molar ratio 
(n=58, range 0-5.18), triglycerides (n=54, range 33-305 mg/dl), 
cholesterol (n=36, range 85-304 mg/dl), and serum turbidity (n=58). 
The purpose of this study was to determine whether !VF level as 
measured by laser nephelometry, a microtechnique, would be pre
dictive of hyperlipidemia. A previous study found that keeping 
the !VF level below 100 mg/dl avoided hyperlipidemia, but this 
was not the finding in a subsequent study using a modified 
fluorometer. 

We found a positive correlation between !VF level and trigly
cerides (r=.406, p<.001), but the IVF level did not reliably pre
dict elevated triglycerides. Of 7 triglyceride determinations 
above 200 mg/dl, only 2 had elevated !VF levels. No correlation 
was found between !VF level and cholesterol or free fatty acid
albumin molar ratio. Serum turbidity was also a poor predictor 
of hyperlipidemia. Monitoring serum lipemia with either !VF 
levels or turbidity checks does not accurately provide information 
regarding hyperlipidemia, suggesting there are other important 
contributing factors to the development of hyperlipidemia thanthe 
clearance of the !VF chylomicron. It appears one must monitor 
triglycerides, cholesterol, and free fatty acids in the use of 
IVF in neonates. 

FECAL BILIRUBIN EXCRETION AND SERUM BILIRUBIN COilCEN
TRATION IN BREAST (BR) AND BOTTLE (B) FED INFANTS. 
M. Decarvalho, M. Klaus, S. Robertson, E. Rosenkranz, 

J. Ennever, W. Speck, University Hosp., CWRU, Cleveland, Ohio. 
The role of the enterohepatic circulation of bilirubin in 

physiologic jaundice in BR and B fed infants remains controversial. 
To evaluate the reabsorption of bilirubin from meconium we studia:i 
the fecal excretion of bilirubin and its relationship to incre
ments of serum bilirubin in 10 healthy full term BR and 10 B fed 
infants in the first 3 days after birth. Maternal medication and 
type of delivery were not significantly different. The total num
ber of stools for the first 3 days was not significantlv differe nt 

BIRTH SERUM BILIRUBIN CUMULATIVE CUMULATIVE 
WEIGHT(kg) INCREMENT ls t WEIGHT OF FECAL EXCRETION 

TO 3rd DAY(mg%) STOOLS lst OF BILIRUBIN 
3 DAYS (gm) lst 3 DAYS (m2) 

BREAST 3.3 ± 0.4 4.2 ± 3.5 57 ± 13 16 ± 3.3 
BOTTLE 3.0 ± 0.2 t l. 3 ± 2.1* 81 ± 20** 25 ± .2* 

mean ± SD *p <.05 **p <.01 t not significant 
between groups (range 5-24 stools). However, B infants had signi
ficantly greater weight of stools, excreted significantly more 
bilirubin in the stools and had significantly lower serum bili
rubin increments. Although BR fed infants lost significantly more 
weight over the first 3 days(232 vs 72 gm, p<.01),weight loss was 
not correlated with serum bilirubin increments. These data suggest 
that in BR fed infants the slower excretion of fecal bilirubin to
gether with enhanced enterohepatic circulation may explain the 
increased incidence of hyperbilirubinemia. 

FREQUENT BREASTFEEDING IMPROVES MILK PRODUCTION AND 
WEIGHT GAIN. M.DeCarvalho, M.Klaus, 

s. Robertson, E. Neils, A. Friedman, R.Merkatz. Rain
bow Babies & Childrens & Mt. Sinai Med. Ctr., CWRU, Cleveland, OH 

Although the incidence of breastfeeding has increased in recent 
years, the major cause of lactation failure continues to be insuf
ficient milk production. To assess the effect of frequency of 
breastfeeding on milk production, infant weight gain and serum 
prolactin, we studied two gropus of mother-infant pairs during the 
first 2 weeks after delivery. Assignment to groups was determined 
by day of delivery. Mothers in the low frequency group (n=24) 
nursed on a routine 3-4 hour schedule, while the high frequency 
group (n=20) were encouraged to nurse frequently. Mothers record
ed the time and duration of each feeding during the first 14 
We measured 24 hour milk production, infant weight gain and serum 
prolactin on the 15th day. As shown in the Table, mothers in the 
high frequency group produced significantly more milk, and their 
infants gained significantly more weight. Serum prolactin levels 
were not correlated with milk output. Although the frequency of 
feeding differed significantly, the total duration of feeding was 
remarkablv similar in the two rouos. These data demonstrate 

FEEDING DURATION MILK WEIGHT GAIN SERUM 
FREQUENCY OF FEEDING OUTPUT FROM BIRTH PROLACTIN 
(feeds/24h) i(min/24h) (ml/24h) IC><ml <n•/mll 

LOW 7.3 ± l.4 137 ± 38 502 ± 185 347 ± 331 271 ± 236 
HIGH 10 + 1. 9*** 138 ± so 724 ± 171** 560 ± 186* 212 ± 136 

mean± SD *p<.02 **p<.001 ***p<.0001 
that milk production and infant weight gain are greater in 
mothers who breast feed more frequently. 

BLOUNT'S DISEASE (TIBIA VARA): ANOTHER SKELETAL DIS
ORDER ASSOCIATED WITH CHILDHOOD OBESITY. William H. 
Dietz, Wendy A. Gross, John A. Kirkpatrick. Harvard 

Medical School, Children's Hospital Medical Center, Departmentof 
Gastroenterology and Nutrition, Boston, MA. 

Blount's disease is a skeletal disorder characterized by 
bowed legs, tibial torsion, and consistent radiographic changes 
in the affected extremities. Although the causes of Blount's 
disease are unknown, obesity has frequently been mentioned in 
association with the infantile type of the disease. Two cases 
of infantile onset Blount's disease were observed in massively 
obese children. In case 1, osteotomy followed by weight re
duction halted progression of the deformity despite persistent 
radiographic abnormalities. In case 2, surgery was followed by 
unsuccessful weight reduction, and further surgery is now required. 
A review of 18 patients with Blount's disease seen at this 
institution int.he last 10 years revealed obesity in 67%. 
Among the obese patients, highly significant correlations were 
observed between the% ideal body weight (IBW) and the femoral: 
tibial shaft angle (r=0.92, p<.001) a11d % IBW and the femoral 
condyles: tibial shaft angle (r=0.90, p<.001). The 12 obese 
patients required 26 osteotomies to correct their deformities 
whereas the 6 non-obese patients required 8. The occurrence of 
Blount's disease in non-obese children, resolution of obesity 
despite persistence of Blount's disease, and progression of 
Blount's disease without obesity suggest that the onset of 
Blount's disease, but not its course, is independent of obesity. 
Weight reduction may be as important as surgery in the treatment 
of Blount's disease occurring in obese children. 

COPPER AND ZINC CONCENTRATIONS IN HUMAN MILK FROM 491 MOTHERS OF PREMATURE INFANTS. J. Donlen, S. Bartosh, 
E.E. Tyrala, Temple University School of Medicine, 

St. Christopher's Hospital for Children, Philadelphia, Pa. 
(Sponsored by V.H. Auerbach) 

Weekly milk specimens were collected for analysis for copper 
and zinc from 5 mothers of premature infants from the end of the 
first week, to an average of 5 weeks following delivery. The av
erage gestational period was 32 weeks (range 31-35). The mothers 
were instructed in proper milk collection technique. Samples were 
stored in plastic bags and frozen until time of analysis. 

2 

Cu (µg/dl) .76 
Zn (µg/dl) 5.5 

Weeks After Birth 
3 

.74 
4.8 

4 

.64 

3.5 

.47 

3.3 

.49 

2.2 

Cu and Zn concentrations in the 2nd week's specimens were sli
ghtly higher than that which has been found in milk from mothers 
of full-term infants. The concentrations of both Cu and Zn pro
gressively fall, however, and at 7 weeks of lactation are similar 
to concentrations from mothers of full-term infants at the same 
stage of lactation. 

The concentrations of Cu and Zn in the milk of mothers of pre
mature infants, although slightly higher than that seen in 
mothers of full-term infants, may still be too low to meet the 
needs of the growing premature infant. 

THE SIGNIFICANCE OF TRYPSIN-PROTFASE INIIlBITOR BOUND 
• "92 COMPLEXES IN ACUTE PANCRFATITIS. Peter R.Durie, Kevin 

J.Gaskin, Corey Largman, Charles R.Smith, Janet E. 
Ogilvie. {Spon. by J.R. Hamilton) The Hospital for Sick Children, 
Toronto, Ganada, The Enzymology Research Lab., VA Medical Center, 
Martinez, Galif., and UC Davis School of Medicine, Davis, Galif. 

The immunoreactive forms of plasma cationic trypsin (CATRYP) 
were determined by radio:immunoassay (RIA) in 5 patients with 
acute pancreatitis. During the course of their disease we ob
tained daily plasma samples; these were subjected to gel filtra
tion to separate a2-macroglobulin trypsin (a2M-CATRYP), 
a1 -antitrypsin bound trypsin (a1AT-CATRYP) .. 1d trypsinogen, 
followed by RIA of the colurrm fractions. In 2 patients, early 
samples contained only increased trypsinogen but after 2 days 
there was progressive conversion of the zymogen to active trypsin 
bound to protease inhibitors (azM-CATRYP, a1AT-CATRYP). At 
autopsy both patients had severe, hemorrhagic pancreatitis. In 
contrast, only elevated trypsinogen could be detected in 3 
patients, with little or no conversion to inhibitor bound trypsin 
(a2M-CATRYP, a1AT-CATRYP) with disease progression. Two of these 
patients died of complications unrelated to pancreatitis and at 
autopsy mild, focal, edematous pancreatitis was present. The 
remaining patient recovered uneventfully. l<e suggest that the 
severity of pancreatitis may be reflected by the degree of 
conversion of trypsinogen to a 2M-CATRYP and a 1AT-CATRYP. Further
more, since a 2M-CATRYP remains active towards some polypeptides 
(Parathyroid hormone, Angiotensin, Pro-insulin etc.) the presence 
of circulating a2M-CATRYP may produce many systemic complications 
of this disease. 
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COMPARATIVE PROTEIN EFFICIENCY OF PRETERM HUMAN MILK 
(PTHM), FORTIFIED-PTHM, AND FORMULA. Richard A. 
Ehrenkranz, Barbara A. Ackerman, and Catherine M. 

Nelli (span. by J.B. Warshaw). Yale Univ. Sch. of Med., Yale
New Haven Hospital, Dept. of Pediatrics, New Haven, Connecticut. 

Nineteen AGA premature infants, BW<l250 gm, were studied from 
the time that full volume gavage feedings were tolerated until 
about 1750 gm. 7 infants received a whey predominant premature 
formu1a; the other 12 infants were randomized between their own 
mother's milk (6) and fortified-PTHM (6), a 1: I (v/v) mixture of 
the premature formula and their own mother's milk. The ave daily 
intake was isocaloric. PTHM was used in the order in which it 
was expressed and was kept frozen until needed. Nz-balance 
studies were performed when the infants had gained at least 10 
gm/kg/d for 7 days and/or weighed 1500 gms. Findings (mean+ SE) 
are shown in the table. Formula resulted in a larger daily wt 
gain (p<0.01) and N2-balance (p<0.05) when compared to PTHM. 
However, the protein efficiency ratio (PER; a ratio of ave daily 
wt gain to ave daily protein intake/kg) for PTHM was similar to 
that of formula. Compared to PTHM and formula, fortified-PTHM 
resulted in a similar daily wt gain and PER, but intermediate 
N2-balance values. Each type of feeding provides similar 
nutritional support of wt gain. 

Diet Average da i I y intake Ave daily PER 
cc/kg gm prot/k§ wt gain (gm) 

6.4 + o.8 PTHM 168 + I. 7 3.20 + 0.2 19.5 + I. I 
Fortified-PTHM 160 + 4. 7 3.12+0.14 22.6 + I . 5 7.2 +o.4 
Formula 147 :£ 6.5 3.51 :£ 0. 07 24.3 + I .2 7. I :£ 0. 3 

CHEMILUMINESCENCE OF NEUTROPHILS AS A NEW INDEX OF 
ACTIVITY IN INFLAMMATORY BOWEL DISEASE (IBO) 

Howard S. Faden, Thomas M. Rossi. State University 
of New York at Buffalo, Children's Hospffilof Buffalo, 
Department of Pediatrics, Buffalo, N.Y. 

Laboratory evidence of active inflarrmation in 11 patients 
with IBO (Crohn's D. 8, ulcerative colitis 3) was determined by 
comparing the luminol-dependent chemiluminescent response of 
ficoll-hypaque separated neutrophils with two standard tests, 
ESR and WBC. Eight patients had active disease, and 3 had in
active disease according to clinical evaluation. Drug therapy 
consisted of prednisone (P), and asulfidine (A) in 4, Palone in 
3, A alone in 3, and neither in 1. The chemiluminescent response 
of resting neutrophils from patients was significantly greater 
than controls (1783 vs 1155 counts/0.2 minute, p<.05) as was the 
response of stimulated neutrophils (265,115 vs 80,000 counts/0.2 
minute, p<.001). In contrast, the ESR and WBC were normal in 9 
and 8 patients, respectively. Incubation of neutrophils from 
patients in sera from controls did not lower the chemiluminescent 
response to normal; similarly, incubation of neutrophils from 
controls in sera from patients did not elevate the chemilumin
escent response. These data demonstrate that neutrophils from 
patients with IBO exhi:iit markedly increased metabolic activity 
although clinical and standard laboratory tests nay be normal. 
Chemiluminescence of neutrophils can be useful as an index of 
disease activity in IBO. 

SHORT-TERM NASOGASTRIC FEEDING AS AN ALTERNATIVE' TO 
SURGERY IN INFANTS WITH SEVERE GASTROESOPHAGEAL REFLUX 
(GER) AND GROWTH FAILURE. George D Ferry, Maija Selby, 

and Timothy J Pietro (Spon by Ralph D Feigin). Baylor College of 
Medicine, Texas Children's Hospital, Dept of Pediatrics, Houston. 

Fundoplication usually is recommended for infants when upright 
positioning and thickened feedings have failed to reverse growth 
failure caused by severe GER. We used an alternative approach of 
6 to 21 days of continuous-drip nasogastric (NG) feedings in 10 
infants with GER who did not respond to medical management and 
were candidates for surgery. All had GER documented by 24-h pH 
monitoring, barium esophogram, and/or esophagoscopy. All had net 
wt loss for 1 mo or longer, wt-for-ht deficit of 10-25%, and/or 
an arm/FOC Five infants (50%) experienced immediate 
and sustained resolution of vomiting with return to a normal 
growth pattern as shown by long-term follow-up (mean 6 mo). These 
treatment successes had a higher mean daily wt gain on NG feed
ings than did treatment failures (62±20 vs 14±20 g, p=.007). 
Presence of other medical problems (pulmonary disease, cerebral 
palsy, malabsorption, and 1aryngomalacia) was associated with 
poor long-term outcome; 4 of 5 failures had other medical prob
lems while none of 5 successes did (p=.024). One NG treatment 
failure had resolution of both growth failure and vomiting after 
hyperalimentation. Four failures who had fundoplication continued 
to grow poorly after surgery. 

Short-term continuous-drip NG feeding may be an appropriate 
alternative to surgery in patients with growth failure and GER 
uncomplicated by other medical problems. 

SODIUM CHLORIDE DEFICIENT GROWTH RETARDATION IN RATS 

496 Burton P. Fine Antonia T Nanc Blasucci,J.Alberto 
llastidasAand O. Robert Levine, ew ersey e ica 
School, ewark, New Jersey 

NaCl has long been recognized as an essential nutrient for 
growth; yet,the mechanism for salt deficient growth failure is 
unknown. This study was designed to investigate the minimum dose 
of Na required for optimum growth,whether decreased growth 
rates were proportionate to Na intake,and whether the growth 
retardation was caused by decreased food intake. 40 weanling 
rats were fed a low NaCl diet containing 4.lKcal/gm,protein 20%, 
fat 7%,carbohydrates 67%,with adequate minerals and vitamins. 
The rats were randomly divided into five groups and housed in 
individual cages for five weeks. The designated dose of NaCl 
was given in the daytime ration of drinking water.Food was 
offered ad-libitum to all the groups. (Results = x ± SEM) 

NaCl wt.gain Na space Serum Cone.in meq/l food(gm) 
meq/day gms. (ECF%BW) (Na) (K) wt.gain(gm) 

0.030 64±3.0 26.6±1.3 141±1.9 4.9±0.2 7.0±0.34 
0.150 153±2.9 28.5±0.9 137±1.9 4.9±0.26 3.5±0.06 
0.300 212±4.6 28.1±0.6 140±1.6 4.7±0.29 3.0±0.04 
0.600 210±6.0 30.5±1.2 140±1.6 5.2±0.23 3.0±0.06 
0.900 224±4.1 29.5±1.0 140±1.7 4.7±0.16 2.8±0.03 
ANOV P<.001 n.s. n.s. n.s. P<.001 

gain was related to the dose of Na in the groups receiv
ing minimum and subminimum requirements(Y=l.56±0.16x r=0.98 
P< 0.001). The quantity of food eaten per kg body weight was 

in groups. We conclude that the minimum daily Na 
re9uirement is at O.?OO meq(approx.0.05 meq/gm of wt. 
gain) and does not with body that suboptimum 
doses of Na result in a graded retardation of the growth rate 
caused by poor utilization of food and not decreased intake. 
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SELECTIVE FETAL MALNUTRITION IN THE NON-HUMAN PRIMATE 
Stanley E Fisher, Mark Atkinson(Spon. by F. Lifshitz) 
Department of Pediatrics, Cornell University Medical 

College and North Shore University Hospital, Manhasset, NY 
Animal studies have implicated ethanol(E)-induced placental 

injury in the pathogenesis of the fetal alcohol syndrome (FAS). 
In vitro work with human placentae has given contrary results. 
Since the primate placenta is very similar to the human, we stud
ied the uptake ofo<-amino isobutyric acid(AIB) and valine{VAL)by 
placental slices from 4 M.fascicularis monkeys: Control(C); Chr
onic high(CHD) and low(CLD) dose E exposure prior to and through
out pregnancy; E exposure during the last trimester(LT). C and 
LT were pair-fed with CHO using a liquid diet. CLO was chow-fed 
with E in the drinking water. Blood E(4 hr post prandial)ranged: 
CHO 46-75 mg/dl; CLD 0-66 mg/dl; LT 28-46 mg/dl. Placental slices 
were incubated in 6 replicates each with 3H-AIB or 3H-VAL. Con
sistent depression of uptake (Ci/C0) was seen with the CHO pla
centa, although 45 min Ci/Co of AIB was depressed for CLO and LT 
as well. c·ic . * p<0.05 

45 min 1 0 90 min 
AIB VAL AIB -- VAL **p<O.Ol 

C (meantSE) 3.98t.23 2.54t.13 5.10±.33 4.05t.26 
CHO 1.43t.12** 1.54t.14** 2.34*.36** 2.80t.25** 
CLD 3.14±.29* 2.56t.37 4.61t.33 3.66t.22 
LT 2.93±.30* 2.90t.28 4.50t.28 4.06*.35 
CONCLUSION: Exposure to E throughout pregnancy,consistently rais
ing blood E levels above 50 mg/dl, may impair placental delivery 
of essential nutrients in man. This selective fetal malnutrition 
may contribute to the pathogenesis of the FAS. 

IN SITU CHARACTERIZATION OF T CELL SUBPOPULATIONS IN • 498 GLUTEN SENSITIVE ENTEROPATHY (GSE). A.F. Flores, !!..J'..:. 
Winter, A.K. Bhan, Harvard Sch., Childn::n's Hosp. 

r1vd. Ctr., Div. of Gastroentcrology; Mass. Gen. Hosp., Dt:!pt. of 
Path., Boston, Ml\ 02115 (Spon. by R.J. Grand). 

Abt:rrations in local inmunorcgulation arc suspected to be im
portant in injury of epithelial cells in patients with GSE. We 
characterized the immunological nature of the intraepithelial 
(!EL) and lamina propria lymphocytes (LPL) in patients with GSE 
(7 patients, 7 r.i.os 8 yrs, X: 3.4 .!. 2.4 yrs) as provt•n 
by biopsy before and after gluten challenge. Tht: control 

group consisted of 7 patients (11 mos-19 yrs, X:S.6+6.8 yrs) with 
chronic diarrhea and normal histology. Frozt'"n tiss'Ut! of 
jejuna! biopsies were stained with a series of monoclonal anti
bodies by means of an immunopcroxidasc technique. :1ost IEL were 
TB(+) (suppressor/cytotoxic), whereas LPL were T4(+) 
(helper/inducer). TB(+) per 100 epithelial cells in 
patients with GSE averaged 37.6+21.8 compared to 11.3+12.7 in 
controls (p<0.02). Tht·rt· was a-significant differencC in the 
ratios of T8(+)IEL/T4(+)IEL between GSE patients and controls. 
Ho significant difference was found in the ratios of T8(+)LPL/T4 
(+)LPL between the groups. Th" data demcnstrate that: 1) th<' 
suppressor/cytotoxic lymphocytes are the most conunon T cell sub
St·t in surface epithelium of the jejunum, wht:reas helper/ 
inducer cells arc the predominant subset in the lamina propria; 
2) patients with GSE have increased suppressor/cytotoxic lympho
cytl:S in the surface epithelium as compared to controls. Tht' 
intraepithclial suppressor/cytotoxic cell(T8+)may be responsible 
for epithelial injury in gluten sensitive entcropathy. 
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LONG-TERM SIGNIFICANCE OF INTHAEPITHELIAL EOSINOPHILS 
(IE) IN CHILDREN WITH ABNORMAL ESOPHAGEAL ACID CLEAR

ANCE. A.F. Flor<>S, 11.S. llint••r, R.J. Grand. Harvard 
Med. Sch., Child. Hosp. Ctr., Div. of 
Boston, MA 

The outcome in children with IE, a nlM histologic marker in 
the esophagus for acid reflux, is not known. IE in the esophagus 
has recently been identified as an early histologic marker of 
pathologic acid rcfl we which precedes basal zone hyperplasia. 

14 children (mean age 7.5+5.3 yrs) with pathologic acid 
reflux defined by continuous intraesophageal pH probe (CIPH) us
ing established crit1.?ria. All had IE at initial evaluation. For 
comparison, 8 children (mean age 5.9+4.7 yrs) with abnormal CIPH 
tests but without IE were studied. There was no difference bc

features of esophageal acid clearance (number of refluxes, 
duration of reflux, \ tim(· pH<4) between the 2 groups. All 22 
patients were evaluated subsequently (13+8 mos) using CIPH and 
t:sophageal biopsy. Of the 14 with IE, 11 treated mt.::!dically 
(antacids & cimctidinc) and 3 had fundoplication. Esophagitis 
pQrsisted in 8 patients (57\) including 2 of 3 post-op patil:nts 
and 6 of 11 treated medically. Tht· persistence of IE 
with ongoing reflux. Of the 8 patients lacking histologic evi
dence of esophagitis initially, 2 (25%) developed esophagitis (IE) 
in the follow-up despite medical an tire flux therapy. 
Conclusions: Following either medical or surgical therapy, no 
feature of the pH probe test will which patients will con
tinue to have IE. A significant number of patients with abnorinal 
acid clear::mce developed IE after 1 yr. follow-up. Tht' 
of IE is more reflective of duration of disease than severity of 
reflux. 

METABOLIC STUDIES IN ANOREXIA NERVOSA. Gilbert B. 
500 Forbes, Barbara Lipinski, Richard E. Kreipe. University of 

Rochester, Department of Pediatrics, Rochester, NY 14642 
High protein diets are often advocafed for the treatment of undernutriticn 

As a test of the validity of this custom, we treated 4 patients with a high 
protein diet (20"k protein cols) and 4 with a low protein diet (10% protein 
cols) on the Clinical Research Center. All had metabolic balances of N, 
K, Ca, and P, sequential K-40 counts, BMR and routine lab studies. 

The high protein diet did produce higher values for BUN and for urinary 
Ca; and a slight rise in serum albumin, whereas the low protein patients 
showed no change (none had subnormal values at any time). 

The high protein diet did not augment weight gain, % of gain due to 
LBM (av. 76%), N retention per unit weight gain, the rise in BMR, or the 
sense of wellbeing. It did not hasten the recovery from leukopenia, nor 
did it prevent the slight drop in hematocrit so often seen during recovery 
in these patients. The caloric cost of weight gain (av. 6.4 kcal/gm gain) 
was the same for both diets. 

Additional findings of interest were l) the higho/oof weight gain attri
butable to lean weight; 2) K balance exceeded K retention by K-40 
counting by 2 to 16 meq/d. 

We conclude that high protein diets offer no nutritional advantage in the 
rehabilitation of patients with anorexia nervosa. 

IgE AND Ip.D ANTIBODIES TO COW MILK AND SOY PROTEIN IN 5()1. DUODENAL FLUID (DF): ROLE OF PANCREOZYMIN (PZ-CCK) 
AND SECRETIN (S). Serem Freier, Miriam Freier, Praful 

C. Shah, Byung H. Park, Ping-C Lee, and Emanuel Lebenthal. 
Department of Pediatrics, Children's Hospital, SUNY at Buffalo, 
Buffalo, N.Y. 

We estimated the specificities and activities of IgE and IgD 
against DC-casein, B··lactoglobulin A and soy agglutinin in DF. 
Four healthy adults and 13 children with diarrhea (8), malab
sorption (1), pancreatic insufficiency (1), gastroschisis (2) 
and abdominal distention (1) were studied before and after in
jection of PZ-CCK and S. An ELISA technique capable of detecting 
0.18 ng/ml IgE and 39 ng/ml IgD was used. In adults, resting DF 
contained no IgE or IgD antibodies specific to milk or soy pro
teins but they appeared 10 minutes after PZ-CCK stimulation. 
Following S, IgE specific antibodies appeared in S minutes, but 
no IgD antibodies. Of the patients, 6/12 had IgE and 5/12 had 
IgD antibodies in their resting DF. Secretin resulted in a fur
ther rise in antibody activity. No correlation existed between 
the disease, the intestinal biopsy appearance and the antibody 
activity. There was a close correlation between IgE and IgD an
tibody levels. In normal adults IgE and IgD antibodies specific 
to food appear following stimulation by PZ-CCK. These may play a 
role in the handling of food in digestion. In children 
with GI disease, IgE and IgD antibodies specific to food are 
present in resting juice suggesting an increased translocation 
perhaps resulting from inflammation. 
Supported in part by USPS grants DE-05505, AG-02417 and by a 
grant-in-aid from the National Dairy Council. 

INTESTINAL H,O AND ELECTROLYTE TRANSPORT DURING MUG• OSAL IgE MEDIATED REACTIONS.D.GRANT GALL AND MAY CHUNG 
UNIVERSITY OF CALGARY .G. I. RES. UNIT ,CALGARY ,ALBERTA 

To assess the intestinal nysfunction causPd by IgE mediated 
mucosa! re.::\ct ions we studied ab!"orpt ive function in Hooded-Lif;ter 
rats sensitized to egg albumin(Ag) .Animals werP st•Jdied 14 days 
after eliciting a primary IgE response by intraperitoneal injec
tion of small doses of Ag.Mean weight of animals developing rea
genic (lgE) titers >!:64 was significantly (p<0.025)less than with 

response(l88±!6g,X±SD vs 207±29).Net fluxes 
of H,O and electrolytes were measured by in vivo perfusion.Exp
erimental animals(>l:64)were compared to sham-treated litter-mate 
controls.Fluxes were determined during two periods:when the per
fusate was antigen-free(0-60min)and then after the addition of 
antigen(Ag,60-200min).During the Ag-free period net fluxes of 
H,O,Na,K and Cl did not differ significantly between controls(6) 
and experimental animals(9).Intraluminal Ag challenge(JOµg/mL)had 
no effect in controls but in the sensitized group caused a sig
nificant (p<0.01 )decrease in H2 o,Na,K and Cl absorption.Epithelial 
morphology as assessed by light microscopy was not altered.In a 
second series of experiments fluxes were measured during three 
periods:Ag-free(0-60min),Ag(60-160min)and Ag-freell60-260min).In 
the experimental group intraluminal Ag exposure again caused sig
nificant (p<0.025)reduction of ll 2 0,Na,K and Cl ahsorption and 
during the subsequent antigen-free period there was no evidence 
of recovery.The findings indicate that(i)animal weight is import
ant in eliciting an IgE response and(ii)IgE reactions in the 
mucosa lead to abnormalities in H7 0 and electrolyte transport 
which persist after Ag withdrawal. 

TAURINE PROMOTES GROWTH OF CULTURED HUMAN CELLS. 5():J Gerald E. Gaull, Charles E. Wright, Leslie B. Schweit
zer, and Harris H. Tallan. Dept. Hum. Devel. Nutr., 

NYS Inst. Basic Res. Devel. Disab,, Staten Island, N.Y. 10314. 
Taurine occurs in high concentrations in human milk (250-350 

µM) but there is much less in bovine milk (10 µM) and in infant 
formulas (0-30 µM). We have previously demonstrated a dietary 
requirement for taurine in both preterm and term infants, and 
there is evidence that it is important in development and in cer
tain physiological functions. It is an essential amino acid for 
the cat and monkey, but demonstrating that it is essential for 
man is difficult because of its dietary ubiquity and efficient 
mechanisms of conservation. 

Over 50% of the free amino acid pool of human lymphoid cell 
lines is taurine. Effects of its depletion and supplementation 
on these cells was investigated using a taurine-free, chemically
defined medium. RPMI 1640 supplemented with insulin, transferrin, 
CuS04, and FeS04 will support the perpetual growth of such lines 
without changing its karotype or ability to synthesize immuno
globulins. Taurine-depleted cells growing on such medium were 
transferred to RPMI 1640 with (1) 16% fetal bovine serum (FBS), 
(2) 16% dialyzed FBS, (3) 16% dialyzed FBS supplemented with 29 
µM taurine and, (4) defined medium with 0-116 µM taurine. In all 
taurine-supplemented media, cell proliferation was greater as 
measured by viable and total cell count and there was a dose re
sponse to taurine. 

These data establish taurine's importance in the growtl1 of 
human cells; chemically-defined culture provides a useful system 
in which to demonstrate nutrient requirements of human cells. 

SHORT TERM METRONIDAZOLE IN THE TREATMENT OF AN0-5()4 RECTAL CROHN'S DISEASE IN ADOLESCENTS. Donald E. 
George and Joel M. Andres (Span. by John A. Mangos). 

University of Florida College of Medicine, Department of Pedia
trics, Gainesville. 

Ano-rectal involvement is a frequent complication in patients 
with Crohn's Disease (CD) and contributes to significant morbi
dity even when intestinal disease is well controlled. Also, 
ano-rectal disease is often refractory to treatment including 
surgery, Prednisone, Azulfidine and local therapy. We studied 
4 adolescents, ages 13-17 years, with severe ano-rectal involve
ment of CD. Diagnosis was established by biopsy demonstration 
of granulomata. The average duration of CD was 2.5 years (range 
8 mos-6 yrs) and that of ano-rectal disease 1.2 years (range 8 
mos-2 yrs). Two oatients had involvement of the colon only and 
two had ileocolonic disease. In the latter 2 patients, intes
tinal disease was quiescent at the time of presentation despite 
the ano-rectal complications. Informed consent was obtained 
prior to therapy with Metronidazole (20 mg/kg/day) which was 
given for 1.5 to 7 weeks. All patients significantly improved 
as manifested by a decrease in ano-rectal pain, induration, 
erythema and abscess drainage. Three patients with sinus tracts 
showed complete healing. Two of the 4 experienced gastrointes
tinal upset, and in one treatment was interrupted for 4 weeks. 
Time of followuo ranged from 3 months to 2 years during which 
no recurrences were noted. Conclusion: Short term treatment 
with Metronidazole may be beneficial in the management of 
refractory ano-recta 1 CD in adolescents. 
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TRANSENDOSCOPIC INJECTION SCLEROTHERAPY IN THE TREAT-5()5 MENT OF ESOPHAGEAL VARICES IN CHILDREN WITH IDIOPATHIC 
PORTAL HYPERTENSION Wallace A. Gleason, Jr., Ernesto 

Guerra, James E. Gray (Spons. by Myung K. Park) Univ. of Texas 
Health Science Center, Depts. of Pediatrics and Medicine, San 
Antonio, Texas. 

To establish the feasibility of management of bleeding esopha
geal varices in patients with extrahepatic portal hypertension by 
injection of a sclerosing agent at esophagoscopy, thirty such in
jections were carried out during ten fiberoptic esophagoscopy pro
cedures in three children with frequently bleeding esophageal 
varices as a result of cavernous transformation of the portal 
vein. The Olympus JIT endoscope was passed after heavy sedation 
(meperidine, 2 promethazine, 1 mg/kgm, and chlorpromazine, 
l mg/kgm), Atropine, .01 mg/kgm and topical cetacaine anesthesia. 
Balloon tamponade was used to occlude the varices, prevent cepha
lad flow of the sclerosing agent and stabilize the position of the 
endoscope. A flexible endoscopic injector was passed through the 
endoscope and into each varix following which sodium morrhuate was 
injected until the varix was distended (l-4 ml). 3-4 injections 
were made at each esophagoscopy and repeat esophagoscopy was 
carried out 1 week later to assess progress or complications. Sig
nificant bleeding occured on only one injection and stopped promp
tly. No other comp l i cations encountered. Our limited exper
ience and short follow-up does not allow us to assess the contri
bution of this technique to the long term prognosis of children 
with portal hypertension, but indicates that it is safe, appli
cable to children, and may be an important alternative to portal 
systemic shunt procedures in pediatric patients. 

MIDARM/HEAD CIRCUMFEREOCE (MHC/FOC) RATIO: SIMPLE, RE-5()6 LIABLE INDEX OF NUI'RITIONAL STATUS.G.S. Gopalakrishna, 
Donald C. Anderson, E. O'Brian Smith, and Buford L. 

Nichols. USDA/ARS, Oiildren's Nutrition Research Center, Baylor 
College of Medicine, Houston. 

A need exists for a practical rreasurerrent of nutritional status 
which does not require carplex equiµrent. Kanawati and McLaren 
(Nature 228:573, 1970) described the MHC/FOC ratio which can be 
obtained with only a tape rreasurerrent. This index of nutritional 
status has been tested in 27 children (11 female, 16 male) of dif
fering ethnic backgrounds with an age range of 1 to 36 rronths. 
Other anthroparetric and biochC'llli.cal measurerrents included weight, 
height, triceps, skinfold thickness, albumin and prealbumin con
centrations. MHC/KC ratio correlated well with weight/height and 
weight/height Z scores with an r value of 0.74. The correlation 
with skinfold thickness was 0.74. The relationship to serun al
btmin concentration was 0. 58. The MHC/FOC ratio did not correlate 
with weight/age, height/age, or the prealbumin rreasurerrents. 
Conclusions: 1) The MHC/FOC ratio is a simple and reliable rreasure 
of nutritional wasting (reduced weight/height). 2) It is largely a 
function of skinfold thickness (subcutaneous fat deposits). 3) It 
is independent of age, sex, ethnicity, or stunting of height 
(height/age). 4) It is insensitive to decreased prealbunin and 
relatively insensitive to decreased albtmin. The ratio proved to 
be a sensitive index of nutritional recovery in the longitudinal 
evaluation of these patients. MHC/KC ratio is a practical tool 
for detecting nutritional wasting in infants. It is obtained 
easily during physical examination of the infant. (Supported by 
USDA/ARS). 

FLUORESCENCE POLARIZATION (FP) STUDIES IN MICROVILLUS 5()7 MEMBRANES (MVM) OF DIABETIC RATS, Glenn R. Gourley, 
Ward A. Olsen, Helen Korsmo, Univ. of Wisconsin, 

Dept. of Pediatrics; VA Hospital, Dept. of Medicine, Madison, WI. 
FP studies were conducted with the fluorophore DPH in intesti

nal MVM from control and streptozotocin-induced diabetic rats. 
1,2 and 3-phase linear and quadratic models were fitted to plots 
of the log-FP as a function of °Kelvin-l. Model adequacy, exam
ined using residual plots, showed only the 3-phase and quadratic 
models to have random residuals. The residual sum of squares 
(RSS) was lowest for the 3-phase model in 38/40 plots. The quad
ratic model had the second lowest RSS except in 2 cases when it 
was lowest. The 2-phase was a significantly better fit than the 
linear model, and the 3-phase was significantly better than the 
2-phase model on the basis of F-tests. Breakpoints (BP) and an
isotrophy parameters {(r0 /r)-l}-1 in the 2-phase (A) and 3-phase 
(B) models are shown below. 

n 
A: BP (°C) 
{(r0 /r)-l}- 1 (37°) 

___ 
5* 4 

22.7+2.l 24.3+1.2 
L7o±-".o6 t.72±:.09 

Diabetic 
5 6* 5 

23.7+1.4 23T+0.6 
1. 7o±-".o8 1. n±:.12 

B: BP#l (°C) 27.8+4.l 28.2+1.7 28.2+2.2 28.4+2.5 
BP#2 (°C) 15.7+5.B 17.9+2.3 17.1+2.9 17.6+2.4 

{ (rO/rJ-1)-l (37°) l.69+.o4 1. 71+.09 1. 7o+.oB 1. 71+.12 
(Value·; :•re mean ± - inc u b_a_t_1_· o_n_-_t_i_m __ e_:_*_l _5 _m_1_· 

There is no icant difference in FP data between control 
and diabetic raL MVM preparations. 

CllOLESTATIC EFFECT or: A SYNnn:nc PARENTERAL AMINO • 5()8 ACID MIXTURE: CORRELATION \\'1111 NET AMINO ACID l'l.UXJ:S. 
Martin!'. Graham, Anthony S. Tavill, Thomas C. Halpin 

and l.oizos N. Louis (Spon. by llarold M. Case Western 
Reserve University, !Jepts. of Pediatrics and Medicine, Cleveland 

Rat livers (10-12 g) were perfused i¥4a recirculating system. 
J\ mixture of Na taurocholate (TC) and [ Cl TC was infused into 
the perfusate. Timed bile specimens were collected in 100 µl 
aliquots and perfusate was sampled at 3S' and 90'. A SO min 
primed-constant infusion of synthetic L-amino acids (Travasol, 
8.5% w/v) was begun at 40' (amino N:l.7 mg prime dose, 0.27 mg/ 
min infusion). Controls were infused with saline. 

Results Bile flow-90' TC excretion-90' 40' -90' TC recovery 
Expt. (n) (% steady state value) (% infused TC) 

Control9 88.3:2.1 100.7:0.8 
005 AA 8 *69.6: 4.5 *97.2: 1.2 *95.3 - 1.7 p< . 

Net uptake of AA was most marked for glycine and alanine (144 and 
130 µmole/hr), modest for phenylalanine, arginine and methionine 
(35.4, 32 and 26.4 µmole/hr) and O for valine, leucine and iso
leucine. Relative uptake (as % of AA infused) was maximal for 
phenylalanine and tryptophan (84 and 60%). Post-infusion levels 
of glycine and arginine were markedly increased (Sx and 3x) over 
post-prandial levels reported in the intact rat. Conclusions 
L amino acids achninistered to the perfused liver reduce bile flow 
and to a lesser degree TC excretion. These changes may be related 
to an increase in the ambient concentrations of specific AA and/ 
or to an increase in the uptake of speci fie AA, and may be rele
vant to the cholestasis associated with parenteral alimentation. 

AN IMPROVED TECHNIQUE FOR ACCURATE DETERMINATION OF 
MINERAL CONTENT (BMC) ANO IDENTIFYING DISORDERS 

OF BONE MINERAL METABOLISM IN LOW-BIRTH-WEIGHT IN
FANTS. F. ·Greer, J. Lane, S. Weiner, R. Mazess (Sponsored by R. 
Chesney), UniversTtY-or-Wisconsin, Wisconsin. -

A microcomputer-based system using I absorptiometry for de-
termination of BMC and bone width (BW) in infants was designed 
to allow: a) high accuracy and precision, b) hiuh reproducibil
ity, c) automatic data calibration with direct readout, and d) 
use of a low activity source ( 50mCi). The system accurately de
termined BMC on 9 small bone sections (range 29-212 mg/cm) con
firmed by ashing of the bone sections (r=.99, S.E.E.=2. l mg/cm). 
The regression line derived from weight of ashed bones and mea
sured BMC was used to calibrate a bone phantom used in daily ca I -
ibration. Long-term precision (months) of the phantomdcr.1onstra
ted a C.V. of 2.0%. Measurements of BMC, BW and BMC/BW were 
made on the radius of 100 appropriate-for-gestational age infants 
from 22-42 weeks gestation. A series of 4-6 scans were done on 
each infant (C.V.=3.7%). The range of BMC measured was 21-127 
mg/cm. In 78 infants, the arm was repositioned and the scan re
peated immediately. The correlation between the two BMC deter
minations was high (r=0.96,S.E.E.=6.20mg/cm, p<.00?.). BMC corre
lated with gestational age (r=0.85, p<.002) and birth weight (r= 
0.87, p<.002). Four low-birth-weight infants with chronic lung 
disease were identified as having a disorder of bone mineral me
tabolism using this improved system. Though BW in these 4 in• 
fants increased with time, BMC was decreased and a graph of BMC 
vs BW shows that these infants fell consistently 2 S.D. below 
the expected values. 

ESOPHAGEAL ACID CLEARANCE IN INFANTS WITH GASTR0-51. ()ESOPHAGEAL REFLUX. Bruce B. Grill, Craig Hillemeier, 
Richard McCallum, Joyce D. Gryboski. Yale Univ. Sch. 

Med., Dept. of Pediatrics, New Haven, Connecticut. 
Esophageal acid clearance may play an important role in infants 

with gastroesophageal reflux (GER). To investigate this we studied 
20 infants (x age 7.9 mo) with GER by esophageal manometry and 
prolonged pH probe studies. Acid clearance time (ACT) was defined 
as amount of time required for esophageal pH to rise 2 pH units 
after ingestion of 5 and 10 cc apple juice in sitting and supine 
position. Swallowing was encouraged by having the inf ant suck on 
a pacifier. In 12 patients with > 75% normal peristaltic sequences 
on esophageal manometry, X ACT for 5 cc in the supine position 
was l.57+o.26 S.E. min. In 8 patients normal peristalsis, 
ACT was 2.9+o.56 S.E. min. This difference is significant at the 
0.05 level.-11 patients had AC both in sitting and supine posi
tions using similar volumes of apple juice (pH=4.0). 

5 cc ACT, minutes 10 cc 
supine 

N=ll *3.2l+o.6 
*p 

sitting 
*4.96+o.62 

supine sitting 
4.78t-O . B """6.l+l.36 

We conclude: 1) Abnormal peristaltic activity is correlated with 
delayed acid clearance 2) ACT is significantly delayed in sitting 
vs. supine position. We speculate that abnormal peristaltic act
ivity may be important in the pathogenesis of GER and that the 
traditional chalasia chair may result in delayed acid clearance. 
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INTESTINAL CLEARANCE OF ALPHA-1-ANTITRYPSIN (CA-1-AT) 511 IN RELATION TO ENTERIC BLOOD LOSS. Bruce B. Grill, 
Thomas Tinghitella, Craig Hillemeier, Joyce Gryhoski. 

Yale Univ. Sch. Med. Dept. Pediatrics, New Haven, Connecticut. 
In a 12 month period we studied 25 patients (3 mo-17 yr) with a 

variety of gastrointestinal complaints. After clinical and labora
tory evaluation, CA-1-AT was performed on 72 hour stool collec
tions with serum A-1-AT obtained on day 1. Stool and serum A-1-AT 
values were determined by radial immunodiffusion against standard 
anti-sera. CA-1-AT was calculated: CA-1-AT = S x V/P (cc/day) 
S=stool A-1-AT concentration (mgm/gm); V=stool volume (gm/day); 
P=serum A-1-AT concentration (mgm%). Ten controls (functional 
abdominal pain, psychosocial FTT, chronic non-specific diarrhea) 
with normal albumin values, had a mean CA-1-AT of 2.35+1.77 cc/ 
day. 9 patients with IBO and/or a history suggesting protein
losing enteropathy (PLE) were divided into those with and without 
blood loss (defined as any gross blood or guaiac + stools within 
one month of the A-1-AT determination). 

Blood Loss 
Alb 

Colitis 
U. colitis 
Colitis 
Polyps, PLE 
PLE 

CT 
4.8 
4.5 
2.8 
2.2 

CA-1-AT 
--oY 

0.3 
3.76 

100.8 
277.0 

No Blood Loss 

Crohns ds. 
CD 
CD 
CD 

Alb CA-1-AT 
4.0 1.9 
2.8 71.2 
3.1 55.8 
3.1 11.3 

Patients with blood loss had CA-1-AT > x 2 SD of the controls only 
if PLE was present. 3/4 with CD and no blood loss had CA-1-AT > x 
+ 2 SD. Blood loss alone was not sufficient to produce an elevatal 
CA-1-AT. 

AMINOSUGAR CONTENT IN STOOLS OF NEWBORNS. Lawrence J. 512 Grylack, Dilbagh Sidhu, and Margit Hamosh. (Spon. by
:!2h!l Scanlon). Columbia Hospital for Women and 

Georgetown University Department of Pediatrics, Washington, D.C. 
The amounts of the aminosugars glucosamine and galactosamine 

were measured in the stools of 20 human newborns in an attempt to 
assess the effects of asphyxia and maturity on gastrointestinal 
function. Birthweight was 3144 ± 1141 g (Mean± S.D.), and 
gestational age was 35.7 + 5.9 weeks. Ten babies had perinatal 
asphyxia on the basis of a one-minute Apgar score of i6, or a 
cord pH<7.25. Two successive stools collected from all babies 
after birth underwent acid hydrolysis and precipitation with 
ethanol and Ehrlich's reagent. The aminosugar content was 
determined by absorbance colorimetry in comparison to standard 
solutions. 

ASPHYXIA 

AMINOSUGAR 
CONCENTRATION lst stool 10.4<>±2.94mcg 
(micrograms/10 g stool) 2nd stool 10.17±3.67mcg 

CONTROL 

8.97+2.08mcg 
10.93±2.46mcg 

Comparison of the measurements in the first and second stools of 
both groups showed no significant differences. The second stool 
of the control group contained a greater aminosugar concentration 
than the first stool (p<.10). Gestational age was inversely 
correlated with the aminosugar concentration of the first stool 
(p(.01), and the second stool (p<.05). The results indicate that 
stool mucous aminosugars can be measured in a consistent manner 
and that these measurements show a correlation with gestational 
and postnatal age. 

SERUM VITAMIN E RELATIVE TO NEUROMUSCULAR • 513 DISEASE IN CHILDREN WITH CHOLESTASIS. Mary Anne 
Guggenheim, Virginia Jackson, John R. Lilly, and Arnold 

Silverman (Spon. by Frederick C. Battaglia), University of Colorado 
School of Medicine, Departments of Pediatrics and Surgery, Denver. 

Strong evidence now exists that prolonged deficiency of vitamin E (E) 
can result in progressive neurologic disability characterized by ataxia, 
ophthalmoplegia, sensory loss, and areflexia in children with chronic 
cholestasis. Moreover, normalization of serum E levels, which usually 
requires intramuscular injection of alpha-tocopherol, can reverse the 
neurologic abnormalities (Rosenblum et al, NEJM 304:503, 1981; 
Guggenheim et al, J. Peds., in press). To further understand the 
development of this nutritionally-induced neurologic disease, we have 
prospectively evaluated serum E levels and neurologic status in 42 
children with underlying cholestatic disease. We found that 34 (81%) have 
subnormal E levels ranging from less than 0.05-0.35 mg/di (N=0.5-1.5 
mg/di). Only 2 patients were able to normalize serum E levels with high 
dose oral treatment. Correlation of the age of the child, the neurologic 
status, and serum E levels will be presented and supports the following 
hypotheses: I) clinically apparent neurologic abnormalities do not become 
manifest until 4 years or more of an E-deficient state; 2) 6 years or more 
of an E-deficient state result in a 90% probability of clinical disease; and 
3) areflexia is the initial neurologic finding. Parenteral administration of 
alpha-tocopherol, which currently requires an experimental protocol, may 
be indicated in the majority of children with congenital biliary atresia or 
other cholestatic syndromes. 

REYE' S SYNDROME MODEL IN RATS WITH PllOSPllORUS (P 4) 514 Mina Gurcvitz, Geoffrey C. Tombaugh and Kathleen B. 
Schwarz (Spon. by P. Monteleone) St. Louis Univ. 

School of Medicine, Cardinal Glennon Mem. Hospital for Children, 
Llepartment of Pediatrics, St. Louis, Missouri. 

P4, widely used in industrial chemical manufacturing, was cho
sen for our RS model because in P4 poisoning (P4 P) and RS there 
are many cliiiical, biochemical, histological, histochemical and 
ultrastructural similarities. Male Sprague-Dawley rats 90-180gr 
were given 0.55-0.75mg P4/lOOgr rat by orogastric tube and killed 
at intervals. Ultrastructural studies showed progressive increa
ses in endoplasmic reticulum, fat droplets and mitochondrial size 
confirmed by point analysis. Hepatic (TG} and mus-
cle Pi were: 
Liver 
wt. (gr) 

100 gr rat 

100 gr rat 
Mitochon. Vol 
Muscle 
Inorganic Pi 
ng/µg protein 
Total Pi 
ng/µg protein 

Rat 
P4 
Cont1-ol 

P4 
Control 
P4/Control 

P4 
Control 
P4 
Control 

6 Hours 
4.2+0.4 
2.9+0.l 

58 22 
21+2 
1.69/l 

3.7+0.8 
1.1+0. 2 

17.8+3.B 
19.0+l.4 

12 Hours 
4.1+0. l 
3.2+0.3 
63+16 
24:+5 
1.30/1 

2.6+0.4 
1. 5+0.4 

31.4+6.l 
16. H4.2 

24 Hours 
4.5+0.2 
3. 2+0.1 
62+37 
lo+4 
1. l5/l 

4.5+0.6 
1.3+0.2 

31.1+4.0 
14.5+4.2 

Sununary: P4 can be used for a rat model of RS as a basis test 
synergistic effects of viruses. We suggest that a possible etio
logic role for P4 or related compounds be investigated in patients 
with RS. 

51 
MYOINOSITOL (INO) - IMPORTANT NUTRIEl!T DURING PERINA-5 TAL PERIOD? Mikko Hallman, Patricia I. Bromberger, 
Richard Porreca, Benita L. Epstein. University of 

Calif., S.O., Department of Pediatrics, La Jolla, California. 
Fetuses and premature newborns have high serum IND. Excess IND 

prevents surfactant phosphatidylglycerol synthesis, and decreases 
the capacity of surfactant to stabilize airways at birth. The 
importance of high IND is not known. Previous studies suggest 
that INO is synthesized in the fetus. In the present study we 
measured INO in 1) fetal serum during elective cesarean section 
at term; 2) infant feedings; 3) serum from premature infants. 
1) INO in sera from umbilical artery (UA) and umbilical vein (UV) 
were as follows (n=S): 

IND in UA IND in UV UV-UA Gestational age 
IND (mM; mean±SEM) 0.11±0.01 0. 16±0.03 0.05±0.01 40±1 weeks 
2) Dietary IND concentrations were as follows: Breast milk 2.5 
(range 0.6-5.6)mM (n=22); Infant formulas 0.3 (0.0-0.5)mM (n=4); 
parenteral nutrition 0.2 (0.0-0.3)mM (n=4). 3) Premature infants 
were fed with breast milk (SM), formula (IF), or were on paren
teral nutrition (PN). Serum lllO(ml1) ufter 1st neonatal wed were: 
Oiet/Age···/n BM Agen 1-F--Age 
INO/weeks/n .59±0.8+ 33±1 8 .16±.03 34±1 3 .31±.04 33±1 9 
•"Weeks from conception. P<. 0 I as compared to If and PN. 
Term fetus seems to receive INO from placenta, and dietary !NO 
contributes to high serum IND in the newborn. Experimental stu
dies indicate that healing of lung damage improves during IND 
supplementation, and deteriorates during IND deficiency. There
fore, adequate IND may prove to be important in dietary manage
ment of sick newborns. Supported by NIH Grant No. HO 10622. 

HUMAN MILK IN CYSTIC FIBROSIS: (CF) COMPOSITION 
516 AND ENZYME CONTENT. Margit Hamosh ,Joel Bitman, D. 

Larry Wood, Nitin R. Mehta, Michael J. Welch, Alan B. 
Osher, Jay B. Jones and Paul Hamosh. Georgetown University 
Medical Center, Washington, D.C.; UCLA Med. Seh., Los Angeles 
and USDA , Beltsville, MD . (Spon . by J . W . Scanlon . ) 

In order to assess whether mammary gland function is normal inCF 
we have analyzed milk specimens obtained from a 20 year-old
woman with CF at 3 days, 7 and 10 wks of lactation. 

CYSTIC FIBROSIS CONTROL 
Colostrum 7 wks 10 wks Col. 6 wks 12wks 

Protein g/dl 2.0 1.34 1.0 2.50 1.62 1.20 
Neutral fat g/dl 1.2 2.60 0.48 2.14 3.60 2.0 
Phospholipid mg/dl 16.2 22.6 5.4 10.7 15.5 15.4 
Cholesterol mg/di 14.0 14.5 6.11 13.77 8.1 12.6 
Analysis of fatty acid (FA) composition showed a twofold increase of 
C12: O and C14, o and a 30-50% decrease of C1a: 1 and C1a: 2, suggesting 
that FA synthesis within the mammary gland compensates for lower 
availability of dietary FA (C18: I and C1a: 2l .Bile salt stimulated li\:>ase 
and esterase, lipoprotein lipase and o< amylase were present in CF 
milk,although in lower eoneentration than in control milk obtained at 
similar stages of lactation. The data show that the milk produced by 
CF patients could provide adequate nutrition for the newborn during 
the first few weeks after birth. The marked decrease in total fat and 
protein content at 10 wks ,suggests that prolonged lactation cannot be 
sustained in CF. (Support, NIH Grant AM 26641.) 
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IgA IMMUNE COMPLEX CLEARANCE DURING PREGNANCY: EFFECT 
OF HORMONAL ENVIRONMENT ON HEPATORILIARY TRANSPORT OF 
POLYMERIC IgA (pigA). Paul Harmatz, Ronald Kleinman, 

Kurt Blo:£\1- and w. Allan Walker, 
Harvard Mediral School, Massachusetts General Hospital, Depart
ment of Pediatrics and Medicine, Boston, MA. 02114 

Although hormonal changes of pregnancy and lactation appear to 
influence the transport of plgA into breast milk, the effect of 
these hormones on transport of pigA and IgA immune complexes a
cross other epithelial surfaces has not been determined. In this 
study we examined whether the hormonal changes of pregnancy and 
lactation affect the hepatobiliary transport of pigA in the form 
of IgA antibody-antigen complexes. After cannulation of the com
mon bile duct, adult female Sprague-Dawley rats were examined at 
day 20 of pregnancy (P-20) or day 1 of lactation (L-1), and were 
compared to non-pregnant, non-Jartating controls (C). plgA-anti
dinitrophenyl (DNP) antibody was prepared from the ascitic fluid 
of mL-e bearing the :IOPC-Jl5 plasmacytoma. Antibody was injected 
intravenously immediately followed by the antigen, l25r-DNP10-bo
vine serum albumin. Timed serum and bile samples were analyzed 
for trichloracetic acid, ammonium sulfate and immunoprecipitable 
radioactivity. The clearance of IgA immune complexes from serum 
in P-20 and L-1 animals was significantly more rapid than in con
trols. The appearance of IgA immune complexes in bile was 7 to 
15 fold h'!;her in P-20 and L-1 animals than in controls. These 
observations in lactating and pregnan1· animals suggest that the 
hormonal milieu influences the hepatobiliary transport of plgA 
and therefore may be an important modulator of the secretory com
ponent-mediated vesicular transport of secretory immunoglobulin. 

518 
IS MOTHER'S MILK NUTRITIONALLY ADEQUATE FOR HER PREMA
TURE INFANT? Janet K. Harnsberger, Linda S. Book, 
Gary Chan. (Spon. by Lowell Glasgow) University of 

Utah Medical School, University of Utah Medical Center, Depart
ment of Pediatrics, Salt Lake City. 

There is controversy over feeding premature infants their own 
mother's milk. We studied the nutrient content of milk from 45 
mothers delivering infants of 26-36 weeks gestation. Milk being 
fed to their infants during the first month of life was analyzed 
for phosphorous, calcium, protein, fat, and lactose .. Caloric 
values were calculated. 

RANGE MEAN 
Phosphorous mg/dl 3-14.5 7.8 
Calcium mg/dl 15.4-47.4 26.6 
Protein g/dl 1.23-3.83 2.06 
Fat g/dl 0.75-15.4 5.7 
Lactose g/dl 4.06-9.68 6.08 

7"meet1 ng., 
R. N. !. 

0% 
0% 

72.7% 
91% 

Kea l/dl 38-180 85. 5 
*American Academy of Pediatrics Reco11111ended Nutrient Intake (RN!) 

This human milk has a large variability of nutrient contents. 
Phosphorous and calcium were both strikingly below recommended 
levels in all samples. Using a minimum standard of 110 kcal/kg/d, 
if these infants were fed 150 cc/kg/d, 41% of the milks would 
not provide adequate calories. Over 50% of the milks analyzed 
did not meet AAP recommendations for three or more nutrients. If 
prematures infants are fed their own mother's milk, calories, 
phosphorous, calcium, protein, and fat as recommended by the 
American Academy of Pediatrics may be seriously deficient. 

!IUIVIN IW't"ARY />Mil.J\SF: A PCESIBIF. ALTERNJl'.l'E PJ\THWAY 519 OF Cl\PI3(1!YDRNI'E DIGF'SI'ICll D1 INF'NlCY. Leo A. 
Hei tlinger, Pina-C Lee, l•'illiam Fmanuel 

Lebent:hal. Divisions of C,astroenterology and Obstetrics, 
Children's HosTJital and SUNY at Buffalo, Buffalo, N.Y. 

In the first few rronths of postnatal life, infants have 
little ar no !Ja11creatic amylase detectable in ducdenal fluid, 
serum, or urine. Des;>ite this physiologic deficiency, intolerance 
to dietary gluoose polyrrers occurs in few infants. Human breast 
milk has illl\Ylase ooncentrations in the range of 10 to 100 times 
that of adult human seruM, an anount far greater than reoorted 
in the saliva and ducdenal fluid in early infancy. In order to 
evaluate the likelihood that a siqnificont pronortion of the 
activity ¥JOuld withst:nnd passage through the starach, purified 
and unfl\.Jiified I"alTIT1al'.Y amylase was exposed, in vitro, to acidity 
o::K'lf1aXahle to that found in the stanach of a young infant follow
inq a breast milk meal. l'bre than one-half ard one-third of the 
oriqinal activity was !'1aintained for four ard six hours respec
tively. Physiol0qic ooncentrations of pepsin did not affect any 
greater decay, desoite a decrease in large rrolecular weight pro
teins, and an increase in amino acids ard S!lli'tll pentides in the 
reaction mectit.nn. Purified mamnary aMylase decayed rrore rapidly; 
when albul'lin or breast milk r>mteins were present, the stability 
was caiparable to that of whole, fresh frozen breast milk, in
cubated under the srure oonditions. I!uman !'lal'11lary amylase may 
oorrect, in part, the rhv'3iolcgic Tlill1creatic aMylase deficiency 
of early infancy, and allCM the infant to digest ard absorb 
polymers of glucose. 
Supported in part by NIH qrant #12586 ard NSF' grant 1'(}1-8021817. 

FACTORS CONTROLLING THE DEVELOPMENTAL APPEARANCE OF 520 THE CIRCADIAN RHYTHM OF JEJUNAL SUCRASE ACTIVITY IN 
THE RAT. Susan J. Henning and Dolores M. Guerin, 

University of Houston, Department of Biology, Houston, TX 77004. 
A circadian rhythm of jejuna! sucrase activity has been shown 

previously to make its developmental appearance in the rat at the 
time of weaning (day 22). The process of weaning constitutes a 
complex environmental change for the intestinal tract because the 
diet changes in terms of: a) physical consistency (liquid --+ 
solid); b) relative proportions of carbohydrate (CHO) and fat 
(high fat/low CHO --+ low fat/high CHO; and c) nature of the CHO 
(predominantly lactose--+ starch, sucrose, etc.). There is also 
a significant change in the rhythmic pattern of ingestion. The 
aim of this work was to clarify the relative roles of the wean
ling diet £.EC!_ se and the timing of the feeding rhythm as cues for 
the appearance of the circadian rhythm of jejuna! sucrase activ
ity. We found that the rhythm was not present on day 23 if the 
onset of feeding was not coordinated with the onset of darkness. 
Conversely, the sucrase rhythm appeared precociously (day 19) in 
pups weaned onto chow on a schedule in which the onset of feeding 
was coordinated with the onset of the dark period. To determine 
whether the composition of the weanling diet is important, pups 
were weaned onto 3 different liquid diets: A= low CHO (glucose); 
B =high CHO (glucose); and C =high CHO (lactose). By day 19 a 
distinct sucrase rhythm was present in B pups, but no rhythm was 
present in A and C pups. It is concluded that nocturnal inges
tion of a high-CHO diet is responsible for the developmental 
appearance of the circadian rhythm of jejuna! sucrase activity. 

This work was supported by NIH grant number HD 14094. 

POST!1ATAL DP.VELOFMENT OF INTI!STINAL- BlL-¥.-A{;IU-'!'RANSPORT 521 IN THE RAT. James E. Heubi, Janette L. Rigney, and 
Frederick J. Suchy, (Spon. by William F. Balistreri), 

Children's Hospital Research Foundation, Cincinnati, Ohio. 
Impaired intestinal bile acid (BA) transport may be partially 

responsible for contracted BA pools and steatorrhea in term and 
preterm infants. We examined postnatal intestinal BA transport 
using the villus technique. Segments of jejunum and ileum from 
various age rats were incubated for 2 minutes in Krebs Ringer 
Bicarbonate buffer (pH 7.4) with glucose and taurocholate (TC) at 
0.1, 0.25, 0.50, 1.0, 2.0 and 3.5 mM concentrations. Villi were 
isolated and villus uptake (uMol/mg(dry wt)/min) calculated. Jej
una! uptake was linear with respect to incubation TC concentration 
at all ages. Ileal uptake was linear with TC concentration in 1 
and 2-week (wk) rats, changing to a curvilinear relationship by 3 
wks. The TC monomeric permeability coefficient (Pnpp(uMol/min/mg 
(dry wt)/mM)) was variable with age; ileal TC maximal transport 
velocity (Vapp(uMol/min/mg(dry wt)) and Michaelis constant (Km(mM)) 
were first apparent at 3 wks: 

l-wk(n=l8) 2-wk(n=26) 
Papp 
Vapp 

.26 .27 
0 0 
0 0 

3-wk(n=l9) 
.22 

13.14 
. 37 

4-wk(n=lS) 
.27 

9.131 
.48 

adult (n=l5) 
.44 

9.61 
.46 

Conclusions: 1) TC transport is exclusively passive in both ileum 
and jejunum of 1 and 2-wk rats. 2) Age-related differences in 
permeability do not facilitate BA recycling before the development 
of ileal active transport. 3) At the time of weaning, ileal ac
tive transport first appears and persists into adulthood. 4) The 
development of efficient entcrohepatic cycling of BA in the rat in 
the first 3 w1u:; coincides with pool expansion. 

ACTION OF BETHANECHOL AND METOCLOPRAHIDE ON THE UPPER 
GASTROINTESTINAL TRACT IN THE KITTEN. Craig Hillemeier 
Robin Oertel, Richard McCallum, Joyce Gryboski. Yale 

Univ. Sch. Med., Dept. of Pediatrics, New Haven, Connecticut. 
Metoclopramide (M) and Bethanechol (B) are being used to treat 

reflux of infancy but little is known of their mechanism of action 
on the developing intestinal tract. We examined their effects on 
esophageal peristaltic amplitude, lower esophageal sphincter pres
sure (LESP) and gastric emptying (GE) in 6 week old kittens. Am
plitude and LESP were determined with double lumen perfusion cath
eters (1.1 mm O.D., rate of rise >800 mm Hg). Gastric emptying 
studies were performed by the instillation of 30 cc's/kg of 10% 
dextrose and a phenol red withdrawal technique. B at 80 mcg/kg or 
Mat 200 mcg/kg were injected I.M. 30 min. prior to studies. LESP 
increased from 17. 2 mm Hg to 32. 8 mm Hg with B (p < '.l.001) and 
from 16.2 to 19.3 mm Hg with M (p < 0.05). Peristaltic amplitude 
was unchanged with either B or M. 

-- Pre -- M -- -- B 
S min 

%GE 33.6 
+3.4 

10 min 
57.2* 
+3.8 

5 min 
38.8 
+5.0 

10 min 
72.0* 
:!:7. 9 

5 min 
36.4 
+4.6 

10 min 
50.4 
+5.7 

*At 10 min. gastric emptying with M was significantly faster than 
the pre-treated state (p< 0.05). We conclude:B in the 6 week old 
kitten increases LESP but has no effect on esophageal peristaltic 
amplitude or GE; M increases LESP less than B, has no effect on 
esophageal peristaltic amplitude and significantly increases GE 
of a liquid meal. We postulate that M may be of significant value 
in infants with gastroesophageal rP.flux and delayed GE. 
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PHOSPHORUS DEFICIENCY IN INFANTS ( 1200 GMS FED 52:3 HUMAN MILK; RELATIONSHIP TO 25-HYDROXYVITAMIN D 
(25-0HD). L. Hillman, S. Salmons, and B. Fiore. 

Wash. U. Med. Sch., St. Louis Child. Hosp., Dept. Ped., St. Louis 
10 premature infants of mean gestation 29.l + 1.5 weeks and 

mean birthweight 1049 + 127 gms were fed their mothers breast 
milk. Serum and urine-25-0HD, calcillll, phosphorus, and magnesillll 
were monitored weekly. Over the first 8 weeks of llfe serum and 
urine phosphorus fell. Concomitantly urine calciun increased. 
Serum calcium transiently rose then fell to low levels. By 7 to 8 
weeks the degree of these changes prompted therapeutic phosphorus 
supplementation in 5 of 10 infants. Mean serum 25-0HD fell. 
Analysis of individual 25-0HD patterns showed that the infants 
who did not require supplementation had sustained high 25-0llD 
concentrations or low 25-0HD concentrations which increased 
whereas infants requiring phosphorus supplementation had high 
25-0HD concentrations which fell or persistently low 25-0HD. 
Breast milk feeding of very premature infants produces a pro
gressive phosphorus deficiency because of the milk's low 
phosphorus content; however, this may be further exacerbated by 
25-0HD insufficiency and both parameters require monitoring. 
Week of (n) 2(6) 3(9) 4(7) 5(8) 6(10) 7(9) 8(8) 
25-0HD ng ml 22. 19. 15. 21. 27. 17. 17. 
Serum Ca mg/dl 9.1 9.1 9.8 9.7 9.3 9.1 8.9 
Serum P mg/dl 5.7 6.3 6.1 5.5 4.9 4.9 4.5 
Serum Mg meq/L 1.8 1.8 1.7 1.7 1.7 1.8 1.7 
Urine Ca mg/dl 3.7 5.7 6.8 17.l 7.7 5.2 19. 
Urine P mg/dl 13.7 11.l 6.5 4.8 3.7 1.4 .8 
Urine Mg meq/L 1.4 2.0 1.7 3.0 1.4 1.5 3.5 

EVALUATION OF DIETHYL-IDA RATE CONSTANTS IN RAT 

524 MODELS SIMULATING NORMAL ANO ATRETIC BILIARY 
FUNCTION. David c. Hitch, Josefh c. Leonard, Carl 
v. Manion, B. lr'n\-;-TlieOOoreJ. 

and TauTlr.11ccal wil lam • urman). -
UKianOiiia--ir.;dTCaI l!esearc Foundation, University of Oklahoma 
Health Sciences Center, Oklahoma City. 

Changes in hepatocellular function should be reflected in the 
distribution and elimination of compounds which are preferen
tially secreted into bile. Technetium 99m labeled 2,6-diethyl
acetanilide-iminodiacetic acid (diethyl-IDA) is ideal. The pre
sent study was designed to quantify surgically and biochemically 
produced hepatic injury, A three compartment model with simul
taneous elimination from two compartments described the elimina
tion. Concurrent computer fitting of the cardiac and hepatic 
time-activity curves with the model quantified the rate con
stants. Sprague-Dawley male rats (200-400 gm.) were divided into 
three experimental groups: normal (n=13), bile duct ligated 
(n:6), and galactosamine treated (n=3. 400 mg.,i.p./kg.). Bolus 
diethyl-IDA (250 mCi.) was injected. The observed rate constants 
(Table) reflect no hepatic elimination with surgically ligated 
bile ducts. Galactosamine produced a similar diminution in hepa
tic tracer elimination. 

Rate Constantsa K12 K21 K13 K31 K10b 
Normal .196 .120 .113 .008 .070 
Bile Duct Ligated .256 .048 .226 .238 .021 
Galactosamine .442 .051 .183 .185 .120 

(a) mean values (b) renal (c) hepatic 

K20c 
.008 
.ooo 
.001 

It is concluded that the rate constants 1) are a function of 
the tracer distribution, 2) classify experimentally induced 
hepatic pathology, and 3) quantify relative elimination. 

DIGESTION OF CORN SYRUP SUGARS IN NEONATES: IMPORT-525 ANCE OF SALIVARY AMYLASE AND GASTRIC HYDROLYSIS. 
Charles Hodge, Ping-C Lee, William Topper, and Eman

uel Lebenthal. Children's Hospital, SUNY at Buffalo, Buffalo,N.Y. 
Digestion of corn syrup sugars (CSS) in prematures has re

ceived attention only recently. Reports showed intolerance in 
some premature infants. To evaluate the digestive capacity of CSS 
in premature infants, we investigated the role of salivary amy
lase (A) in the initial degradation of these polymers of glucose. 
Samples of saliva and gastric fluid from fed and fasting infants 
30 to 42 weeks of gestation were assayed for A activity. The A in 
the gastric fluid was further analyzed by polyacrylamide gel 
electrophoresis. In addition, degradation products of CSS in tl1e 
gastric fluid were analyzed by thin layer chromatography (TLC). 
Activity of A was detected in the saliva of infants as early as 
29 to 30 weeks of gestation. The level of A did not change from 
29 to 42 weeks and to relate to the secretory activity of 
the salivary glands. The majority of gastric fluids was shown to 
contain A with electrophoretic mobility identical to salivary A. 
The presence of A activity was pH dependent and was invariably 
present at a pH>3.5. The activity of gastric aspirates was sl1own 
to be related to feeding. Up to 90 min. after a gavage feeding, 
the pH of the gastric fluid remained above 3.5. TLC of gastric 
fluid containing CSS did not reveal significant degradation. The 
results suggested tl1at the salivary A was present in premature 
infants. Thus A could survive the gastric environment in these 
infants and may be important as an amylolytic agent in the small 
intestine where the conditions arc optimal for its activity. 
Supported in part by NIH Grant #12586. 

526 
HYDROXY-METHYLGLUTARYL CoA LY t.sr:: DEFI c I ENT ACTIVITY 
OF LIVER AND FIBROBLASTS AND HEPATIC STEATOSlS IN 
COUSINS WITH TOM CAT ODOR. George Hug, Evelyn 

Landrigan, Frederick J. Suchy, Shirley Soukup and Helen Berry. 
Department of Pediatrics, University of Cincinnati, Cincinnati, 
Ohio 45229. 

Two children of brothers married to unrelated women, a girl 
age 12 months and a boy age 8 months, had vomiting, lethargy, 
coma, hepatomegaly, hyperammonemia, elevation of serum trans
aminases and "Tom cat" odor. Diagnostic considerations included: 
Reye's syndrome, carnitine deficiency, urea cycle defect, glyco
genosis and deficient hydroxy-mcthylglutaryl CoA (HMG-CoA) lyase. 
Skin fibroblast cultures and needle biopsy specimens of liver 
and muscle were studied biochemically and by light- and electron
microscopy (EM). Tissue concentration of glycogen and carnitine 
was normal as was liver urea cycle activity. EM of liver showed 
normal mitochondria but marked micro- and macrovesicular fatty 
infiltration. EM of muscle showed large mitochondria with 
tightly packed cristae, increased numbers of lipid droplets 
(=non-specific changes). HMG-CoA lyase activity in fibroblast 
cultures was not detectable; HMG-CoA lyase activity in liver 
was (in µm acetoacetate/min/g): 0.26; 0.32 in the patiPnts 
and 3.52 ± 1.28 in 16 controls. 

We conclude that the initial differential diagnostic dilemma 
that has been reported repeatedly in the literature can easily 
be resolved by the described analysis of a needle liver biopsy 
speci1:1en. 

MATIJRATION OF GASTRIC ACID SECRETORY FUNCI'ION IN PRE-527 TERM INFANTS. Paul E. Hyman, Susan Everett, Barbara 
Diana Stewart, and John D. Walsh. Sponsored 

by Rosemary . Leake, UCLA School of Medicine, Department of 
Pediatrics, Harbor-UCLA Medical Center, Torrance. 

Pentagastrin (PG), the C-tenninal tetrapeptide of gastrin, is 
a gastric acid secretogogue. Tenn infants do not respond to ad
ministration of pentagastrin in the first two <lays of life. In 
order to describe the maturation of acid secretory function in 
healthy preterm infants, we measured fasting scrum gastrin (SG), 
basal gastric acid secretion (BAO), and PG stimulated maximal a
cid secretion (MAO). Infants were at least one week old and all 
received cnteral feeding. Studies on each infant were repeated 
weekly. The mean gestational age was 33 wks (range 27-38 wks). 
In all, 72 studies were performed on 20 Results were 
expressed as the mean + SEM in µmoles kg-·hr-1 for BAO and MAO, 
and pg ml-1 for SG. - POSTNATAL AGE 

BAO 

MAO 

SG 

1-2 wks(n=l7) 3-4 wks(n=20) 5-8 wks(n=20) 
24:4 27:6 26:4 
30!5(NS) 

60+10 

46!7(p<.05) 

76+8 

49:6 (p<. 02) 

61+12 

9-14 wks (n=l 5) 
. - 30+5 

80!6 (p<. 001) 

85+11 
In healthy pretcrm infants, BAO and SG were similar to previ

ous studies in term infants and did not change with age. The 
efficacy of PG increased with postnatal age, but was unaffected 
by gestational age. Maturation of gastric acid secretory func
tion may be due to growth of parietal cell mass or to an in
creased response of the parietal cells to PG, and appears to be 
the result of postnatal influences. 

• 528 
ENfERAL FEEDING STIMULATES TI!E DEVELOPMENf OF GASTRIC 
ACID SECRETION JN HUMAN INFANTS. Paul l'. H2han, 
Edward J. Feldman, Marvin E. Ament-:-UCDCsc ool of 

Medicine, Centerfor the Health Sciences, Department of 
Pediatrics, Los Angeles. 

Entcral feeding promotes the growth of gastrointestinal tissue 
in laboratory animals. The effects of cnteral feeding on the 
development of the gastrointestinal tract in human infants arc 
unknown. Basal gastric acid secretion (BAO) and pcntagastrin 
stimulated maximal acid secretion (MAO) were significantly de
creased (p.<01) in 12 infants with intestinal disorders requiring 
total parenteral nutrition (TPN) a mean of 10 mo. (range 1.5.-24 
mo.) compared to 10 infants with similar illness hut nourished 
with a combination of cnteral and parenteral alimcntation. Re-
sults were expressed as the mean + S8'1. TPN TPN Enteral 

BAO (µmoles it kg- 1hr- 1) 15730 --· 35 +29--
MAO (µmoles II+ kg- 1hr- 1) 39 44 131 75 

In each of 6 infants fasted a mean of 5 mo. (range l .5.·-10 mo.) 
BAO and MAO increased after a 6 to 8 wk. trial of entcral feeding, 
a highly significant difference. TPN TPN _plus Enteral 

+ 1 1 4+-1 ---·- 38+5 __ _ 
BAO (µmoles II+ kg- 1hr- 1) 34 + 16 121 + 30 
MAO (µmoles II kg- hr- ) - - · 

Jn one infant, the ahi 1 i ty to secrete norma I amounts of acid in 
response to pcntagastrin, achieved after an initial trial of 
enteral feeding, was lost after a 4 mo. entcral fast. hut re
turnc<l fol lowing a second perio<l of entcral fcc<ling. These re
sults demonstrate that in hwnan infants, entcral feeding is nec
essary for the development and maintenance of gastric acid 
secretory function. 
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1 ACK OF EFFECT OF HEPARlN ON TRlG!.YCERIDE LEVELS IN 529 PREMATURE INFANTS GIVEN INTRALlPID INFUSIONS. 
Evelyn Jeffrey, Celia Satterwhite, Judy Bonner, 

Joseph B. Philips, and George Cassady. University of Alabama in 
Birmingham, Department of Nutrition Sciences and Pediatrics, 
Birmingham. 

To determine if heparin enhances triglyceride (TG) clearance 
during lntralipid infusion, we measured serum TG, using an 
enzymatic technique, in 10 preterm infants. Mean gestational 
age ( + SD) was 28 + 2 weeks, birthweight 1055 + 215g and post
natal age 3.5 .!_ 2.1-days. Intralipid was infused at 2g/kg over 
8 hours. A crossover design was used, with each subject serving 
as his own control. During the experimental period, 150 IU 
heparin/kg was infused over l2h; during the control period, no 
heparin was given. TG levels were determined preinfusion (Oh), 
midpoint (4h), endpoint (Bh), 2h postinfusion (!Oh), and 4h 
postinfusion (l2h) of Intralipid. 
Mean TC levels (mg/dl) were: 

Hours 
a 4 8 10 12 

Intralipid with Heparin 84 346 485 264 182 
Intralipid without Heparin 108 374 468 360 167 
At no sampling times were significant differences seen between 
control and experimental TG levels. Mean TG levels remained 
significantly elevated 4h postinfusion when compared with 
preinfusion concentrations, both during the control and 
experimental periods. These findings indicate that the 
concomitant infusion of 150 lU heparin/kg with 2g Intralipid/kg 
over Bh does not significantly affect triglyceride levels. 

FU:ICTIONAL SIGN! FI CANCE OF SERUM VITAMIN E LEVELS 53() L. Johnson, C. Dalin, R. Dworanczvk, B. Harrison, 
Univ. of Pa. Med. Sch. Penn. llosn. Dent Peds, Phila,Pa. 

Over the oast decade there has been an increase in the serum E 
levels measured shortly after birth and durino the next few weeks 
among well preterm infants admitted to our nurseries. However, 
susceptibility to oxidant stress as estimated by% hemol.vsis or 
production of malondialdehyde (nM/gmHgb) b.v red blood cells on ex
oosure to H202 (2.4%) has not shown a similar oattern. 

Age 1 - 6 days Age 15 - 21 days 
RBC RBC RBC 

Serum E H202 MDA Serum E H202 
mg/dl % nM/qn mq/dl % 

RBC 
MDA 

nM/qm 
1972 0.31 54% 0.29 59% 

N=30 d'"0.12 <f20% ,0.09 0'"17% 
1978 0.76 80% 586 1.1 48% 463 

H=38 <r0.29 a-16% 143 a"0.36 a-36% rl91 
AdultsfhilaJ 
lhe data suqqest that an increased olacental transfer of both 
polyunsaturated fats and alpha tocooherol occurred durino the qes
tation of infants born during 1978 as compared to 1972. This is 
not unexpected, considerinq the continuinq emphasis on the value 
of diets with a greater oroportion of unsaturated (ve0etable) as 
comoared to saturated (animal) fats. While a relative increase in 
E intake and transfer orobably did occur (most prenatal and other 
vitamins contained an E supplement in 1978 but not in 1972), its 
functional significance appears to be less than expected. Reqard
less, the increased E/PUFA ratio of 1978 nursery formulas did 
provide increased antioxidation protection b.v age 3 weeks. 

531 
o<- AMYLASE IN PRETERM HUMAN MILK. Jay B. Jones, 
Nitin R. Mehta and Margit Hamosh. Georgetown Univer
sity Medical Center. Washington,D .C. (Spon. by J .W. 
Scanlon.) 

Pancreatic o< amylase activity is low or absent in preterm infants, 
who depend on alternate sources of enzyme for polysacharide diges
tion. We have measured c>< - amylase activity in the milk of 18 women 
who delivered prematurely or at term. o<. -amylase was measured 
by automated assay (HARLECO) in a microcentrifugal analyzer. The 
data are given in U/L. 
PREGNANCY LACTATION 
wks 
25-30 
31-35 
36-40 

n 
7 
5 
6 

0.2 wk 
8973 
4422 
3550 

1 wk 
3494 
3288 
2660 

3 wks 
2595 
2300 
1711 

6 wks 
2007 
1462 
1373 

o<.- amylase is highest in colostrum and decreases as a function of 
both length of pregnancy and lactation. The enzyme is relatively 
stable at pH 3. 0 for 2 hrs at 37oc (22% loss of activity), and has a 
broad pH optimum of 5.0 to 7 .0. Therefore, milk o< amylase main
tains most of its activity during passage through the stomach and 
has maximum catalytic activity at the pH range of the duodenum. 

The high activity of o< - amylase in preterm milk suggests that 
mixing of human milk with formula might facilitate digestion and 
absorption of formula polycose and furthermore, that starch con
taining supplements could be well tolerated by breast fed premature 
infants (Supported by a grant from Mead Johnson.) 

PROTRACTED DIARRHEA OF INFANCY ASSOCIATE:U WITH RENl\.L 532 TUBULAR ACIDOSIS TYPE IV (RTA IV). Robert E. Kane, 
Jay A. Perman, Harold A. Conrad, Anthony Portale, M. 

Michael Thaler. University of California, San Francisco, Depart
ment of Pediatrics. 

RTA IV results from a defect in the distal convoluted tubule in
ducing hyperkalemic hyperchloremic metabolic acidosis. A subtype 
in infants attributed to transient partial end-organ unresponsive
ness to aldosterone is associated with failure to thrive, vomiting, 
and requirement for bicarbonate (HC0 3) until 3-5 yr of age. Six 
infants developed watery diarrhea persisting 4-12 wks, with serum 
K+>s.o meq/L, Cl->109 meq/L, and HCo 3-<19 meq/L. Age at onset av
eraged 4 wks. All were <3rd percentile for weight at diagnosis. 
Vomiting was present in 5/6, and symptoms suggestive of viral ill
ness in 3/6. Diarrhea remitted in all during parenteral therapy, 
but recurred repeatedly in 4/6 upon advancement to full-strength 
formulas. Oral HC0

3 
sufficient to raise serum Hco 3->23 meq/L re

versed the diarrhea induced by entcral feedings. In the remaining 
2 infants, institution of HC0 3 following NPO was associated with 
tolerance to enteral feeding. Hco 3 requirements sufficient to 
maintain normal acid-base status ranged from 2.5-15 meq/Kg/day. 
All patients demonstrated catch-up growth following institution of 
alkali, and 2 who no longer require alkali at age 12-18 mare 
>25th percentile for weight. Conclusion: Infants with growth re
tardation who develop protracted diarrhea may have RTA IV. Such 
infants may not tolerate the osmotic load of full-strength formu
las until HC03 therapy is instituted. End-organ resistance to al
dosterone, present in the distal renal tubule, may also cause in
hibition of aldosterone-mediated water and electrolyte reabsorp
tion in the small and large intestine. 

LYMPHONODULAR HYPERPLASIA OF THE COLON (LNHC) AS A 533 PATHOLOGIC FINDING IN CHILDREN WITH LOWER GI BLEEDING. 
Barbara Ka lan, Jane Benson, Fred Rothstein, Beverl 

Dahms and Thomas Halpin Spons. by William Speck , CW,U, Depts. 
of Peds. and Path., Rainbow Babies & Childrens Hosp., Cleveland. 

Published studies have reported LNHC as a normal radiographic 
finding in children with lower GI bleeding. Over 3 years, 95 
children (2-48 mo) were referred for evaluation of hematochezia. 
Sixty were examined with fiberoptic proctosigmoidoscopy or 
colonoscopy. Examination revealed colitis (15), juvenile polyps 
(10), normal (15), LNHC (20) and rectal ulcer (1). All 20 patients 
with LNHC exhibited diffuse nodularity of the bowel, 13 had fri
able mucosa and 2 had discrete ulcerations. Thirteen patients in 
this group had rectal biopsies (11 suction and 2 grasp). All 
were abnormal on pathologic examination. Review of the biopsies 
revealed 1) a diffuse lymphoplasmocytic infla1T111ation in 12 (9 
mild, 2 moderate, 1 severe), 2) enlarged lymphoid follicles 
(#1-6 phf) extending from mucosa to submucosa, and 3) 8 of 11 
had mucosal thinning overlying the follicles. All stool exami
nations for bacterial and parasitic pathogens were negative. In 
children biopsied, there was a good correlation between endo
scopic findings and pathologic abnormalities. The finding of in
flammation with diffuse LNHC in a group of chil<1ren with lower 
GI bleeding suggests that LNHC is not always a normal finding. 

speculate that this previously unreported finding may be 
related to an unidentified intestinal pathogen that stimulates 
gut-associated lymphoid immune systems. We feel that LNHC as an 
endoscopic and pathologic lesion represents a potential source 
of GI bleeding in children. 

RELATIONSHIP OF MILK SODIUM (NA) TO URINARY NA EX53" CRETION DURING THE FIRST 6 tJONTHS OF LIFE IN BREAST
FED INFANTS, Bruce S. Keenan, Susan W. Buzek, 

Cutberto Garza. Baylor College ot Medicine, Dept. ot Pediatrics 
Houston, Texas, 77030. 

23 healthy breast-fed term infants and their mothers were 
admitted tor 24 h. Mean milk Na concentration (XNa> was the 
average ot 6 samples, 4 h apart. Blood and urine were obtained 
from tne infants to determine indices ot Na excretion: In the 
boys, UNa in mEqNa/kg/24 h; in all infants, mEqNa/gm creatinine, 
fractional excretion (FeNa> and plasma renin activity (PRA), 
Milk XNa decreased from 7.3 mEq/1 !_ .8 at 3-8 wk postpartum to 
5.4 + .3, s.e. at 8-20 wk then was constant to 32 wk. The de
crease in XNa was highly significant by t-test (p<.005). From 
3 to 20 wk ot age in exclusively breast-fed infants, UNa de
creased from 0.95 + 0.19, to 0.28 + 0.04 p<0.01, Na/gm creati
nine from 97 .!_ 15 to 43 .!_ 10, p<.Ol and FeNa from .23 .!_ .05 
percent to .15 + .05, p<0.05. PRA increased over this period 
from 17.0 + 4.2-ng/ml/h to 39.4 + 11.0, p<0.01. Data for in
fants by nonparametric statistical methods. The 
decrease in XNa plus previous estimates of milk volume suggest 
decreased total Na delivery to the infant. Decreasing indices 
ot Na excretion plus increasing PRA from 3-20 wk suggest a re
sponse to decreasing availability of Na to the infant. Between 
20 and 32 wk PRA decreased or remained constant. When PRA was 
0-15 ng/ml/h, FeNa was .34 .!_ .14 in the younger infants (3-8 wk) 
and 0.11 + .07 in the older subjects p<0.05. This suggested de
creased efficiency ot sodium conservation in younger infants. 
Supported by USDA #58-7B30-9-60 Children's Nutrition Res. Ctr. 
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TRANSEPITHELIAL TRANSPORT OF MACROMOLECULES IS IN
CREASED ACROSS INTESTINAL PEYER'S PATCHES. David J. 
Keljo and J. Richard Hamilton, University of Toronto, 

Department of Pediatrics, Research Institute, Hospital for Sick 
Children, Toronto, Ontario, Canada. 

We measured horseradish peroxidase (HRP) (MW 40,000) transport 
rates across stripped piglet jejunum in vitro in Ussing chambers, 
comparing segments containing Peyer's patches (n=l7) with seg
ments containing no patch tissue (n=2S). The appearance of HRP 
in the serosal chamber was determined enzymatically at intervals 
for 80 minutes after the addition of HRP to the mucosa! compart
ment (final cone. 20 mg/ml). In patch and control (no patch) 
segments, HRP appeared in the serosal chamber after a lag of 30 
min. and steady state conditions were observed from 40 to 80 min2 Transport rates across segments with patches, 22.4:4.4 ng/min/cm + . 
(M-SE), weri increased 3-fold (p<0.002S) compared with control 
tissue (7.S-2.9). In both preparations, release of endogenous 
peroxidase activity was negligible and light microscopy showed 
the tissue well preserved at 90 minutes. HRP transport rates did 
not saturate with increasing concentrations of HRP in either 
preparation. lmM NaF consistently inhibited transport across 
patch tissue (48:6%, n=S, p<0.002S) but produced inconsistent 
results with control tissue. Reduction of temperature from 37° 
to !S

0 c resulted in 7S-9S% inhibition of transport in both tis
sues. We conclude that macromolecular uptake is increased across 
jejuna! mucosa containing Peyer's patches; this phenomenon does 
not involve specific receptors and depends Oil metabolism. Our 
findings support the concept that Peyer's patches perform an 
antigen sampling function in the gut. 

536 INCREASED PROTEIN TURNOVER IN CHILDREN WITH CANCER. 
Craig L. Kien and Bruce M. Camitta (Spon. by Jerome 
v. Murphy), The Medical College of Wisconsin, 

Milwaukee Children's Hospital, Department of Pediatrics and 
Biochemistry, Milwaukee, Wisconsin. 

We are studying whether accelerated rates of protein turnover 
in normal and/or cancer cells might result in elevated energy 
requirements in cancer patients and thus promote cachexia. Using 
a single dose, [!SN ]-glycine technique (Am J Physiol 
23S:El65, 1978), we assessed lSN enrichment of urine ammonia 
and calculated rates of whole body protein synthesis (S) and 
breakdown (B) in children who are healthy (H) (N=6) (S-17 yr) or 
had newly diagnosed leukemia or lymphoma (L) (N=B) (4-lS yr). 
The cancer patients showed significant Sl-112% elevations in 
rates of S (p < 0.02S) and B (p < 0.01); however, the patients 
were not in a hyperalimentary state and actually had a lower 
protein intake (p < 0.005) than controls (Table) (two sample t 
test). The rates of S (p < O.OS) and B (p=O.Ol) were also 
significantly higher in the L group using the Wilcoxon test. 

TABLE (Mean S.D.) 
Group Protein Energy Protein Turnover 

Intake Intake g prot/kg/d 
(g/kg/d) (kcal/kg/d) s B 

H 2.6 0.9 62 14 3.S 0.9 2.S ± 1.1 
L l. 3 ± o.s S2 ± 19 S.3 l. s S.3 l. 9 

Thus, some cancer patients may require high energy intake to 
maintain both high rates of protein synthesis and normal body 
composition. 

THE EFFECT OF KETONE BODIES AND FATTY ACID ON DEVELOP
ING INTESTINAL GLUCOSE METABOLISM. Robert E. Kimura, 
Gunilla Thulin, Joseph B. Warshaw. Yale Univ. Sch. 

of Medicine, Dept. of Pediatrics, New Haven, CT. 
Serum concentrations of ketone bodies in suckling rat pups are 

six fold greater than in the adult. Serum fatty acids are two 
fold greater. Pyruvate dehydrogenase in adult rat intestine is 
inhibited by fatty acids and 3-a hydroxybutyrate (aHB). To de
tennine if this increase in ketone bodies and fatty acids may 
influence neonatal intestinal glucose metabolism, we measured the 
effect of aHB and palmitate on glucose and pyruvate oxidation by 
suckling and adult rat intestinal slices. Glucose oxidation to 
C02 by developing rat intestine increased from suckling rates of 
0.69 to 1.26 n mole/mg/hr in the adult. In the presence of aHB 
(2 mM), glucose oxidation by adult intestine decreased by 50%. 
However, aHB did not inhibit glucose oxidation in suckling rat 
intestine. Palmitate (l mM) inhibited glucose oxidation by 
approximately 25% in both suckling and adult intestine. Pyruvate 
decarboxylation to C02 by developing intestine increased from 
2.1 n mole/mg/hr in suckling rats to 2.88 in the adult. aHB 
inhibited pyruvate decarboxylation by 30% in adult intestine and 
only by 10% in suckling intestine. Exogenous aHB does not in
hibit glucose or pyruvate oxidation in the suckling rat intestine 
but does inhibit oxidation in the adult intestine. Glucose 
oxidation in suckling rat intestine therefore appears to be 
inhibited by endogenous ketones. Exogenous palmitic acid in
hibits glucose oxidation in both suckling and adult intestine. 
these data suggest that ketones are important for regulation 
of intestinal metabolism during development. 

A NCH METHOD FOR DETERMINING LEAN BODY MASS IN INr'ANTS. • 538 W •. :. Klish, W . .1. Cochran, G.B. Forbes, A. Gordon. Dept 
of Pediatrics, Univ. of Rochester, Rochester, N.Y. 

The determination of lean body mass in infants is difficult 
and unreliable. We describe an innovative, safe and rapid (1 sec) 

for the dcterminotion of lean mass which cdn ap
plied to infants. This machine, called an EMME(EMME Corp.Phoenix, 
AZ), operates on the principal that a biological specimen in an 
electromagnetic field perturbs the field proportional to its con
ductivity which is dependent upon the amount of electrolyte pre
sent. It operates at 10 megahertz and delivers lmW/cm2 for l sec. 
about 1000 times below the permissable standards set by OSHA. 
Phantoms containing Na, K, Ca, Mg and P04 in concentrations simu
lating lean body mass and in volumes of 2-6 liters were measured. 
Varying amounts of corn oil (S-40% by vol.) were added and the 
measurements repeated. I-3 kg samples of ground beef (10-IS% fat) 
were measured and the fat content chemically determined. The EMME 
reading increased in an exponential fashion with increases in the 
total "lean" volume. The regression line for the phantoms was: Ln 
EMME reading =. 78+.41 x "lean" vol. (L). r=.99. The addition of oil 
to the phantoms showed the ability of the instrument to discrimi
nate the "lean" volume from fat. The regression line for the 
ground beef was: Ln EMME reading =.44+1.S x lean wt in kg. r=0.96. 
Live rabbits are currently being investigated. The initial studies 
reveal: Ln EMME reading =2.B+.42 x lean wt. in kg (chcm1c.,l aosny); 
r=.96. The EMME instrument appears to hold promise as a rapid non
invasive means of determiniI1g lean body mass which can be applied 
to infants. 

Supported by NIH Grant #1 ROl HD13690-0l 

TH£ ROLE OF PICOLINIC ACID (PA) IN ZINC ABSORPTION. 
Ingeborg Krieger, Wayne State University, Department 
of Pediatrics, Detroit 

Picolinic acid (PA) is a chelating agent that was recently 
shown to decrease the zinc requirements of patients with acroder-. 
matitis enteropathica to 1/3 of minimum therapeutic dose. PA 
alone was ineffective. The role of PA in zinc absorption was 
therefore studied in groups of rats, 6 each. r,roup A received a 
tryptophan (tryp) deficient diet that contained half normal diet
ary zinc requirements, 6ppm, while pairfed controls received the 
same diet with normal tryp and 12 ppm zinc. Group A lost weight, 
developed CNS symptoms (6/6), alopecia (6/6) and diarrhea (2/6). 
Plasma zinc was 2S - 48 pg/dl; controls 91 - llB)lg/dl. r.roups 
B and C received a tryp and B

3 
deficient diet and either 6 ppm 

(B) or 9 ppm (C) dietary zinc. Pairfed controls were supplemen
ted with PA, 0.2µg/ml in drinking water. Plasma zinc was lS -
S9 ,ug/dl in group B and 38 - 88 ,ug/dl in group C. PA supplemen
ted controls had significantly higher values (S3 - 77 and 63 -
98,ug/dl, respectively) but only a slightly lower incidence of 
clinical symptoms. In a fourth experiment, tryp and s

3 
deficient 

rats on normal dietary zinc (12 ppm) developed the same symptoms 
but had normal plasma zinc values. Pairfed controls received 
either PA or zinc supplements (24 ppm, total). Plasma zinc was 
normal in all three groups and there was no difference in bone 
zinc concentration. The data are consistent with the presence of 
two separate absorption mechanisms, one for low and one for high 
dietary zinc. PA did not raise body zinc uptake when dietary 
zinc was normal or increased, but did prevent hypozincemia in 
rats on a zinc deficient diet. 

PORTAL VEIN MEASUREMENTS BY ULTRASONOGRAPHY ;N 
WITH CYSTIC FIBROSIS (CF). Sheila Kumari, 

Jack D. Gorvoy, Peter Ross, Gail Phi 11 i ps, (sponsored 
by Philip Lanzkowsky). Sch. of Med., Health Sciences Ctr., SUNY 
at Stony Brook, Long Island Jewish-Hillside Medical Center, Dept. 
of Pediatrics, New Hyde Park, N.Y. 

With prolonged survival of CF patients, hepatic involvement 
has become an important complication. Conventional liver tests 
may not be helpful since portal hypertension may occur with 
little changes in liver function studies. Abdominal ultrason
ography was performed on a group of 14 patients selected at 
random from our adult CF population numbering 35. The age span 
was 20-44 years. The real-time sector scanner was used, 
delineating longitudinal, transverse and oblique planes. Mea
surements of portal vein were obtained just proximal to the 
fonnation of the PV by the junction of the splenic and superior 
mesenteric veins. Of 108 non-CF patients without clinical or 
laboratory evidence to support cirrhosis, the PV diameters 
ranged between 8.5rrm + 2.7 SD under 20 years and 10rrun+2.S SD for 
those over 20 years of age. Of the 14 CF patients, 9-had 
diameters between 15 and 20mn. Those with PV diameters greater 
than 12rrrn had elevated serum alkaline phosphatase. Of those 
with the widest PVs 3 had splenomegaly and thrombocytopenia. 
The data suggests that PV diameter measurements by the real-time 
scanning may be a valuable diagnostic test for recognizing 
portal hypertension. 
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DIETARY CARBOHYDRATE AS A DETERMINANT OF DISACCHARI-541 DASE SYNTHESIS IN RAT INTESTINE. Linda K. Kwong, 
Kenneth K. Tsuboi, Otokar Koldovsky, Kazuhiko Yamada, 

and Philip Sunshine. Dept. of Peds., Stanford Univ. Sch. of Med., 
Stanford, CA, and Univ. of Arizona, Tucson, AZ. 

Rats maintained on a synthetic low starch diet (5 cal%) when 
placed on a high starch diet (70 cal%) show rapid increase in 
activity levels of the intestinal disaccharidases, sucrase
isomaltase, maltase and lactase as a group (Yamada et al, Biochim 
Biophys Acta 676:108, 1981). Examination of mechanism's leading 
to these activity increased revealed synthesis rates of the 
glucosidases S/I and maltase to be increased 10-11 times as an 
accompanying event. On the other hand, similar changes in syn
thesis of lactase were not evident. Relative disaccharidase syn
thesis rates were determined by comparinp, incorporation rates of 
[3H]-leucine, following isolation of each in high radiochemical 
purity by selective immunoprecipitation technique. These studies 
demonstrate dietary carbohydrate to be a determinant of a-gluco
sidase synthesis. Since S/I and maltase contain about 30% and 
20% structural carbohydrate, respectively, (Tsuboi et al, J Memb 
Biol 50:101, 1979) it is proposed that their synthesis rates may 
be limited by the amount of carbohydrate ingested. Failure to 
demonstrate chanees in lactase synthesis rates under comparable 
dietary carbohydrate changes may reflect its lesser (9%) struc
tural carbohydrate contents (Tsuboi et al, 
554:234, 1979). Mechanisms effecting lactase activity changes 
under variable dietary carbohydrate regimens remain to be 
assessed further. 

NECROTIZING ENTEROCOLITIS (NEC) IN THE FIRST 24 

542 HOURS OF LIFE. R.A. Lazarte, E.H. Thilo, and J.A. 
Hernandez. Department of Perinatology, The 
Children's Hospital, Denver, Colorado. 

NEC usually occurs in preterm infants, particularly in those 
who weigh or less. The mean postnatal age at onset of 
clinical has been reported between 5-10 days. 

From January 1976 to December 1980, there were 79 infants ad
mitted to our Neonatal ICU with the diagnosis of NEC. In 13 of 
these infants the onset of the disease occurred within the first 
24 hours of life. These infants were found to have a clinical 
profile which differed from infants with later onset of disease: 

Clinical Features <24 hrs hrs P Value 
Number of Infants - 13 66 
Birth Wt {gms) 1519±58n 
Gestation (wks) 37.9±2.5 29.3±9.0 
Apgar 1 min 6.1±2.3 4.6±2.5 

5 min 8.2±1.1 6.8±1.8 
Age feeds begun (hrs) 7.0±3.9 72.3±42.7 
Interval between feeds 

. nrn 
. 001 
.fl57 
.014 
.nm 

& onset of NEC (hrs) 11.8±4.6 152.0±171.3 .001 
In summary, infants with onset of NEC in the first 24 hours of 

1 ife were larger, more mature and less asphyxiated than infants 
with later onset of disease. They were fed more vigorously at 
an earlier age, and the latency period between onset of feedings 
and onset of NEC was significantly shorter. We speculate that, 
in these infants, the feedings were more directly involved in 
the pathogenesis of NEC. 

PRECOCIOUS OR DELAYED DEVELOPMENT nF RAT SMALL INTF.S-543 TINE; DIETARY AND HORMONAL MEDIATION. Ping-C Lee, and 
Emanuel Lebenthal. Gastroenterology and Nutrition 

Division. Child-ren's Hospital and SUNY at Buffalo, Buffalo, N.Y. 
Small intestines of rats change rapidly at weaning, a period 

when characteristic changes in diet occurs. To evaluate the in
teractions of diet, genetic and hormones in induc
ing these changes, small intestinal development was followed in 
rats from 17 to 28 days of age. Pups weaned at 17 days or nursed 
until 25 days were compared to control weaned rats of the same 
age. Pups weaned at 17 days showed an immediate increase in in
testinal length but no change in segmental mucosa! weight, DNA 
and protein contents. They showed an immediate decrease in lac
tase and a precocious increase in sucrase and maltase between 
days 19 to 22. At 19 days, early weaned pups had serum cortico
steroid levels about 3x that of control or prolonged nursed pups. 
Pups nursed to 25 days had smaller body weight, shorter intesti
nal length, lighter mucosa, and lower mucosal protein content. 
They also showed a delayed increase in sucrase and maltase and a 
sustained higher level of lactase at day 25. Enterokinase and 
leucine aminopeptidase showed little changes. Significant in
creases in mucosa! mass, DNA and protein content were seen in all 
animals at day 25 when compared to 17 day old pups. These results 
suggest an inherent biological program as a basic control of in
testinal ontogeny with diet as a modifier acting directly or in 
concert with hormonal 

Supported in part by NIH #12586 and NSF grant PCM-8021817. 

SHORT-CHAIN BILE ACIDS IN MECONIUM. Roger Lester, 544 Jan S. Pyrek, Roman Sterzycki, and Eugene W. Adcock. 
The University of Texas Medical School at Houston, 

Depts. of Internal Medicine and Pediatrics, Houston, Texas. 
We have previously shown that acidic steroids with fewer carbon 

atoms than are found in conventional bile acids (24 carbons) exist 
in meconium. Thus, etianic acids (20 carbons) and bis-nor cholan
oic acids (22 carbons) are demonstrable. We now show that large 
quantities of 21 carbon acidic steroids exist in normal human 
meconium. Methods: Extracts (containing sodium borohydride) from 
normal full-term infants were subjected to solvolysis and mild 
alkaline hydrolysis. An acidic fraction was obtained, and was 
separated into hydroxylated components by adsorption chromato
graphy of the methyl esters. The preparative technics employed 
have been standardized and extensively tested to rule out arte
fact formation. Results: Two dihydroxylated C2 1 acidic steroids 
were obtained and characterized by MS, and by protrn and carbon 
NMR spectroscopy. The major component was shown to be 3a, 
dihydroxy-Sa-pregnan-21-oic acid, while the SB-isomer was a 
second component. Additional minor components were identified. 
The concentrations of the major component were comparable to those 
of chenodeoxycholic and cholic acid in meconium. Conclusions: 
(1) This is the first demonstration of C21 acidic steroids in 
meconium; (2) In vi•.·w of the quantity in meconium, it will be 
essential to study their effect on hepatic function; (3) Their 
origin is unknown, but it is probable that C2 1 acidic steroids 
are hormone degradation products. 

PREDUODENAL FAT DIGESTION IN THE NEWBORN: 
545 QUANTITATIVE CONTRIBUTION OF LINGUAL AND 

GASTRIC LIPASE THROUGHOUT POSTNATAL DEVELOP-
MENT. Teresa H. Liao, Paul Hamosh and Margit Hamosh. '(Span. 
by J. W. Scanlon) . Georgetown University Medical Center, 
Washington, D. C . 

Preduodenal fat digestion is an important compensatory mechan
ism in newborns because of immature pancreatic (lipase) and 
hepatic (bile acid synthesis) function. Hydrolysis of fat in the 
stomach is catalyzed by enzymes of lingual (LL) and possibly gastric 
(GL) origin. The developmental pattern and quantitative contribu
tion of these two enzymes to intragastric fat digestion was studied 
by measuring lipase activity in lingual glands and gastric mucosa 
of rats from birth until after weaning . 
AGE (days) 2 7 11 17 30 
LL* 140 202 241 257 125 
GL* 2.8 5.6 6.1 12.0 2.0 
*Hydrolysis of tri 3H-olein at pH5.4, >1mol FFA produced per h per 
100 g body weight. 
LL and GL activity was optimal at pH 5.4 and was 2.5-5.0 fold higher 
on medium (tri 14c-octanoin) than long chain triglyceride. Low acti
vity of GL (1-4% of LL level) and characteristics similar to LL, suggest 
that GL represents LL adsorbed onto gastric mucosa. High activity 
immediately after birth, suggests that LL is a major digestive enzyme 
in the newborn. (Support, NIH Grants HD 10823 and AM 26641.) 

COIJJNIC METABOLISM OF MAIJ\BSORBED CARBOHYDRATE (CHO) 546 IN INFAfITS WITH DIARRHEA. Garlos H. Lifschitz, Charles 
S. Irving, Kim Evans, and Buford L. Nichols. USDA/ARS, 

Children• s Mutri Uon Hesearch Cent:C'r, DepartJrent of Pediatrics, 
Baylor College of Medicine, Houston. 

Fenrentation and nutritional scavenging of malabsorbed OfO 
reaching the =lon was studied semi"-"'ekly by rreasuring peak breath 
H2 (PBH) production between feedings in 32 H2-proclucing, hospital
ized infants (<3 => re=vering fran diarrhea. PBH (alveolar pµn) 
was calculated using the rrethof of Niu et al. (J. Lab. Clin. Med. 
94:755, 1979) fran breath H2 and co2 levels obtained by a:: analy·· 
sis of end expiratory gas =llected with a m:xlified oxygen 
therapy mask. Patients who required less than 1 wk hospitalization 
had lCMer PBH on admission than those who required longer stays 
(PBH:21±18, n=l2 vs 244±183, n=9, P<.01). Patients hospitalized 
for less than 1 wk had lCMer PBH at discharge (44±25, n=9, P<.012) 
than on admission. PBH decreased when glu=se was substituted for 
glu=se polymer in formulas (34±33 vs 150±82, n=7, P<.01). PBH de
creased when milk drip was used in place of bolus feeding (219±185 
vs 13±23, n=6, P<.025). Glucose-positive and acidic stools ""'re 
en=untered occasionally and were associated with decreased PBH. 
Changes in PBH levels and stool pH and glu=se following changes 
in patient management and/or intestinal handling of CHO =uld be 
interpreted as the balance between proxirral intestinal absorption 
ar.d distal colonic fermentation. Malabsorbed CHO reaching a ccnpe
tent colon is utilized via microbial =nversion as denonstrated by 
high PBH levels in the absence of glucose-positive and acidic 
stools. The presence of the latter two signifies =Ionic failure. 
_(Supported by USDA/ARS). 
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PERINATAL CHANGES IN ACTIVITY OF ACID GLYCOSIDASES IN :5"'7 RAT COLON. B. Litin and 0. Koldovsky. Departments of 
Pediatrics and Physiology, University of Arizona 

College of Medicine, Tucson, Arizona. 
Although a considerable amount of information is available 

about lysosomal enzymes in various mammalian organs, very little 
is known about lysosomal enzymes of the colon. We have therefore 
studied changes in lysosomal enzymes, B-N-acetyl-D-glucosamini
dase (HEX), B-D-galactosidase (G), (F) and e-D
glucuronidase (GL) in proximal and distal portions of the large 
intestine of fetal, newborn, suckling, weanling and adult rats. 
All these enzymes exhibit substantial changes in activity peri
natally. The activity in the proximal colon peaks around the mid
dle of the first week. In the distal colon either no substantial 
change (G,GL) or a transient peak around day 14 (F) or a steady 
increase from day -1 until day 80 (HEX) is observed. These 
changes lead to a shift of the locus of maximal activity from 
proximal to distal colon. Whereas l to 8-day-old suckling rats 
exhibited higher enzyme specific activities in the proximal than 
in the distal colon, the activities were always higher in adult 
rats in the distal than in the proximal colon. The gradient of 
enzyme activity along the colon varied more in sucklings (2.3 to 
10 fold) than in adults (1.3 to 3.0 fold). 

Demonstration of substantial changes in activity of these en
zymes known to be involved in the turnover of carbohydratQ-COn
taining macromolecules both during development and along the 
length of the large intestine, clearly stresses the need for fur
ther studies of metabolism of glycoproteins and glycolipids in 
this organ during development.(Support: Cystic Fibrosis Found.). 

LACTOSE ASSIMILATION BY FULL-TERM INFANTS. William C. e 548 MacLean, Jr., Dale A. Schoeller, William Wong & Peter 
D. 1'1ein, Johns Hopkins Univ., Dept. of Pediatrics, 

Balti1TK>re; U. of Chicago, Dept. of Med., and Baylor College of 
Med., Children 1 s Nutrition Res. Center, USDA/ARS, Houston. 

Lactose assimilation was studied in 19 full-term infants (uge: 
4.6±0.5 d, wt: 3.37±0.45 kg) after 30 mg/kg 13c-l-lactose was 
added to the 8 am formula feeding (intake: 97±14 Kcal/kg/d, 14±3 
Kcal/kg/feed). Breath was collected a.c. and 0.5, 1, 1.5, 2, 3, 
4, etc. hrs to 8 hrs p.c. 13c was recovered as early as 0.5 hr 
in 17 of 19. Peak respiratory excretion occurred at 2-4 hr. The 
8 hr cumulative % dose (assuming C02 production rate of 9 mM/kg/ 
hr) was 33±3\. The \ dose/hr at each time and the 8 hr cumulative 
\ dose recovery did not differ between 11 infants with peak breath 
H2 <20 and 8 infants with peak 112 >20 ppm (range 25-158). Breath 
tests with 13c-l-glucosc in a subset of 9 infants showed signifi
cantly greater % dose excretion at o. 5 hr, greater 8 hr cumulative 
\ dose recovery than with lactose. Fecal excretion of 13c after 
13c-lactose was >1% of dose (range 1.4-6.8%) in 10 of 17, and··.'.% 
in 8 of 17 infants with complete collections. All fecal 13c was 
dialy:!able, suggesting little or no incorporation into bacteria or 
macrorrolecules, as previously documented in adults. Fecal 13c 
excretion was unrelated to 112 production status. Both breath and 
stool data suggest that less lactose reaches the colon in term 
than in premature infants. Colonic salvage is variable in term 
infants at the ages studied and appears to be less quantitativ,.ly 
important than is suspected in premature infants. 
Supported by NIH HD 10111, AM 28129 and USDA/A RS. 

BEHAVIORAL MANAGEMENT OF ANOREXIA IN SEVERE BURN 5"9 TRAUMA PAT! ENTS. Lana M. Mahon, Norma (Winn) ljeufe l d, 
Mani M. Mani, Edward R. Christophersen. University of 

Kansas College of Health Sciences and Hospital. Departments of 
Dietetics and Nutrition, Surgery, and Pediatrics. Kansas City, KS 

Four patients with severe burns (average 48% TBS) requiring 
from at least one to five surgical eschar debridement and auto
grafting procedures, and who failed to ingest at least 80% of 
their prescribed protein and/or kilocalories were studied using a 
multiple baseline (time series) analysis. After a varying number 
of baseline days, Informational Feedback was introduced consist
ing of (a) daily reminder of their prescribed levels of protein 
and kilocalories, (b) the protein and kilocalorie count of every 
item available, and (c) their actual intake of protein and kilo
calories. Bar graphs on the wall next to the bed of the 
showed the prescribed levels of daily protein and kilocalories 
and the actual daily intakes of these nutrients. Menus listed 
protein and caloric values for each food available as well as 
the minimum number of protein and calorie values needed for each 
meal to assure the prescribed levels of protein and ki localories 
for the day. Daily kilocalorie intake improved from 5104 per 
day to 6143 per day (a 20% improvement), with the intake of pre
scribed levels improved from 0% of baseli.ne days to 35% of treat
ment days. The informational feedback techniques described 
herein suggest an effective and practical method for improving 
the eating behavior of burn patients. 

CYSTEINE SUPPLEMENTATION DURING TOTAL PARENTERAL 55() NUTRITION (TPN). Michael H. Malloy, David K. Rassin 
and C. Joan Richardson. University of Texas Medical 

Branch, Department of Pediatrics, Galveston, Texas. 
In order to investigate further whether or not cyst(e)ine 

(sulfhydryl and dissulfide form) is an essential amino acid 
during infancy, plasma and urine amino acids were measured in two 
groups of low-birth weight infants (mean birth wei!(ht = 1497 gm). 
Five infants received cysteine-supplemented (S) TPN (72 mg/kg/day 
cysteine-HCl) and 5 infants received unsupplcmented (US) TPN. 
For both groups the non-protein calorie intake was 63 cal/kg/day 
and the mean nitrogen intake was 0.243 g/kg/day. 

Plasma methionine, cystathionine, and taurine were not signi
ficantly different between the 2 groups after 5.5 days of TPN. 
Plasma free cyst(e)ine, measured by a new colorimetric method, 
was significantly increased in the S group (11.3 + 3.4 um/dl) 
compared with the US group (4. 3 + 1.1). Plasma f-;:ee l>-·cystine 
measured by an automatic amino analyzer was not significcint
ly different between the 2 groups. In the urine, 
excretion was significantly greater in the US group (5.3 2.9 
um/kg/day) than in the S group (0.058 + .13). Urine cyst(e)ine 
excretion in the s group (41.3 + 15) was significantly greater 
than in the US group (9.3 + 4).-

These data suggest the following: (1) cysteine supplementation 
during TPN increases plasma and urine cyst(e)ine cone, (2) cyst
ine supplementation promotes more efficient utilization of 
methionine during TPN in infancy, and (3) measurement of both the 
sulfhydryl and dissulfide for,s of cyst(e)ine is required to 
assess the effects of cysteine administration. 

ENDOGENOUS GASTRIC PROSTAGLANDIN E2 (PGE2) PRODUCTION 551 IN THE STRESSED NEONATE. Lucyndi a 1·1ari no, Thomas 
Halpin, Jeffrey Blumer (Spons. by William Speck), Case 

Western Reserve University School of Medicine, Department of Pe
diatrics, Rainbow Babies & Childrens Hospital, Cleveland, Ohio. 

PGE2 is cytoprotective to gastric mucosa, and endogenous produc
tion may play an important role in prevention of serious gastro
intestinal complications in neonates. Gastric secretions were ob
tained from 7 premature (P) and 8 full-term (FT) infants with 
pulmonary disease in the neonatal ICU. Gastric secretions from 16 
children (6mo-12yr) admitted for elective surgery served as con
trols (C). Infants were studied in the first 10 days of life. /Ill 
patients were NPO 24 hrs prior to collection. 
was determined by single-phase antibody radioimmunoassay and com
pared to [H+] and volume in timed colelctions. There was a corre
lation between PGE2 and gestational age (r=.35, p<.05). No corre
lation between PGE2, [H+] or chronologic age was found. Compari
son of PGE2 concentration among the groups is showri 

x PGEf (pg/ml) x [H+] mEg/l Comparison p __ _ 
P 2370 1320-4800) 15.2 P vs FT -.05 
FT 5660 (2040-14,400) 25.2 FT vs C • .001 
c 1440 (190-3360) 17.3 p vs c -.1 

Above data demonstrate that PGE2 production in P infants is less 
than FT infants similarly stressed. FT infants responded to stress 
with gastric PGE2 concentration greater than controls. PGE 2 pro
duction in P infants may represent deficiency in an importantcy
toprotective mechanism which could increase the risk of serious 
gastrointestinal complications to these severely ill infants. 

HEPATITIS B VIRUS (HBV) INFECTION HI MEMTALLY RE-552 TARTED INSTITUTIONALIZED CHILDREN AND THEIR FAMILIES. 
John McPhillips, Janna C. Collins and Ilya Spigland 

(Spon. by Michael I. Cohen) Albert Einstein College of Medicine, 
Department of Pediatrics, Bronx, N.Y. 

HBV infection is endemic among the institutionalized retarded, 
who usually have mild, anicteric hepatitis after non-parenteral 
exposure. We studied long term effects of HBV exposure and risk 
to caretaker contacts during brief home exposure. 

Six retarded patients, known HBSAg+ (m=4.6yrs) were institu
tionalized 4-12yrs (m=lO) by ages 11-23 (m=l6). All had abnormal 
tra nsami na ses; two had portal hypertension. Liver biopsies ( 5 
pts) showed chronic active hepatitis with cirrhosis(2) chronic 
persistent hepatitis(2) and ground glass, aldehyde fuchsin posi
tive cells(5). Viral was integrated into hepatocyte genome 
in 3/3. 

Caretakers shaved, bathed, and changed diapers for patients 
during home visits or foster home placement. 7/14 caretakers 
exposed 5-12 mos (m=6) developed antibody to HBSAg or 
Only 1/9 play contacts and 0/7 other casual contacts had 

of past or present HBV infection. 
Conclusions: (l) Retarded institutionalized llBSAg carriers can 

have progressive liver disease, with integration of HBV-DNA, and 
are at risk for future hepatocellular carcinoma. (2) 50% of care
takers had serologic evidence of silent HBV infection following 
brief non-parenteral exposures, whereas other contacts had a risk 
no greater than the general population. These data may help form 
guidelines for active immunization against HBV for communities 
providing non-institutional care for the retarded. 
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SUBCELLULAR METABOLIC PROPERTIES OF HUMAN PLACENTA AS 55:3 INDICATORS OF THE FETAL NUTRITIONAL STATUS. Jerzy W. 
Meduski, Paul Y.K. Wu, Jerzy D. Meduski, Franklin C. 

Miller, Tanaka. Univ.of 
... PedS:-,-Neurol. 

Fetal malnutrition is associated with deviations of structure 
or function of the placenta. In an attempt to aid in assessing 
the nutritional status of a neonate at birth, the subcellular 
metabolic properties of human placenta were studied. Two prepar
ations were used: mitochondria, obtained by classical techniques 
and a postmitochondrial supernatant containing microsomes and 
other cytosol components of placental parenchyma. Results: Human 
placental mitochondria obtained from full-term normally grown 
infants consume 02 at specific rates (11.00 to 20.00 nmoles 02/ 
min/mg mitochondrial protein). Measurements of state 3 and 4 
respiration rates led to respiratory control ratios from 1.00 to 
1.74. Adding some essential nutrients (e.g. thiamine pyrophos
phate) increased frequently the 02 consumption this sug
gests a state of unsaturation with respect to the nutrient test
ed. Postmitochondrial supernatants were used for multi-test eval
uation and demonstrated consistency of albumin, globulin, SGOT, 
lactic dehydrogenase, alkaline phosphatase, and creatinine con
tent. Because placental parenchyma was found to contain high con
centration of ascorbic acid (from 8.9 to 11.6 mg/100 g tissue) 
and this is associated with oxygen metabolism, the level of su
peroxide dismutase in the umbilical blood was assayed and found 
to be consistent from 9 to 24 units/g Hb). These studies indicate 
that the subcellular metabolic profile of the placenta may be 
used to characterise fetal nutritional status. 

CHOLE'.;JATIC HFECT OF THYPTOf'HAN AND IT'; MfTAHOLITES • 554 IN :;uCKLING RAT PUI'',: f{ussell J. MPrritt, Frank R. 
>_i_n__<.:!__t__I___.£ arid Doncil>y H. Hc?nturi :iron. by M. 
McAI I i<.:.f<!r Univer•,ity of Cl! i for·tid, 

Chi ldn:ns Ho.,pi fdl ()f LO':', LJept.ol rt .. :i,'tr ;v-,,LO':> Ar,•J•,lt:'.· 

in vi In) pc•rfu' ... i!Hl of r·dt I ivPr hdV8 demon'.;lrd
tPd ct1olt:S-t-r11 ic el f1·ct<_, of and nu .icilh cHld whole <1nimal cx
pcr·iments hdvP shown c!lf0cts of liqht-cxpo<>0.d irypto-
rih<m. i TPN-<1•,-:-,vc i <.J ted cho I t <JS is is n common prob I cm in 
:,i(k ncondt(?',, we! studind the efftKt of amino acid injection in 

inq '1pr<1que-Oc1wley rdf •. On0 ddy old anirndlS received 
d<Ji ly IP irijc!cl ion<, of 4 mM/kq of d :,inqlr! dmino tic id for· ·1 Jdys. 
fhPy :,acr·i f iuJd ori ddy 8 <Jnd ',er·um dnaly1.ed tor cholyulycine 
(CC) by Of lhe dminu dCid:, presnnt in TPN sol-
ut iow,, only 1ryplophan siyni ficantly elevated serum CG. Tryp-
1oph.-rn expo'.,Pd to '..>uni iqht for 12 cuusc?d cll:Vdf ions 
(one t<Ji led p <.OJ). Metdbol ic products of tryplophan 
were evulu<J1cd u:,inq sdm(: pr()(:<!dures. (0.8mM/kq), 
quinolini( (0.B mM/kq), kynurenic ncid ('1 mM/kg), 5-0H-un
lllrani lic. cJcid (0.B mM/kq), <HHl kynur0nine (I.) mM/k9) 

did not C'lev.ii<' Cf;. lhP fol lowinq <.Hwnts elovdted CG to 
<·,di in<! umtrol (r1 Ill, CG S.J O.J ltf..'./L): 

[Jo•,u (mM/kq) N ',erum (pM/L) 

11 yp t opti;ir1 
lxpo<,(!d tr yp toph<1r1 
Ari I Ii r rHl i I i L dC i d 

4. 0 G 14. 4 ':. I. I 
•1.0 I? 71.'J I B.(, 
0.8 9 B.O 0.9 

d erif", 
1w1s. ho[()iat ·c.; Id 

<Jncl 1Ts rnd,1tiol1toc, dCC' rnY1,J y 
in af pup:.,. 

p 
<.00) 
<.0005 
< .000'; 

RrLATIOIJSHIP OF PROTI IN INTAKE TO STATUS 555 DURING mTOVlRY r-ROM INTRACTAlJL[ DIARRHEA or INrANCY 
Russel I J. Merritt, Daniel W. Thomas, Praful H. Shah, 

Shirley L. Hack, •. rnd Frc)nk H. Sinatrd hy Robert M. 
McAI I ister, University of Southern Cali forniil, Chi Jdrens Hospital 
of Los Anqeles, Dept of Pediatrics, Los Anqeles, C<ll i tornia 

Standard pediatric totul p<lrenterill n·;trition <TPN) solutions 
contain 8-10% urnino uci<J calories CAACl. We compared the efficucy 
of il TPN solution containing 16% AAC as Aminosyn with one contain
ing Bl AAC in a randomized study of 10 infunts with intractable 
diarrhea syndrome (JDS) uqed + 1 months (meun + Infants 
received 2 wks of TPN fol lowed by 2-3 wks of transit ion to orul 
feedings at the sume I AAC. Initial weight for height was <5th%-
i lo for· 9/10 and serum ulbumin <3.5gm/dl in 8/10. rr'enw intake 
was 124 cal/k'.J .;n TPN and 109 during transition. ld<>nts on 16% 
AAC achieved batter Nitrogen IN) bulunce (Nin-Nurinel during fPN 
(399 :!:. 10 vs. 2(JS :!:. 12 mq N/kg/day, p <.005), earlier increase in 
serum albumin (p=.05), hiqher values tor serum (p < 

.05). Weight <Jain durinq TPN was equivalent (JO.l vs. 11.Cg/kg ). 
16% AAC was ds,,oci<'ltod with higher peak concentrdtions of BUN ( 17 

:!:. I vs. 7 :!:. I rng/dl, p <.0005 ).ind al kill inc phosphatase ( 344 :!:. 32 
vs. 221 :!:. 9 JU/di, p Two infants receiving 16%AAC demon
strated moderate cholcs1usis with peak serum concentrations of 
cholylglycino of 99 and 81 µM/L dnd bilirubin of 1.6 and 2.4 mg/ 
d I. Ttie frequency of abnorma I p I asma um i no uc id conccnt ration·: 
was equivalent in the 2 groups. Conclusion: 16% AAC in IDS im
proves N balance, but is associated with mi Id ur·eu rctf:n1ion and 
increased risk of choles1·atic I iver 

CREATININE EXCRETION BY CRITICALLY ILL CHILDREN 556 John J. Mickel I, (Span. by H. Maurer) Medical College 
of Virginia, Department of Pediatrics, Richmond, Va. 

Urinary creatinine (UCR) excretion as an index of muscle 
cataholism was assayed in 37 children (2m to 15y, median 5y) 
durinq an ICU course of I to JO days. A total of 122 daily urine 
collections was analyzed utilizing a Mallinckrodt Serometer 
photometer and premeasured blood chemistry reagent cuvettes. 
Hean daily UCR excretion was 10.3 ± 6.6 mg/kg. There was no 
significant inverse relationship between daily UCR excretion and 
simultaneous serum creatinine values (r = -0.16). 

The mean daily creatinine height index (CHI) (measured UCR 
excretion I UCR excretion predicted from height) was 0.53 ± 0.33 
(79% below o.8). Daily CHI values averaged for each child were 
significantly higher in the surgical subgroup (mean o.82 ± 0.31, 
N=l4) when compared to the medical subgroup (mean 0.50 ± 0.27, 
N=23) (p = 0.002). 

The influence of protein calorie malnutrition on UCR excretion 
was estimated through determination of the weight for height 
index (WHI) (actual weight I 50th percentile weight for height). 
The mean WHI was 0.99 ± 0.21 (13.5% below O.B). There was no 
significant correlation between CHI and WHI in this study popu
lation (r = 0.417). Nor was there any significant difference in 
WHI between medical (mean 0.9B ± 0.23) and surgical (mean 0.99 ± 
0.17) subgroups. 

This study shows that I) CHI does not accurately reflect the 
protein calorie nutritional status of critically ill children, 
and that 2) surgical injury may be associated with greater muscle 
catabol ism than that encountered with most medical i I lnesses. 

CORRECTION OF ESSENTIAL FATTY ACID DEFICIENCY IN 557 CYSTIC FIBROSIS(CF). Elaine H. Philip M • 
Farrell, Sara W. Parrell, and Richard J. Lemen, Univ. 

of Wisconsin, Department of Pediatrics, Madison, WI. 
The significance and possible effects of previously described 

fatty acid abnormalities in CF are controversial, particularly the 
decrease in linoleate(l8:2), an essential fatty acid. The 18:2 
deficit, however, provides evidence of biochemical malnutrition 
which is commonly found in CF patients with steatorrhea and may 
contribute to growth retardation and membrane dysfunction. There
fore, we evaluated plasma and erythrocyte fatty acid composition, 
identified 43 CF patients with low 18:2 (67% of those surveyed), 
and l1ave carried out a dietary supplementation protocol. The 
pathologic triene characteristic of essential fatty acid def i
cicncy (S ,8, 11-eicosatrienoic acid) was found in 43 patients, and 
one had a triene/tetraene ratio above 0.4. Fifteen patients, 
aged 10 to 24 years, agreed to take Microlipid (a safflower oil 
emulsion containing 72% linoleate) for one year, and nine have 
completed a 6 month trial thus far. As shown below, % 18:2(mean 
.•. SD) increased in plasma (p< .01) and erythrocytes (p< .002). 

Time 
Pre-treatment 
Six months 

Plasma 
23.o-2:°24 
28.4 ;. 5.58 

Erythrocyte 18:2 
10.3 1.32 
12. 5 ! 1. 80 

In all compliant patients. the pathologic triene disappeared. 
Biochemical correction is therefore possible by dietary supple
menls. Clinical and further biochemical parameters such as 
prostaglandin levels are being followed to assess the impact of 
18:2 deficiency. !Supported the CF Foundation and Organon.) 

THE CONCENTRA T!ON AND DAILY OUTPUT OF TRACE 558 ELEMENTS, VITAMINS AND CARNITINE IN BREAST MILK 
FROM MOTHERS OF PREMATURE INFANTS FOR 7 POST 

NATAL WEEKS. Roberto Moran, Peggy Borum, Ross Vaughn, Sandra 
Bennett, and Harry Greene. Departments of Pediatrics, Vanderbilt Univer
sity, Nashville, TN; UNC, Chapel Hill, NC. 

Thirteen upper middle class mothers who delivered at or before 32 weeks 
gestation, pooled all expressed breast milk for 24 hours and had an aliquot 
analyzed. Samples were obtained weekly for 7 weeks. Representative 
measurements were: 
wks post delivery 3 7 
Zn (µg/dl) 507 + 55 292 + 34* 157 + 20• • 
Cu (µg/dl) 58 + 4 38 + 2* 2f + 4 
Vit A (µg/dl) 20 + 5 14-.. 4 18 + 3 
Vit E (µg/dl) 1253-.. 23 531 +40* 483 + 34 
VitC(mg/dl) 7.8+-1.5 8.7+1.l 8.l+-1.9 
Carnitine (nmol/ml) 88-+_,5....,,_,,..,,......,,...,,.,7,,_l + 13 49-+ 6 

means:!: S.E. *p<0.05 for wk I vs wk 3; **p<0.05 for wk 3 vs wk 7 --

There were no significant differences in concentrations of nutrients 
between mothers :: 30 wks vs 32 weeks gestation except for Zn at !st and 
2nd week (lower in s_ 30 wks gestation). Daily output of all nutrients did 
not change significantly with duration of lactation and it was not influ
enced by length of gestation. Our data illustrate 4 unreported findings: (I) 
daily output of Zn, Cu, Vits. A, E, C and Carnitine is constant during 7 wks 
lactation, (2) concentration of Zn, Cu, Vit E and Carnitine decreases during 
lactation, {3) Zn content is lower in the first 2 wks of lactation in mothers 
.::_30 wks, (4) individual variation in concentration is enough to suggest that 

some infants may need vitamin or zinc supplements in addition to their own 
mothers milk. 
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EPIDERMAL GROWTH FACTOR (EGF) CONCENTRATIONS 559 AND DAILY PRODUCTION IN BREAST MILK DURING SIX 
WEEKS POST DELIVERY IN MOTHERS OF PREMATURE 

INFANTS. Roberto Moran, Ross Vaughn, David N. Orth, Charles D. Mount, 
Barbara J. Sherrell, Mary Courtney, and Harry Greene. Departments of 
Pediatrics and Medicine, Vanderbilt University, Nashville, TN, and Depart
ment of Pediatrics, UNC, Chapel Hill, NC. 

EGF is a small polypeptide that stimulates proliferation and differenti
ation of a variety of cell types, including bowel epithelium. Since there is 
biologically active EGF in breast milk, it is possible that EGF may promote 
optimal growth and/or maturation of the bowel epithelium in premature 
infants. Immunoreactive (IR) EGF has previously been found at concentra
tions of 50 ng/ml in isolated samples of mature breast milk, but its levels 
have not been systematically analyzed. We studied the IR-EGF content in 
breast milk as a function of duration of lactation in 13 mothers delivering 
at or before 32 weeks gestation. Expressed breast milk was collected for 
24 hours once a week for 6 weeks. Representative results are as follows: 

wks post deli very 3 5 6 

IR-EGF (ng/mll* 
IR-EGF (µg/day)* 

83.1 + 13.&t 
25.3-+2.&§ 

91.2 + 30.9t 121.0 + 57.0t 97.0 + 32.9t 
24.7-+ 5.3§ 4.2§ 28.4-+ 5.2§ 

- -
*(means + SE) 
t§differences not significant (p>0.05) 

These data indicate that: (!) IR-EGF production in milk is not a function 
of duration of lactation; (2) concentration of IR-EGF varies widely from 
the milk of one mother to another, but (3) total daily production is similar; 
and (4) IR-EGF concentrations in the breast milk of mothers delivering 
prematurely may exceed those of mothers delivering at term. 

560 
GROWTH FOLLOWUP IN PRETERM, LOW-BIRTH-WEIGHT INFANTS 
FED BREAST MILK OR STANDARD INFANT FORMULA. Laurie 
Moyer and Gary M. Chan (Spon. by Lowell 

Department of Pediatrics, University of Utah, Salt Lake City. 
Studies have shown that low-birth-weight (LBW) infants experi

ence a faster rate of weight gain when fed a more calorically 
dense formula with a higher protein content than those receiving 
pooled human milk. Recent data indicate that the composition of 
"preterm" human milk differs significantly (protein, Na, Cl) when 
compared with pooled term human milk and may be adequate to meet 
the preterm, LBW infant's needs. It has not been shown that the 
pre term LBW infant fed his own mother's milk "ad 1 i bi tum" wi 11 
simulate the growth of the formula-fed infant. To compare growth, 
9 breast-fed (BF) and 9 standard 20 calories/oz formula-fed (FF) 
preterm LBW infants were matched for gestational age (GA) and 
birth weight (BW) (BF:GA = 31.4 + 1.9 weeks, M +SD, BW = 1.7 
0.4 kg; FF:GA = 31.8 + 1.6 weeks-;- BW = 1.5 + 0.3 kg). Measure
ments of weight (W), length (L), and head c1rcumference (HC) were 
determined at 42, 48 and 56 weeks postconceptual ages (GA + post
natal age). Results showed no differences between the two groups 
in W, L or HC during study. 

Postconceptual Age (Weeks) 
42 48 56 

BF FF BF FF BF FF 
W (kg) 3.1+0.2 3.1+0.4 3.9+0.6 4.5+0.6 S.3+0.6 5.4+0.8 
L (cm) 52+2 51+3 54+3 55+3 59+2 60+3 
HC(cm) 35+1 36+1 37+3 38+1 41+2 40+1 
Thus, it appears thaCpreterm LBW infants, whether fed breast milk 
or infant formula "ad libitum", experienced growth. 

561 
PROSTAGLANDINS ALTER GROWTH AND SMALL INTESTINAL 
DEVELOPMENT IN THE RAT. .!osef Neu. (Spon. by Jerome 
V. Murphy). Medical College of Wisconsin, 

of Pediatrics, Milwaukee. 
To determine if exogenously administered prostaglandins affect 

growth or biochemical ontogeny, prostacyclin(PGI2) and 16,16 di
methyl prostaglandin E2 (l6,l6DPGE2) were administered to infant 
and weanling rats. PGI2 was injected at 0.0, 0.1, 0.2 and 0.3 
mg/kg three times a day between 10-13 and 19-22 days of age with 
sacrifice at 14 and 23 days respectively. 16,l6DPGE2 (0.3 mg/kg/ 
min) was infused continuously from days 10-16 using subcutaneous 
minipumps. The following decreased after PGI2: body, kidney, in
testine weights and intestinal protein content. Similar effects 
on growth were detected after 16,l6DPGE2. Representative data 
are tabulated below for sucrase(S) and maltase(M): (#=Difference 
among groups; *=Dose related linearity; Mean=± S.D.) 

PGI2 14 oay S M S/mq.Protein M/mg.Protein J!!..L 
0.0 mg/kg 0.015±.005 0.56±.08 .0014±.0009 .037±.006 (5) 
0.3 mg/kg 0.138±.39 1.45±.25 .0126±.0030 .087±.009 (5) 

#p=.077 #p=.0033 #p=.05 #p=.001 
PGI

2 23 Day *p=.017 *p=.0006 *p=.01 *p=.0002 

o.n mg/kg 6.1±.65 2.47±.6 .33±.06 1.04±.50 (5) 
0.3 mg/kg 4.65±.92 1.65±.3 .45±.11 1.56±.40 (5) 

#p= N.S. lp=.Ol lp=.052 
*p=.03 *p=.002 *µ= N.S. *p= N.S. 

Similar to the PGI: administered rats, S and M were also ele
vated in the 16,lUDPGE2 administered animals. These alterations 
in growth and biochemical ontogeny induced by prostaglandins 
should be considered when administering prostaglandins. 

EFFECTS OF CONCEPTUAL AGE AND DIET ON PROTF.TN METAB• 562 OLISM IN PREMATURE INFANTS. ltzhak_Jl_!.ssim, __ Marc 
Yudkoff, Gilberto Pereira, and Stanton Segal. 

Children's Hospital of Philadelphia, Department of Pediatrics, 
Philadelphia, PA. 

Protein turnover was studied in 12 premature babies with a 
conceptual age of 26-37 weeks. A stochastic model based upon 
[lSN]urea excretion following an injection of [lSN]glycine was 
used. Muscle protein breakdown was estimated from 3-mcthyl
histidine excretion. A significant inverse correlation obtained 
between nitrogen flux, protein synthesis and breakdown, and the 
degree of maturity. Muscle protein breakdown increased linearly 
with conceptual age and comprised from 7-38% of the total protein 
catabolism. Efficiency of protein synthesis with respect to 
protein and caloric intake were many times higher in the least 
mature infants. We conclude: (1) Mean rates of protein synth
esis and breakdown are 2-5 times higher in premature infants than 
in young adults and are especially high in less mature babies; 
(2) Muscle protein breakdown increases with maturation and 
contributes a large fraction of total protein turnover; (3) The 
efficiency of protein synthesis (S), either S/calories or 
S/dietary protein, was greatest in the youngest infants and 
declined with maturation. 

NUTRITIONAL STATUS OF HOSPITALIZED CHILDREN (EFFECT OF 56:3 SOCIOECONOMIC STATUS). Pam Oatis, Robert Bobo, Deb 
Herman.(Spon. by Margaret Robinson)Medical College of 

Ohio ,St. Vincent Hosp. (SVH) ,Dept. Ped .Gastroenterology, Toledo. 
One hundred children had nutritional and socioeconomic status 

assessment performed on admission to SVH,a 667 bed general hosp. 
in the indigent area. Anthropometric(A)abnormalities included 14% 
height (<5th percentile),19% weight,23% weight for height,15%head 
circumference,8% triceps skinfold (<15th percentile),25%upper arm 
circumference,32% upper arm muscle area and 23% upper arm fat area. 
Lab(L) abnormalities included 29% hemoglobin,3% albumin,11% total 
lymphocyte count,15% transferrin and 21% serum iron.One anthropo
metric and/or lab abnormality was found in between 40 to 86% of 
the children and more than one in 29 to 71%. 

Chi-square analysis comparing the frequency of abnormalities in 
the socioeconomic groups found significant differences (level of 
significance in parenthesis). Nearly 50% of the children were in 
the lower socioeconomic group. 

Asr.e ! Welfare vs. Insurance 

3-5 33 A(l%),A&/or L(l%) 
6-12 14 L(l%) 

Clinic vs.Private 1 vs. 2 Parents 
A(5%),A&/or L(1%) 
A(l%),A&/or L(l%) A(l%),A&/orL(l%) 

Our results confirm our expectation that a significant number 
of children have nutritional deficits that may adversely affect 
the hosp. course and increase morbidity and mortality and that 
nutrition is affected adversely by poor socioeconomic conditions. 

Supported by a grant from Douglas Research Foundation. 

ELEMENTAL DIET INDUCE!) ESSENTIAL FATTY ACID(EFA) 
DEFICIENCY RESULTING IN CHANGES IN RED BLOOD CELL 
(RBr.) MORPHOLOGY. HOWARD G. PARSONS, PAUL PENCHARZ, 

RICHARD HILL,JAMES PHILLIPS, ARNIS KUKSIS,UNIV. OF TORONTO,ONT. 
UNIV. OF CALGARY, ALBERTA. 

Elemental diets deficient in EFAs(linoleic acid)are frequently 
used for nutritional support.Since linoleic acid deficiency has 
been shown to alter RBC shape we examined morphological and lipid 
characteristics of RBC in 3 cystic fibrosis adolescents receiving 
exclusively an elemental diet(Vivonex)low in EFAs.The diet was 
given continuously for 14 days at 1.5 times the recommended daily 
caloric requirements.At 0,7 and 14 days we studied RBC morphology 
by scanning electron microscopy to determine the percentage of 
discoid cells and ecanocytes.In addition the RBC concentrations 
of cholesterol, total phospholipids, individual phospholipids and 
the fatty acid moities of the individual phospholipids were meas
ured.From 0 to 7 days there waR a significant decrease in discoid 
shaped RBC from 57.7±3.3%(5.F.) to 35'5.2(p<O.Ol)with a signific
ant increase in ecanocytes I from 31.7±1.5% to 49.7±5.3(p<0.5). 
These findings persisted on day 14 and in addition there was a 
significant increase in ecanocytes II from 6.3±4.87. to 
(p<0.25).The only significant change in the RBC lipid profiles 
was a decrease over the first week in the concentration of phos 
photidylcholine linoleic acid from 15.63+0.78%to 8.6);1.IO(p<0.05) 
which persisted on day 14(8.53±1.03).ThiR would suggest that diets 
deficient in linoleic acid can alter RBC morphology and there
fore should not be used continuously as the sole source of 
nutrients for periods even as short as one week. 
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565 THE EFFECT OF VARIOUS STIMULI ON THE SECRETION OF 
PROSTAGLANDIN E.., AND LYSDZYME AND PHAGDCYTDSIS BY 

HL.t.1AN BREAST MILK MACROPHAGES, Justen H, Passwell, Hennah Blau 
and Bra cha Ramot (Span, by Zvi Friednen). Seckler School of 
Medicine, Chaim Sheba Medical Centre, Dept, of Pediatrics, Tel 
Aviv. 

Breast milk necrophages cultured in vitro, synthesized and 
secreted increasing amounts of protein, lysozyme and prostaglan
din E2 (PGE ) into the extracellular medium, These cells were 
also shown actively phagocytose labelled zymosan particles 
in culture. 

Concanavalin A, endotoxin and zymosan particles, but not 
latex partic'es, all resulted in an increased PGE2 secretion 
(3-lD into the medium co1T4Jered to basal secretion 
(lng/ml/lD cells), A dose dependent increase of PGE2 product
ion was also observed when lactoferrin (optimal dose 50 µg/ml) 
was added to the macrophage cultures, while neither lactalbumin 
nor lactoglobulin had any stimulatory effect. Varied effects 
on the secretion of lysozyme and phagocytosis were found with 
the different stimuli, 

These findings indicate that phagocytosis and the 
secretory products of milk necrophages nay be altered depending 
on the nature of the stimulating agent, 

AMILORIDE EFFECT ON RECTAL TRANSMUCOSAL POTENTIAL IN 

566 CYSTIC FIBROSIS. Claude J. Patton, Margaret Q. Jenkins, 
and Samuel S. Spicer (Spon. by Milton Westphal), Depts. 
of Pediatrics and Pathology, Medical Univ. of S.C., 

Charleston, S.C. 
The principal manifestations of Cystic Fibrosis (CF) include el

evated sweat electrolytes and a generalized exocrinopathy. Subnor
mal net transport of Na+ across affected epithelial cells could un
derlie both the sweat ion abnormality and the exocrinopathy in CF. 
This unifying concept was tested by assessing electrogenic Na+ 
transport in colon where the epithelium is involved in the disease 
and generates a measurable transmucosal potential difference (PD) 
by Na+ transport. The resting PD across the rectal mucosa was meas
ured in 22 CF patients and 20 normal controls, together with the 
effect on this PD of the diuretic drug amiloride, which specifical
ly blocks channels for passive Na+ diffusion and inhibits electro
genic Na+ transport. The resting PD was determined between an iso
tonic saline-filled, rectal catheter connected to the recording 
electrode and a silver chloride-silver plate applied to a site of 
intradermally injected normal saline as the reference electrode. 
The mean resting PD was -26.5 ± 6.0 mV (mean ± SEM) in controls and 
-14.5 ± 5.0 mV in CF patients, a difference not statistically sig
nificant (P> 0.25). Amiloride induced a dose-related decrease in 
the transmucosal PD in all subjects, confirming Na+ transport as 
the basis for the PD. The decrease was 6.0 ± 2.5 mV at 10-6M, 15.8 
± 3.0 mV at l0-5M and 27.0 ± 4.4 mV at l0-4M amiloride in controls 
as compared with 1.0 ± 1.3 mV, 7.4 ± 1.9 mV and 18.9 ± 3.4 mV in 
patients, respectively. The lesser amiloride effect in CF was sig
nificant at lo-SM (P<.01) and l0-6M (P<.05) amiloride and suggests 
alteration of Na channels in CF. (Supported by NIH Grant AM-10956). 

THE MINERAL STATUS OF ADOLESCENTS ON A HIGH PROTEIN 56"/ WEIGHT REDUCING DIET. P.Pencharz, E.Archibald. (Spon: 
T.Heim) Research Institute, Hospital for Sick Children 

Toronto, Canada. 
The effect of a high protein (2.5g/kg/d) diet consisting of lean 

meat, fish and poultry on the mineral status of 10 obese adoles
cents was studied. The diet was continued for a total of 3 months 
and was supplemented with minerals and vitamins. K, Mg and Ca ba
lances were measured during the baseline and after 2 weeks on the 
diet. Total body potassium (TBK) and red cell (RBC), Kand Mg were 
measured during the bascl ine 7 at 2 weeks and 60-90 days. Nr.> change 
was seen in Ca balance; the data for Mg and K are given below. 

Control 
14 d 
60-90 d 

K Balance TBK RBC K Mg Balance RBC Mg 
(mg/d) (g) (mEq/L) (mg/d) (mEq/L) 
402;287 126±28** 86.9± 7.5 -24±90 6.5±2.2* 
298±276 120±27 93.1±13.5 294±22 5.6±1.2 

ND 105± 27** 84.9± 5.5 ND 3.6±0.5* 
p values: * <0.01; ** <Q.001; ND - no data 
Of particular note is the absence of any significant change in 

RBC K despite a significant fall in TBK. Over 95% of TBK is in 
cells. It follows since there were no cl1anges in hemoglobin, 11e
matocrit or red cell count, that in this model the red cell does 
not reflect the K changes in other cells. Although there was no 
worsening of Mg balance after 14 d on the diet there was a consis
tent fall in RBC and serum Mg (from 1.82±011 to 1.68±0.08 mEq/L). 
Both values are still within normal ranges but the falls are of 
particular note in light of the obese adults who died of ventricu
lar fibrillation on liquid protein diets. 

D-L.'\CTIC ACIOOSI!;, 11 NEW COMPLICATION 01' • 568 SMALL BOWEL RESECTION. D. P<·rlnutt<'r, J.T. Boyk, 
;i.M. Campos, J.t1. & J.B. qatkins. Univ. of 

Sch. of Tht· Children's Hospital of Philadt•lphia, 
Ift....-pt. of Pvdiatrics & Divisions of Gastrocntcrology, Endocrin
ology & Microbiology, PhiladPlphia, PA 

Acidosis due to D-lactate production by intestinal bacteria 
occurs in ruminants engorged with carbohydrate (Ann. M. Y. Ac ad. 
Sci. 119:1109, 1965). A similar event was identified in two 
children who developed metabolic acidosis and peculiar neurologic 
symptoms in response to increased dietary carbohydrate after 
major small bowel resections. Both children were found to have 
t·lcvated plasma levels of D-lactic acid (4.0-9.87 raM/L, normal 
0. 05-0. 07 mt1/L) • Acid-bast· and ncurologic abnormalities respond
vd immediately to neomycin therapy. runongst a number of micro
orqanisms isolated from stool cultures of these patients, one 
anaerobic Lactobacillus acidophilus spt_•cies produced ..!.?!. vitro 
hiqh levels of D-lactate (31.8 mM/L vs. 0.48-0.53 mM/L in thrvL· 
other anaerobes) . Reduction in carbohydrate intake in one pa
ti1·nt tested led to a fall in D-lactatt· generation. 7ht_·Se data 
suggest that e:{cessivc D-lactatc production by intestinal bact
vria, from malabsorbcd carbohydrate, may product: metabolic 
acidosis and ncurologic symptoms in children with small bowel 
rt•St·ction. 

CLASSIFICATION OF ENTEROPATHY IN TRANSIENT HYPcx:;AMMA• 569 GLOBULINEMIA(THI) OF INFANCY. D.Perlmutter,l •. Leichtner, 
H.Winter, and R.Grand. Harvard Med. School, Children's 

Hos. Med. Ctr., Div. of Gastroenterology, Boston, MA 
THI is thought to be uncommon; gastrointestinal manifestations 

have only recently been recognized, and potential small bowel le
sions have not been defined.From a group of 370 children evaluated 
for chronic diarrhea in a subspecialty clinic over a 5-year span, 
we identified 40 patients with THI (10.8\). Criteria for diagnosis 
were: reduction in one or more of the 3 major immunoglobulins (lg) 
of 2 S.D. or more below the mean for age, absence of nonspecific 
gut protein loss, presence of specific antibody production, and 
subsequent rise in lg levels with age. Investigation of diarrhea 
included small bowel biopsy in 26 patients; normal mucosa was 
present in 14, patchy enteropathy in 7, and partial or severe 
diffuse villous atrophy in 5. Duration of diarrhea was similar in 
those patients with and without histologic abnormalities (16-1-ll 
vs 2 mos.). lg deficiency was prolonged in patients with 
patchY enteropathy as compared with patients having normal bowel 
mucosa (36.8+9.0 vs 17.2+8.0 mos., p<0.01). Six patients had se
rial small bOwel biopsieS over a mean observation period of 39 
months; in 4, repeat biopsies were normal. In 65\ of patients 
with THI, diarrhea resolved before Ig began to rise. CONCLUSION: 
1) These data describe for the first time the histologic spectrum 
of enteropathy associated with THI, 46% of patients having patchy 
or diffuse villous lesions; 2) chronic diarrhea may be the sole 
clinical manifestation of THI; 3) small bowel mucosa! abnormal
ities in THI are associated with more prolonged lg deficiency. 

MODULATION OF HUMAN POL YMORPHUNUCLEAK LEUKOCYTE 5"/() (PMNL) FUNCTION BY HUMAN COLOSTRUM AND MATURE MILK. 
Larry K. Pickerinq, Thomas G. Susan Getz. 

Univ. of Texas Medical School, Program in In ectious Diseases 
and Clinical Microbiology and Dept. of Pediatrics, Houston,Tx. 

To compare the effect of human colostrum (l-3 days) and 
mature milk (314 + 150 days) on PMNL function, Ficol l-Hypaque 
separated PMNL from bl cod of 78 heal thy volunteers were i ncu
bated with whole colostrum, colostral lipid and colostral aque
ous phase from 39 mothers or with mature whole milk, and its 
separated components from 39 mothers and tested for resting and 
zymosan stimulated oxidative metabolism, functional activity 
and the presence of Fe receptors. Stimulated oxygen consump
tion, quantitative NBT dye reduction, 1-14c glucose utili
zation and Fe receptors were significantly (p<0.05 to p<0.001) 
less in PMNL exposed to whole human colostrum or colostral 
1 ipid than in non-lipid exposed cells or cells exposed to the 
aqueous phase of colostrum. In contrast PMNL exposed to whole 
mature milk or to its lipid or aqueous phase had no significant 
decrease in any of these parameters when compared to non expos
ed cells. In assays of phagocytosis, colostral PMNL or blood 
PMNL exposed to colostral lipid had a significant (p<0.001) de
crease in their ability to ingest 3H methyl thymidine labeled 
S. aureus when compared to non-1 ipid exposed PMNL. Blood PMNL 
exposed to lipid from mature milk had no decrease in ability to 
ingest S. aureus. Lipid or lipid soluble material present in 
human colostrum but not mature milk causes inhibition of 
phagocytosis and respiratory burst related activities in PMNL. 
Supported by NIH grant HD13021. 
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EFFECT OF FETAL GRCJWTH ON THE CELLULAR IMMUNE SYSTEM. 571 W.B.Pittard, K.Miller, R.U.Sorensen, Dept. Ped., RB&C 
Hosp., CWRU, Cleveland, Ohio. 

Cell mediated immunity(CMI)is impaired in Pialnourished child
ren and adults. These same individuals are often infected present
ing a dilemma as to cause and effect. To determine the influence 
of intrauterine growth retardation(IUGR)on CMI in the uninfected 
fetus we measured lymphocyte proliferation in response to a panel 
of 4 mitogens in 90 appropriately grown(AGA)and 20 growth retard
ed(SGA)neonates. Proliferation/105 cord blood mononuclear cells 
was measured with a whole blood assay using tritiated thymidine 
incorporation. Neonatal lymphocyte proliferation did not differ 

PRETERM TERM ADULT 
AGA SGA AGA SGA 

n 31 6 59 14 
GA* 30±.4 28,.7 40±.l 40±.2 
B Wt.* 1.3'.l .8±.l 3.2±.1 2.2±.l 
Pl./M* 26±2 20±7 25±2 27±10 24±3 
Con A* 88±11 69±20 66±6 77±18 62±8 
PHA* 60±5 63±11 45±4 122±14** 
SpA* 40±5 40±14 33±) 32±8 37±7 

*Values represent Mean±SEM X 10 3 ; **p<.001 
with gestational age, was unrelated to intrauterine growth (nu
tritional) status, and differed from adult lymphocyte responses 
only in response to PHA. In contrast to other observations 
data demonstrate no effect of IUGR on fetal CMI development. This 
difference may be related to the use of a whole blood lymphocyte 
culture technique, use of a noninfected patient population, and/or 
a broader spectrum of mitogens. 

CHRONIC NONSPECIFIC DIARRHEA, OR THE "IRRITABLE BOWEL" 
IN CHILDHOOD: A NEW LOOK THROUGH THE SCANNING ELECTRON 
MICROSCOPE. J.R.Poley and D.Bullock. Depts. of Pediat. 

and Electron HicrosL., East. V1rg1n1a Medical School, Norfolk, VA 
Si net we obtained prel irriinary eviJcncc chronic nonspe;c

ific diarrhea (CNO) to increased bacterial contamination of the 
upper small intestine, we studied the surface morphology of small 
bowel mucosa with the scanning electron microscope (SEM). Biopsi· 
ed tissue was prepared from 70 children aged 10 months to S years 
with CND and from S controls for SEM, light (LM) and transmission 
electron (TEM) microscopy, and for disaccharidase (DD) assays. By 
SEM, the following changes in surface morphology were identified: 
1. Partial villous atrophy (PVA); 2. Increased extrusion of cell 
cytoplasm (ECC); 3. Excessive mucus on the mucosal surface; 4. Al
terations of the microvillar surface and the brushborder; S. Pre
sence of micro-organisms (MO). The most common finding was the 
presence of MO (bacteria, rods, cocci, filamentous MO, candida), 
considered most likely responsible for the pathologic changes, 
which were usually present in variable combinations. PVA, alth
ough infrequent, was always associated with decreased DD activit·· 
ies, but these were also found in histologically (LM) normal muc
osa: by SEM, there was evidence of increased EEC, suggesting that 
immature enterocytes populated the villi. Clinical intolerance to 
carbohydrate in presence of normal OD activities was best exp! 
ained by an excessive layer of mucus on the mucosa! surface, in
hibiting contact of the carbohydrate with DD. TEM supported find
ings by SEM. The diarrhea responded favorably in all children by 
measures. mainly dietary, implicated in decreasing populations in 
the small intestine. 

EFFECT OF NUTRITIONAL DEPLETION ON PHYSIOLOGIC 
STABILITY, Murray M Pollack, Wiley, Timothy 

and Urs Ruttiman (Spon. by G Rosenquist), 
George Wash. U., Children's Hosp Nat'l Med Ctr, Washington, D.C. 

Acute and chronic protein-energy malnutrition (PEM) and 
depletion of body stores of fat and somatic protein are common in 
critically ill children. In order to better define the effects 
of these depletions, we related them to physiologic stability. 
The nutritional status of 60 critically ill medical patients with 
normal hydration status and without chronic organ failure was 
evaluated by anthropometric techniques within 48 hours of admis
sion to the ICU. Daily assessments of physiologic stability were 
done using a new, validated, scoring system (Physiologic Stability 
Index, PSI) based on the degree of abnormality of 34 physiologic 
variables (e.g. BP, HR, CVP, PCWP, cardiac output, ABG's 
electrolytes, ICP, Glascow Coma Score). Overall, the incidenc·e of 
nutritional depletion was acute PEM - 13%, chronic PEM - 10%, fat 
store depletion - 38%, and somatic protein store depletion - 8%. 
Pts. with acute PEM had PSI scores indicative of more physiologic 
instability (higher scores) compared to pts. without acute PEM. 
These scores included admission (15.3 vs. 8.1, P=.002), maximum 
(18.4 vs. 10.0,P=.OOI), and 4-day average (12.2 vs. 7.0, P=.002). 
Chronic PEM and depletion of fat or somatic protein stores were 
not significantly associated with high PSI scores. We conclude 
that critically ill children with acute PEM have a higher level 
of physiologic instability compared to children without acute 
PEM. Acute PEM seems to be a contributing factor to this 
instability. This information is important in evaluating the need 
for nutritional therapy. 

PSYCHOLOGICAL CHARACTERISTICS OF 
574 CHILDREN WITH CHRONIC ABDOMINAL PAIN. 

Deborah Raymer, Richard Hamilton, Ronald J. 
Friedman, Donald F. Burrill, The Hosp. for Sick Children, 
Dept. of Pediatrics and the Ontario Inst. for Studies in Education, 
University of Toronto, Toronto, Canada. 

We studied specific features of emotional adjustment in chil
dren age 8-16 with abdominal pain. In 4 study groups I) Crohn's 
disease, n=24 2) ulcerative colitis (UC) n=20 3) non-organic, 
recurrent abdominal pain (RAP), n=l6 4) healthy school children, 
n:=30, we used a self report technique to measure self-esteem, 
helplessness, self-blame and depression as well as psycho
logical stress occurring in the year preceding onset of symp
toms. Controls were similar with respect to age, sex and 
socio-economic status. Compared with controls, children with 
Crohn' s disease demonstrated depression (p( O. 025) and low 
self-esteem (p<0.005); those with UC, depression (p<0.05); 
and those with RAP, very low self-esteem (p<.O. 005). Incidence 
of stressful events also differentiated the 4 groups (p<O, 025), 
with the Crohn 1 s children "reporting the highest number. We 
conclude that significant psychological problems accompany 
chrunic aLduminal pain, iind that knowledge of these difficulties 
in both organic and non-organic cases can be to provide 
psychological support in the comprehensive care of children 
with these common disorders. 

ROLE OF THYROXINE IN THE DEVELOPMENT OF FEEDING 575 CONTROLS IN THE RAT. Tami J. Romano and Susan J. 
Henning, Univcrsi ty of Houston, Department of Biology, 

Houston, TX 77004. 
The effect of hyper- and hypothyroidism on the development of 

caloric control of feeding behavior was studied in suckling and 
weanling rats. The suckling behavior of fed and fasted rat pups 
aged 6-21 days was assessed by measuring 2 parameters: milk in
take and nipple attachment latency. For euthyroid pups aged 7, 
14 and 17 days the milk intake during a 2-hr suckling session 
was the same in pups fasted for 16 hr as in pups which were 
allowed to feed until the time of testing. Only on day 21 did 
the euthyroid pups display greater milk intake when in the fasted 
state than in the fed st-ate. This maturation of fed/fasted dif
ferences of milk intake was advanced to day 17 in hyperthyroid 
pups. Conversely, propylthiouracil-induced hypothyroidism pre
vented the normal development of feeding controls, indicated by 
failure of these pups to display fed/fasted differences of milk 
intake even at 21 days of age. The results of the studies of 
nipple attachment latency indicated that thyroid status has only 
a modest effect on the tendency to initiate suc:.ling. Thus the 
dramatic effects of hyper- and hypothyroidism on the develop
mental patterns of milk intake are probably mediated via modifi
cation of the tendency to terminate suckling. In other words, it 
seems that the maturation of satiety mechanisms may be cued by 
the ontogcnic rise of scrum thyroxine levels. 

This work was supported by Nil! grant number HC 14093. 
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ANORECTAL MANOMETRY: A NEW SIMPLIFIED 
TECHNIQUE FOR INFANTS AND CHILDREN. Allan J. 
Rosenberg and Adan R. Vela (Span. by Richard L. Fowled, 
Louisiana State University School of Medicine, Department 
of Pediatrics, New Orleans 

The purpose of this study was to develop a simple technique that is 
well-tolerated and rapid for assessing anal sphincter functions in 
pediatric patients with fecal incontinence and constipation. Other 
methods used in diagnosis include barium enema, biopsy, and 
histochemistry. Several non-invasive techniques using anal balloon or 
catheter perfusion associated with rectal balloon distention have been 
used in differentiating causes of constipation. We have developed a 
method using a micro-tip pressure transducer for recording anal 
sphincter responses to rectal balloon distention. The responses are 
recorded on a direct writing multichannel recorder. Results are obtained 
within 15 to 30 minutes. This test has been applied to 54 patients 
presenting with varying degrees of anorectal dysfunction; 3 patients 
were age under I month, 10 were from I month to I year, 22 were 1-5 
yrs., 13 were 5-10 yrs. and 6 were 11-13 yrs. In 13 patients, the internal 
anal sphincter showed no response or positive spike to balloon distention, 
consistent with the manometric diagnosis of aganglionic megacolon. 
These findings were confirmed by absence of ganglion cells on rectal 
biopsy. Forty-one children had normal internal sphincter relaxation to 
rectal distention. Ganglion cells were present in 13 biopsy specimens. In 
the remaining 28 patients, no further workup of aganglionosis was 
necessary. There were no false-positive or false-negative results. This 
technique has proved to be a rapid, safe way to initially evaluate infants 
and children with constipation and encopresis. 
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POSTNATAL MALNUTRITION IN RATS: EFFECT OF FEEDING 577 FREOUENCY ON THE REVERSIBILITY OF PANCREATIC (Pan) 
AND Sf>'ALL INTESTI:-IAL (Int) ENZYMES. Thomas M. Rossi, 

Ping-C Lee, and Emanuel Lebenthal. Gastroentcrology and Nutrition 
Division. Children's Hospital and SUNY at Buffalo, Buffalo, N.Y. 

Changes in the frequency of feeding influence Int. functions. 
Restricted feeding has been shown to increase absorption and 
metabolism. To see if these acquired proficiencies are advanta
geous in speeding up recovery, postnatal malnourished pups, ob
tained by the expanded litter technique, were weaned onto an ad 
libitum (ad lib) (food available 24hr/day) or restricted feeding 
schedule (food available 2hr/day). Subsequent development was 
followed. At 21 days, malnourished pups showed a drop in body 
weight (BW), Pan. and Int. masses, amylase (A) and lipase (L), 
but was higher. With subsequent ad lib feedings, Int. 
mass attained control level after 28 days. The BW and Pan. masses 
remained lower than control even afte>r 49 days. Both A and L, 
however, rose> to control levels after 14 days. Lactase declined 
in all rroups after 7 days. Witl1 restricted feeding, both mal
nourished and control pups had higher di.saccharidases. Pan. en
zymes showed n<1 distinct pattern. Differences in BW, Int. and 
Pan. masses were maintained throuAhout subsequent feedings. Roth 
restricted fed groups were lower compared to the corresponding 
ad lih groups. (A) increased hy 14 days, hut (L) remained dc
pn"'ssed. Thus, except for HW an<l Pan. mass, the effects of mal
nutrition on Pan. and Int. enzymes studied are reversible with 
ad lih feeding. Restricted feeding does not al low for catch up 
growth. It also delays recovery of A and prevents recovery of L. 
Supported in part hy NIH Grant 112586. 

TRA!ISFER OF VITAMIN D (D) VIA BREAST MILK. Alan D. 578 Rothberg, John I!. Pettifor and Desmond F. Cohen (Spon 
by M. Jeffrey Maisels). Witwatersrand University, 

Johannesburg llclspital, Dept. of Pediatrics, Johannesburg, South 
Africa. 

To evaluate the transfer of D via breast milk, white nursinr 
mothers of term infants were given placebo (P, n=lO), 500 IUD/day 
(A, n=9), or 1000 IUD/day (B, n=9) for 6 weeks after delivery. 
These mothers received no additional D in other vitamin prepara
tions or milk (South African milk is not D-fortified), and the 
infants were not given supplemental D. A control group (C, n=12) 
of mothers received no D, but their infants were given 400 IU D/ 
day. Scrum calcium (Ca), phosphorus (Pi), alkaline phosphatase 
(AP) and 25 hydroxy D (2511D) were measured in mothers and babies 
at 6 weeks. Maternal levels of 25HD were similar in the 4 groups 
(mean 10.0;JJ.8:12.9;11 ng/ml for groups P, A, B, C resp.). How
ever, P infants had a mean 25HD of 1.1•0.5 ng/ml (±SEM), signif
icantly below the means of the other groups (A 10.2±2.0, p<.01; 
B 7.l!l.7, p<.01; C 15.J•l.4, p<.001). C infants had higher 25HD 
levels thnn A and B infants (C 15.J!l.4 vs A+ B 8.5•1.J ng/ml, 
p<.01). Despite the 251!0 findings in infants, no intergroup 
differences were observed for Ca, Pi, AP; all being within normal 
range. SimilnrJ.y, Ca, Pi, AP were normal. This study 
clearly shows that Dor metabolites cross in breast milk, but in 
the absence of maternal or infant supplementation, the infant 
becomes D deficient in the first 6 weeks of life. Even in sunny 
climates, if milk supply not D fortified, supplemental n to 
nursing infants seems prudent. 

PREALBUMIN: A SENSITIVE INDEX OF DISEASE ACTIVITY IN 57':J INFLAMMATORY BOWEL DISEASE. Fred C. Rothstein, Michael 
0. Reed, Thomas C. Halpin (Spans. by William T. 

Case Western Reserve University School of Medicine, Department 
of Pediatrics, Rainbow Babies & Childrens Hospital, Cleveland, 
Ohio. 

Serial serum prealbumin (PALB), albumin (ALB), transferrin (TF) 
and retinal-binding protein (RBP) concentrations were prospec
tively monitored to evaluate 1) relationship of serum protein 
concentrations to disease activity and 2) visceral protein 
response to therapy in 7 hospitalized children with Crohn's dis
ease (5) and chronic ulcerative colitis (2). All children (9.5-
15.5 yrs) presented with weight loss (range 4-13 kg) which 
reflected a 10-25% change in body weight and had clinical scores 
consistent with severe disease. Therapy consisted of bowel rest, 
intravenous prednisolone, 1.5 mg/kg/d (maximum 60 mg/d) and pa
renteral nutrition. Parenteral nutrition was administered for a 
x 34 days and provided a minimum of 55 Kcal/kg/d and 0.3 gm 
N/kg/d. Serum protein concentrations were determined in duplicate 
utilizing a radial immunodiffusion technique. Prior to therapy, 
PALB ar.d RBP were abnormal in all children. Despite the severity 
of the disease, 5 of 7 children had normal ALB, and 7 of 7 chil
dren had normal TF concentration. PALB, ALB and RBP normalized 
with therapy. PALB was the most sensitive indicator of disease 
activity and response to therapy. During followup, a decrease in 
PALU preceded clinical signs of disease activity, suggesting that 
it may be useful as an objective parameter for prospective moni
toring of children with inflammatory bowel disease. 

TAURINE PRCVENTS CHOLESTASIS INDUCED BY LITHOCHOLIC 58() ACID SULFATE IN GUINEA PIG. C.C. Roy, N. Dorvil, 
B. Tuchweber, M. Audet and I. Yousef. Departments of 

Pediatrics and Nutrition, H5pital Ste-Justine and University of 
Montreal, Montreal, Quebec. 

There is a considerable interest in the biological importance 
of taurine particularly in species dependent on a dietary source. 
The observation that glycine conjugated sulfolithocholate (S-LCA) 
is cholestatic in the rat while taurine conjugates have no choles
tatic properties suggest that the glycine/taurine (G/T) ratio of 
conjugated bile acids may be an important determinant of certain 
forms of cholestasis (Gastroenterology 80:233, 1981). Thus it was 
of interest to explore the role of taurine supplements in the gui
nea pig which conjugates over 90% of its bile acids with glycine. 
Body weight, liver morphology, bile flow and bile acids were moni
tored at 1,3,5,10 and 21 days in 4 groups of 20 animals each. 
Taurine at a concentration of 0.5% in the drinking water increased 
bile flow and bile acid secretion when compared to controls and 
led to an almost complete disappearance of glycine conjugated bile 
acids. Animals who were not pretreated with taurine prior to an 
I.V. injection of 180 body weight of S-LCA showed numer
ous cytoplasmic vacuoles with normal bile canaliculi and a strik
ing reduction of bile flow to less than 207. of values obtained in 
controls. In contrast, the group who had taken taurine for various 
periods before the S-LCA injection no histological changes 
and no decrease in bile flow. These data indicate that dietary 
taurine increases bile flow, bile acid secretion and exerts a 
protective effect against cholestasis induced by monohydroxy bile 
acids. 

NORMAL CONCENTRATIONS OF SERUl'I AND INCREASED INTESTI
• 581 NAL APO-B WITH FAILURE OF CllYLOMICRON SECRETION :A NEW 

DISORDER OF LIPID TRANSPORT. C.C. Roy, A. Sniderman, 
R. Deckelbaum, J. Letarte, P. Brochu, A. Weber, C.L. Morin, J.-P. 
Buts and P. Green. Depts. of Pediatrics and Medicine,Hopital Ste
Justine, Univ. of Montreal, Royal Victoria Hospital, McGill Univ. 
Montreal, Hadassah Univ. Hospital, Jerusalem and Columbia Univ. 
College of Physicians and Surgeons, New York. 

Seven children aged ll to 19 years who, during the first few 
months of life, developed a celiac-like syndrome were recently 
studied. Psychomotor retardation (1/7), absent reflexes (2/7), 
abnormal electrooculograms (3/7) and electroretinograms (1/7) were 
noted. All were hypocholesterolemic (70.1±5.8 mg/dl). Fasting 
triglyceride levels (74.9±38.5 mg/dl) did not change during the 
5 hrs following a fat load of 50 g/1.73 m2 • Furthermore chylomi
crons were not detected by agarose gel electrophoresis or by 
ultracentrifugation. HDL-cholesterol (14.3±3.9 mg/dl) and LDL
cholesterol (20.7±11.4 mg/dl) were both reduced as were fasting 
levels (mg/dl) of Apo A-I (90.1±12.1) and of Apo A-IV (8.9±3.0). 
However serum Apo B levels (m3/dl) were normal (61.4±8.6) when 
compared to those (80±15) of 65 controls. Total (8.2±4.6 FFA/ 
ml/hr) and residual (6.5±2.6) lipoprotein lipase activities were 
somewhat reduced. Small bowel biopsies in all patients showed 
fat-laden enterocytes on light microscopy and E.M. demonstrated 
chylomicron-like structures. lmmunoperoxidase staining of these 
cells revealed the presence of superabundant amounts of Apo B. 
Although the exact pathophysiologic defect remains to be determi
ned, the data are consistent with a disorder in the final assembly 
or secretion of chylomicrons. 

82 
CAMPYLOBACTER ENTERITIS: EPIDEMIOLOGIC AND CLINICAL 5 FEATURES. Venusto H. San Joaquin, David F. Welch, 
and Melvin I. Marks. University of Oklahoma Health 

Sciences Center, Department of Pediatrics, Oklahoma City, OK. 
To improve understanding of the epidemiology and clinical fea

tures of campylobacter infection, we reviewed our 2 year experi
ence with the disease. From January 1980 to November 1981, 77 
cases were identified comprising 20% of 401 bacteriologically 
confinned gastroenteritis in the same period. Shigella (182-45%) 
and Salmonella (142-35%) accounted for the others. The epidemio
logic distribution of the cam lobacter atients were as follows: 
Season # cases % A e # cases % Sex;Race # cases % 
Jan-Apr 9 12% < 1-14 63 82% Males 43 56% 

Females 34 (44%) 
May-Aug 40 (52%) 5-10 8 (10%) White 55 (71%) 

Black 14 (18%) 
Sept-Dec 28 (36%) >IO 6 (8%) /l;ri Ind 6 (8%) 

Others 2 3% 
No cases occurred in February. Twenty-one 27% were < 1 yr of 

age; the youngest were twins who developed bloody stools at age 3 
days; they were otherwise well. Diarrhea with or without blood 
and mucus, abdominal pain, & fever were prominent. Unusual pre
sentations included: fever and abdominal pain without diarrhea in 
2 cases; asymptomatic rectal bleeding, without diarrhea - 1 case; 

1 case; dehydration followed by hemolytic ur
emic syndrome - 1 case. Most cases were outpatients. Thirteen 
presented with chronic diarrhea of several weeks duration. Cam
pylobacter is a coITTTion pediatric pathogen with protean manifesta
tions. 
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EFFECT OF ORAL LIPID ADMINISTRATION WITH 67% MEDIUM 
CHAIN TRIGLYCERIDES (MCT) ON GLUCOSE HOMEOSTASIS IN 
SMALL-FOR-DATE (SFD) INFANTS. L. SANN, P. DIVRY, 

Y. LASNE, A. RUITTON. (Spon. by Mark A. Sperling). Hopital 
Debrousse, Lyon, France. 

The metabolic effect of oral feeding with 1.3 g/kg bw lipids 
(67\ MCT) was studied in 14 term SFD infants. It was compared to 
a control group of term SFD infants, to a group of 7 term infants 
with an appropriate birth-weight (AGA) and to 7 AGA preterm 
neonates. Plasma glucose concentration rose from (m+sern) 65 
3,5 to 80 + 5,5 mg/dl at 30 minutes and 86 + 5 at 60-minutes.
While no change was observed in the control-group, this glycemic 
effect was found also in AGA term and preterm infants. In term 
SFD infants, the disappearance rate of glucose in plasma after 
the lipid load 1,24% per minute was similar to SFD control 
infants. The lipid load produced no change of insulin/glucagon 
molar ratio in SFD infants. Despite lower basal free fatty acid 
and ketone bodies (KB) concentrations in SFD infants than in 
AGA infants, this lipid load induced a larger increase in KB in 
SFD infants ( + 220%) than in AGA infants ( + 40%) . 

These data show that lipids with 67% MCT increase the blood 
levels of glucose and KB in SFD infants. They suggest that 
the rise of glucose is due to stimulation of gluconeogenesis. 

MANAGEMENT OF IRRITABLE COLON WITH FIBER DIET. S.J. 58" Schwarzenber D.D. Black and P.F. Whitin ton (Span. 
by J.F. Griffith , Dept. of Peds., Univ. of Tn. Ctr. 

for the Health Sciences, LeBonheur Children's Med. Ctr., Memphis. 
Forty-four children with irritable colon syndrome, diagnosed 

because of frequent, small stools without evidence of infection 
or malabsorption, seen over a three year period, had an average 
age of 23.9 months and duration of symptoms of 11.3 months. They 
were treated with a high fiber diet and counseling to assure the 
parents their child was not ill, the stooling pattern was not 
harmful, and enhanced dietary bulk would improve the symptom. 
They were instructed that this was not a "diet" but a pattern of 
healthy eating for both children and parents. The outcome, one 
to three years after the initiation of the diet, was evaluated by 
questionnaire, and 26 responded. Compliance with the diet was 
good; an 89% increase in fiber foods was observed. This increase 
did not reflect a general liberalization of the diet although 
many patients had been on elimination diets. For example, dietary 
fat, considered by some to be important in the pathogenesis of 
this syndrome, increased only 13%. These changes in diet re
sulted in marked improvement of the stool number and character, 
as noted in the table. 

Number Watery Pellet Mixed Formed Mucus Undig. Food 
Before 6.1 69.2% 11.5% 15.4% O 50.0% 61.5% 
After 1.7 0 11.5% 0 88.3% 3.8% 15.4% 
Overall, 96.2% achieved results satisfactory to their parents. 
We conclude irritable colon can be successfully treated with a 
combination of counseling and high fiber diet. 

BREAST FEEDING BY TWO MOTHERS WITH CYSTIC FIBROSIS. 
Thomas W. Seale, Marinus Flux, Owen M. Rennert, 
Mitchell Shiffman* and Philip T. Swinder*. 

University of Oklahoma Health Sciences Center, Department of 
Pediatrics, Oklahoma City and *Department of Pediatrics, SUNY 
UpState Medical Center, Syracuse, New York. 

Vigorous supportive therapy has led to the survival to re
productive age of an increasing number of cystic fibrosis (CF) 
patients. Because the breast is a modified sweat gland and 
the electrolyte composition of sweat is abnormal in CF, concern 
has been expressed that CF breast milk also might contain high 
levels of Na an<l Cl which could endanger the neonate. Protein 
content might also be abnormal. To examine this question we 
analyzed the chemical composition of 72 breast milk samples 
obtained within the first two postpartum months from two women 
with cystic fibrosis. Na, K, Cl, osmolality, total reducing 
sugar, total fat and total protein were determined. Na levels 
ranged from 22-2 mM in colostrum and decreased to 7-8 mM in 
mature milk. Cl ranged from 29-5 mM in colostrum and decreased 
to <15 mM in mature milk. K+ was rather constant (15 mM) in one 
patient but ranged from 2-16 mM in the other. Osmolality ranged 
widely (70-238 mOsm/kg) in colostrum but was about 220 mOsm/kg 
in mature milk. Total reducing sugar (80-85% lactose) was 
6-8 g/100 cc in mature milk. Protein content was <l.l g/100 cc 
in both colostrum and mature milk. These data show that the 
electrolyte and macronutrient composition of CF milk is in the 
normal range. Variations in clinical and nutritional status 
among CF patients warrant monitoring of milk quality and 
quantity in individual cases. 

586 
TOXIC BREAST MILK: NEONATAL HYPERNATREMIA ASSOCIATED 
WITH ELEVATED SODIUM IN BREAST MILK. Thomas W. Seale, 
Owen M. Rennert, Mitchell Shiffman* and Philip T. 

Swinder*. of Oklahoma Health Sciences Center, Depart
ment of Pediatrics and *SUNY UpState Medical Center, Department 
of Pediatrics, Syracuse, New York. 

Low Na levels and the low renal solute load of human milk pro
tect breast fed neonates against the development of hypernatre
mia. We have identified a 33 year old gravida 3 para 2 Caucasian 
female who after each of two pregnancies produced mature breast 
milk with high Na levels (64mEq/L and 13-36mEq/L respectively) in 
the absence of abnormal salt intake or any significant clinical 
findings. Her 1st child, the product of a full term uncompli
cated pregnancy, was a healthy 3.1 kg male who was solely breast 
fed every 3 hours. By day 6 the child became lethargic, had de
creased urine output and fed poorly with no vomiting or 
Upon admission on day 10 ·the child weighed 2. 2 kg, had serum Na 
of 183 mEq/L, K 4. 7 mEq/L, Cl 1'o3 mEq/L, HC03 of 6 mEq/L, BUN 
183 mg/dl, creatinine 4 mg/dl, pH 7.17. The child died of a 
cerebral hemorrhage on day 11. Subsequently 3 samples of her 
breast milk were found to contain 61-64 mEq/L Na. Her 2nd child 
was fed formula but milk collected q.i.d. for 20 days contained 
elevated Na, normal K (12-20 mEq/L), slightly elevated Cl (14-22 
mEq/L) and normal levels of total fat (3-4 g/dl), total protein 
(1.8-2.2 g/dl), reducing sugars (6-8 g/dl) and normal osmolality 
(200-285 mOsm/kg). Abnormally high breast milk Na levels of 
constitutional origin should be considered among the causes of 
neonatal hypernatremia. This, as in 3 other recently reported 
cases, is unrelated to maternal cystic fibrosis. 

DUODENAL FLUID ANTIBODIES TO COW'S MILK PROTEINS: RE
LEASE ENHANCED BY PANCREOZYMIN (PZ-CCK) AND SECRETIN 
(S). Praful C. Shah, Serem Freier, Byung H. Park, 

Ping-C Lee, and Emanuel Lebenthal. Department of Pediatrics. 
Children's Hospital and SUNY at Buffalo, Buffalo, N.Y. 

Complexing of food protein by IgA antibodies hns been shown 
to improve the efficiency of proteolysis. The coordinated secre
tion of antibodies and proteolytic enzymes would therefore be 
advantageous. We investigated the possibility that PZ-CCK and S, 
which are known to release pancreatic enzymes, fluid and bicar
bonate, also increase the amount of food specific antibody. Duo
denal fluid was collected before and after administration of PZ
CCK and S. Protein content, proteolytic enzyme and antibody 
activities against 5 milk proteins were measured. ELISA were de
veloped for the detection of IgA, M, and G antibodies against 
-<-casein, oC-lactalbumin, bovine serum albumin, B-lactoglobulin A 
and B. Both IgA and IgM antibodies showed significant response 
to PZ-CCK and S. After PZ-CCK, IgA and IgM antibody activities 
rose 6-fold and reached peak levels in 5-10 minutes. The in
crease in antibody activity against the milk proteins 
the increase in protein content and proteolytic enzyme activity. 
In spite of the known dilutional effect of S on duodenal fluid 
enzyme concentration, a parallel decrease in antibodies was not 
seen. Instead, S produced a 4-fold rise of IgA antibodies and a 
16-fold rise of IgM antibodies. It is suggested that the secre
tion of PZ-CCK and S following food intake may increase the 
availability of antibodies to food proteins in the GI tract. 
Supported in part by USPS grants DE-05505, AG-02417 and by a 
grant-in-aid from the National Dairy Council. 

DELIVERY OF VITAMINS E AND C FROM TOTAL 588 PARENTERAL ALIMENTATION (TPA) SOLUTION. Jayary 
P.Shenai, Peggy R. Borum. (spon. by M. Stahlman. 

Vanderbilt Medical Center, Departments of Pediatrics and Biochemistry, 
Nashville, Tennessee. 

We have previously shown that substantial losses of fat-soluble (FS) 
vitamin A from TPA solution occur due to adsorption in the iv tubing and 
photodegradation in the bottle. This study assessed the delivery of FS 
vitamin E and water-soluble (WS) vitamin C from TPA solution. 

A standard TPA solution containing 2.0 ml/L of an aqueous 
multivitamin infusion (USV Pharmaceutical) was infused at a constant 
rate of 10 ml/hr, using a standard iv administration set. Multiple aliquots 
of the solution from the bottle and the effluent were obtained at 
designated time intervals in a 24-hour period. From measurements of 
vitamins E and C in these aliquots, net delivery of each vitamin was 
estimated. Mean concentrations are shown in table: 

Hours of use Vitamin E (mg/di) Vitamin C (mg/di) 
Bottle Effluent Bottle Effluent 

0-6 0.40 26.9 
6-12 0.42 0.39 27.3 28.8 

12-18 0.42 0.41 25.l 25.3 
18-24 0.43 0.44 25.2 24.3 
Both vitamins remained relatively stable in the bottle. A significant 

amount of vitamin E was lost in the iv tubing. Its net delivery amounted 
to 8896 of expected delivery. Conversely, no losses of vitamin C were 
incurred in the iv tubing. The data suggest that delivery of FS vitamins 
from TPA solutions is less than optimum because of adsorptive losses. 
Similar losses are not encountered with WS vitamins. 
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CARNITINE STATUS AT BIRTH OF NEWBORN INFANTS 589 OF VARYING GESTATION. Jayant P. Shenai, 
R.Borum, Susan C. DonLevy. (spon. by M. Stahlman), 

anderbilt Medical Center, Departments of Pediatrics and Biochemistry, 
'ashville, Tennessee. 

Carnitine (C), /3-0H-f-trimethyl-aminobutyric acid plays an important 
)Je in the mitochondrial oxidation of long chain fatty acids. Adequate 
lood and tissue concentrations of C may be important in promoting 
tilization of energy and growth. Various animal studies have 

a transfer of C from the mother to the fetus during 
Little is known of C levels during various stages of human 

This study was designed to assess and compare the plasma (PL) 
1d red blood cell (RBC) concentrations of C at birth in a group of 
·eterm (<36wk,n=4IJ and term (;?;37wk,n=46) neonates. Results (mean + 
E) are shown in the table. -

Gestation(wk) Weight(gm) PL(C)(nm/ml) RBC(C)(nm/mgHb) 
reterm 32.6 + 0.4 1840 + 89 28.2 +I.9 o.22 + 0.02 
erm 40.0 + 0.2 3380 + 70 21.9 +o.9 0.15 +0.01 

< .001 < .001 < .OC < .Ol 
Both PL(C) and RBC(C) correlated negatively with gestational age. 

revious studies have shown that neonates, including preterm infants may 
1ve a decreased capacity for C synthesis. The higher concentrations of 

in blood in preterm neonates thus probably reflect enhanced 
ansplacental acquisition or decreased tissue utilization of C in the 
·eterm period. Following birth, an abrupt cessation of C supply from the 
aterno-placental unit may predispose the immature neonates to C 
!ficiency and its adverse effects, particularly in the absence of an 
jequate exogenous C intake in the postnatal period. 
ipported by a grant from The Nutrition Foundation. 

VITAMIN A STATUS OF NEONATES WITH CHRONIC LUNG 590 DISEASE (CLD). Jayant P. Shenai, Frank Chytil, Mildred T. 
Stahlman. Vanderbilt Medical Center, Departments of 

,diatrics and Biochemistry, Nashville, Tennessee. 
Vitamin (vit) A influences the orderly growth and differentiation of 

Hhelial cells. Vit A deficiency is associated with a generalized 
uamous metaplastic change in epithelial tissues. Such a change in the 
1ing epithelium of the tracheobronchial tree may compromise mucosa! 
nctions such as clearance of mucus and secretions, and protection 
ainst secondary infection. This change may be detrimental to neonates 
th CLD. We have therefore evaluated vit A status of infants with CLD. 

Preterm infants (<I 500gm ,<31wk) requiring mechanical ventilation 
V) during the first week of life for a minimum of 72 hours were 
lected as infants at risk for CLD. 8/9 such infants in a 6 month period 
veloped clinically and radiologically confirmed CLD. Their clinical 
urse showed: MV: 43.:t.I 9 days, o

2 
therapy: 56.:t.26 days, PDA requiring 

)sure: 7 /8, air leak: 3/8, NEC requiring surgery: 1/8, episodes of 
psis: 2.4/infant, mortality: 1/8. Their average vit A intake (IU/kg/d) and 
quential serum vit A (mcg/dl) determinations (mean+SE) are 
mmarized in the table. -

2 4 6 
rum vit A 11.2±_1.6 13.5+1.8 12.1+3.I 8.5+1.0 13.9+4.2 
:ake(iv+orall 196+15 328+190 250+293 105+576 
/40 serum vit A values were low (<20mcgfdl). We conclude that vit A 
1tus of neonates with CLD is poor at birth and remains poor for 
tended periods of time despite increasing vit A intake. The cause and 
feet relationship between the vit A status and CLD remains to be 
1estigated. (Supported by NIH grants SCOR HL 14214, HL 15341, HD 
195). 

591 LIVER VITAMIN A RESERVES OF VERY-LOW-BIRTH
WEIGHT (VLBW) NEONATES. Jayant P. Shenai, Frank 
Chytil, Mildred T. Stahlman. Vanderbilt Medical Center, 

,partments of Pediatrics and Biochemistry, Nashville, Tennessee. 
The plasma concentrations of vitamin (vit) A and its carrier retinol-

1ding protein (RBP) at birth are lower in preterm neonates than in term 
·ants. In adults, vit A content of the liver is believed to be a more 
curate indicator of the vit A status. This study assessed the liver vit A 
;erves at necropsy of VLBW neonates (n=14) dying within 24 hours of 
·th, prior to possible changes in vit A status induced by postnatal 
:ervention. These infants (M=9,F=5) were< 28 wk in gestation,<1060gm 
birthweight, and without congenital anomalies or evidence of growth 

tardation. Death was secondary to complications of extreme 
Autopsy was performed within 12 hours of death. Liver 

sue samples were obtained from the central portion of the right lobe. 
)Qd samples were obtained by cardiac puncture. 
Measurement Mean .:!:. SE Range Reference values ti 

vit A (mcg/dl) 13.2 + 2.2 6.7-19.7 25-90(20Ji 
·um RBP (mg/di) 2.05 + 0.22 1.5-3.2 2.5-6.4 (3.0) 
1er vit A (mcg/gm) 30.5 + 3.0 14.4-49.0 100-300(40) 
Range in children and adUits, (Critical levels of adequacyr. 
These data suggest that VLBW neonates are born with low blood levels 

vit A and RBP. Their liver reserves of vit A are also low, suggesting 
1t their potential ability to offset an inadquate vit A intake may be 
x. A compromised nutritional intake resulting from problems 
;ociated with extreme prematurity may predispose such neonates to vit 
deficiency in the postnatal period. (Supported by NIH grants SCOR HL 
214, HL 15341, HD09195). 

THE INFLUENCE OF INTESTINAL BACTERIAL OVERGROWTH (BO) 592 AND MALNUTRITION (M) ON MUCOSAL INJURY JN RATS. 
Philip Sherman, Gordon Forstner, Dept. of Ped., Univ. 

of Toronto, Hospital for Sick Children, Toronto, Canada. 
The impact of M on disaccharidase deficiency (DD) associated 

with BO was studied in rats with self-filling (SFBL) and c,elf
emptying (SEBL) blind loops. M was created with a paired, res·
tricted-access diet in which the M BL rat received 50% of the 
daily intake of the normally fed (N) BL rat. Total viable anaer
obic bacteria/ml of lumen content and BL mucosa! disaccharidase 
activities/mg pr. were determined at weekly intervals postop. 

In both SEBL and SFBL. M rats grew <20% as rapidly as N rats. 
BL bacterial counts were the same in M and N rats at all weeks. 
In the SEBL, disacch. levels in M were identical to N for 3 weeks 
postop. Maltase and sucrase were increased in M (p <.OS) at 4 
weeks. In the SFBL, disacch. activities fell between weeks 1 
and 4 (p <. 01) and were unchanged at 6 and 8 weeks. At 4 weeks 
disacch. activities were the same in Mand N SFBL rats (table). 

Maltase Sucrase Lactase 
---(-Units/mg p-rotein: mean + 

SF'll. (N=8) .123 .±. .021 NS .026 .±. .004 NS -.009 .±. .001 NS 
SFBL + M (N=6) . 155 + . 022 . 034 + . 006 . 006 + . 001 

However, in the M SFBL, sucrase (p <-;-01) and maltase-(p <.05) 
were .significantly lowf"r than in thf" N SFBT. 1 week po.sto!1 'and 
fell more rapidly thereafter to 4 week levels. 

Therefore, M does not affect the ultimate level of DD in BO, 
although it may hasten the rate of DD development. These results 
also support the view that the production of DD in malnourished 
states requires an additional factor such as BO. 

DIREX:T DEM:NSTRATICN OF STARCH UTILIZATICN IN INFANTS. • 593 R.J. Shulman, W.L. Won , C.S. Irvin , B.L. Nichols and 
P.lJ. Kiein. US ARS,Children's Nutn.tion RcsearchCen

ter, Department of Pediatrics, Baylor College of Medicine ,Houston. 
The age at which infants can utilize dietary starch has only 

been inferred. One-ITOnth-old infants, with demnstrated hydrogen 
production after receiving 1 g/kg lactulose, were maintained on a 
lCM 13c abundance formula. On days 4, 8, and 12, a single feed was 
given in which 1 g/kg of dextrose (D), (P) ,or =mstardi 
(C) naturally with I 3c replaced the fonnula sucrose. 
Breath samples for C abundance, H2, and co, were obtained every 
30 min for 6 h. All subjects had a rise !.n 1 abundance ;;.2ox indi
vidual baseline variation on all 3 substrates. Average (±SD) area 
under the CUJ'.Ve (6 13c·rninl was 0:562±62, P:553±187, C:492±110, 
(n=lO) . 5/15 infants produced a significant arrount of H2 on D,while 
7/15 and 10/17 produced on P and C, respectively. Fecal stool 
carl:x:m was analyzed for 1 C abundance in 3 infants prior to and 
follcwing a 3-day period of starch feeding (0.5 g/kg/feed) added to 
the basal fonnula. The increase in 13c abundance revealed that 21%, 
21%, and 8% of fecal carbon arose fran the starch. Conclusions: 1) 
These results directly derronstrate utilization of starch for energy 
production by one-month-old infants. 2)Inoaiplete absorption of 
starch in the Sll'all intestine is suggested by hydrogen production 
in ITOre than 50% of the infants. 3)Although DeVizia et al. (J. 
Pooiatr. 86:50, 1975) detected no glucose or starch in the stool 
after starch feeding, the recovery of excess 13c in fecal carbon 
fran starch documents partial malabsorption of starch. 4) It is 
probable that starch entering the =lon is converted into other 
non-carbohydrate forms by colonic flora. (Work supported by NIH JIM 
28129 ant1 USD.Vl\PS) • 

THE EFFECT OF PROTEIN ON ABSORPTION OF ORAL REHYDRA-59" TION SOLUTIONS (ORS). James R. Smalley, William J. 
Klish, Richard A. Lawrence, Marilyn R. Brown. Univer

sity of Rochester School of Medicine, Strong Merrorial Hospital, 
Department of Rochester, New York. 

Amino acids and dipeptides have been shown to increase jejunal 
absorption of sodium and water. However, glucose, which also en
hances absorption has been traditionally added to ORS. For rrost 
of the world, malnutrition and diarrhea occur together and arethe 
leading causes of death in children. The low nutritional quality 
of glucose-electrolyte ORS used to treat diarrhea can prorrotemal
nutrition. The addition of protein to ORS might not only improve 
their nutritional quality, but also increase jejunal absorption. 
This study compared the effect of PedialyteR and PedialyteR plus 
1% whey protein on the jejunal flux of water, sodium, chloride, 
potassium, and glucose by intestinal perfusion using the method 
of Fordt ran. Four young adults were perfused before and after 
oral inoculation with Norwalk virus. Results (x SEM) of the com
bined perfusions shown below expressed as units/min/30cmjejunum: 

H20(ml) Na(mEq) Cl (mEq) K(mEq) Glucose(mg) 
Pedialyte 1.63±.50 .127±.050 .035±.037 .029±.008 73.1±14.7 
Ped + prot 2.17±.43 . 199±.040 .078±.044 .042±.010 69.4±19.0 
p value <.005 <.005 <.005 <.005 N. S. 

These results demonstrate the addition of protein to ORS enhances 
absorption of water and electrolytes, and does not interfere with 
glucose absorption. Consideration should be given to adding pro
tein to oral rehydration solutions to increase thei·r nutritional 
quality. Supported in part by Ross Laboratories. 
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595 
VALUE OF DETAILED DIETARY ANALYSIS IN 
GASTROENTEROLOGY. Alice Smith and 
John D. Lloyd-Still. Northwestern University 

Children's Memorial Hosoital, Dept. of Peds., Chicago. 
A computerized dietary analysis program was used in 

a G.I. clinic to assess 1) adequacy of intake, 2) 
alterations in dietary constituents. A TRS-80 micro
computer was progrannned usinR 1980 National Academy of 
Sciences reconnnended dietary allowances (RDA). Seven
ty two hour dietary analysis included data for average 
intake, nutrients/kg (including minerals and vitamins), 
%RDA and %total calories for fat, 0rotein and carbohy
drate. Dietary records from 29 patients were analyzed 
in a 4 month period including 6 FTT without diarrhea, 
6 chronic diarrhea without malabsorption, and 17 
chronic diarrhea with malabsorption. Results showed 
50% of failure to thrive (all less than 3% for weight) 
had inadequate caloric intakes; 5/6 with decreased 
calcium. Only 1/6 of the chronic diarrhea had inade
quate intake, but 30-50% had abnormal dietary distri
bution (2 excessive fluid intake; 1 toxic dose of vit
amin A). Patients with chronic diarrhea and malab
sorption ranged from inadequate (57%) to increased 
(209%) %RDA intake. Conclusions: 1) The oroe;ram is an 
easy, practical method to analyze dietary intake. 2) 
Gross abnormalities in dietary analysis were demon
strated. 3) These results can be used to screen 
patients with failure to thrive and malabsorption. 

REYE'S SYNDROME: PRIMARY CAUSE OF VOMITING AND HEPATIC 59() DYSFUNCTION FOLLOWING VARICELLA OR URI. Ronald J. 
Sokol, James E. Heubi, Michael K. Farrell, Cynthia C. 
Philip K. Lichtenstein, George Hug, Frederick J. Such)I_, 

William . Balistreri. Children's Hosp. Res. Fdn., Cincinnati, 0. 
We conducted a prospective study from l l/S0-11/Sl (a non-in·· 

fluenza epidemic year) to determine the incidence of liver biopsy 
confirmed Reye's Syndrome (RS) in anicteric children with acute 
onset of vomiting and elevated serum transaminases (3x normal) 
following a prodromal viral illness. 24 of 31 consecutive i:atit•nts 
meeting these criteria underwent percutaneous liver biopsies. Ce
rebrospinal fluid analysis, toxin screens and serologies for he
patitis A, B, CMV and EBV were negative. Group A (A) patients (10 
URI, 4 varicella prodromes) were defined by liver biopsies diag
nostic of RS based on microscopic, histochemical and ultrastruc
tural criteria. RS clinical staging (Cincinnati System) in A was 
9 Stage I, 2 Stage II, 3 Stage III. Group B (B) patients (3 URI, 
5 vrtricella prodromes) were defined as liver biopsies consistent 
with but not diagnostic of RS. RS clinical staging in B was 7 
Stage I and I Stage II. 2 additional patients (I URI, I varicella) 
had non-specific changes on liver biopsy. No other diagnosis (spe
cifically hepatitis) was made except for unsuspected Congenital 
Hepatic Fibrosis in I RS patient. Ornithine transcarbamylase ac
tivity of the 10 A (81. 7 + 37. 9 ,,moles citrull ine/mg protein/min
ute, x +SD) and the 2 B (41.7, 93.1) liver biopsies analyzed was 

decreased (p < .O:;) compared to controls (209. 3 + 
52.1), whereas arginase activity was normal. Our study suggests 
that most children with varicella or URI followed by vomiting and 
elevated transaminases have RS and not hepatitis. Clinical Stage I 
RS is a more common illness than previously suspected. 

• 597 
UPPER ESOPHAGEAL SPHINCTER (UES) AND PHARYNGOESOPHA
GEAL (PE) FUNCTION IN GASTROESOPHAGEAL REFLUX (GER) 
Judith M. Sondheimer (Spon. by Frank Oski). SUNY Up

state Medical Center, Department of Pediatrics, Syracuse, N.Y. 
It has been sugqested that low UES pressure(UESP), blunted UES 

response to refluxed acid or abnormal UES relaxation with deoluti
tion is c011TTion in GER of adults and augments symptoms. To evaluate 
these suggestions and establish infant norms we assessed PE and 
UES manometry in 16 infants with GER and 8 controls (all< 18 mos) 
using a low compliance perfused 3-lumen assembly with posterior 
directed perfusion holes. UESP response to esophageal pH was moni
tored while infusing 3cc distilled H20 or .INHCl (random order, 
investigator blinded) 5cm below the UES for 1 min. Mean (+SEM)UESP 
was equal in control and GER infants(26.4+3.5 vs 26.6+2.7cm H20) 
and independent of age and lower esophageal sphincter-pressure. 
Distance of UES from nares(y) was a linear function of body length 
!x)(y=l.18+.132x,r=.80). Duration, speed and amplitude of nharyn
geal peristalsis were equal in both groups. Spontaneous pharyngeal 
contractions coupled with full UES relaxation occurred in all pa
tients at rates up to 60/min. Relaxation coincided exactly with 
peak pharyngeal pressure in 6/8 control and 14/16 GER infants. Per
cent pharyngeal contractions transmitted to upper esophagus(y) de
creased with increasing pharyngeal contraction rate(x) y=l/(.009+ 
.002x);r=.74. Mean UESP was unaffected by esophageal H20 perfusion 
but increased similarly and significantly(p<.01) with acid perfu
sion in controls(+14.0+5.0) and GER infants (+10.6+1.7 cm HzO). 

This study establishes norms for UES and PE function in infants, 
suggests that factors other than UES relaxation initiate esopha
geal peristalsis and indicates that UES function is normal in GER. 

MEASUREMENT OF TOTAL BODY POTASSIUM IN PREMATURE • INFANTS. Donald W. Spady and Larry J. Filipow. Spon
sored by E.E. McCoy. University of Alberta, Faculty 

of Medicine, Department of Pediatrics and Biomedical Engineering, 
Edmonton, Alberta, Canada. 

We present data describing total body potassium (TBK) measure
ments of healthy, premature infants. Prior to this time, only 
data from stillborn infants, fetuses, and live infants over 1500 
gm have been available. These new data are possible due to the 
availability of a whole body counter (WBC) designed for small 
infants. The WBC is of a shadow-shield design, comprising a 
single 10 cm x 10 cm x 45 cm Nal (Tl) 'log' crystal, positioned 
lengthwise underneath the infant and surrounded by 10 cm of lead. 
The maximum error for any measurement is ±15%. Fifty-three 
measurements of TBK have been made on 10 healthy premature inf ants 
with an average weight of 1.69 kg (0.9-2.55) and a mean age of 
31.9 days (2-65). Statistical analysis showed that the best 
predictor of TBK was weight; TBK (mEq) = 30.73 + 25.76 (wt in kg), 
rZ=0.673, r=O.S2. Using this equation, an infant of 1.0 kg has 
a TBK of 56.5 mEq. This may be compared to the value of 44 mEq 
for a 1 kg stillborn infant as calculated by Widdowson and Spray, 
however, for an infant weighing 2.7 kg, and using the above 
equation, the calculated TBK of 100 mEq compares favorably with 
estimates of TBK of 97 mEq for healthy newborns of similar weight 
derived from data reported by Christian et al. The results of 
this study illustrate the feasability of measuring TBK in the 
premature and provide the researcher with a new method of inves
tigating the growth of the premature infant. 

99 
HLA PIIEllOTYPES IN REYE SYNDROME PATIENTS. Janet E. 

:; Squires, James P. Keating, Kathleen B. Schwarz, 
Robert H. Squires, Morey W. Haymond, Darryl C. DeVivo 

Glenn E. Rodey. Washington University School of Medicine and St. 
Louis Children's Hospital and St. Louis University School of Med
icine(KBS) and Cardinal Glennon Memorial Hospital for Children. 

A study of HLA A,B, and DR phenotypes was carried out between 
1979 and 19Sl. The Subjects were 35 surviving Reye syndrome (RS) 
patients, including 3 sibling pairs. All patients met the CDC 
criteria (MMWR,1979) for RS. Typing of 113 healthy controls(C) 
of similar ethnic and geographic background was done concurrently. 

HLA BW38 was detected in each individual member (6) of the 3 
affected sibling pairs; none of the unrelated patients possessed 
BW38. If a child with RS possesses the antigen BW3S, siblings 
positive for BW3D may be at increased risk for developing RS. 

Differences between 32 RS survivors (one of each sibling pair 
excluded) and C include the following: BS 3.1%(RS) vs 23.9%(C) 
(p(.02) (x2,Yates); B40 2S.1% vs AIO 25% vs S.9% 
(p(.03); AH32 15.6% vs 3.5%(p(.04); DR3 9.S% vs 24.6%(p(.12); 
Al 18.8% vs 35.4%(p(.12). Further statistical analysis, taking 
into account the number of the antigen specificities tested for, 
reduced the level of statistical significance. 

llLA BS and to a lesser extent DR3 and Al were found in a lower 
frequency in RS patients than C. No patient had both BS and DR3, 
the most common Caucasian haplotype. A factor linked to this 
haplotype may confer protection from RS. 

The risk of developing RS may be influenced by llLA associated 
genetic factors. 

lf:.OOBETHANECHOL TREATMENT OF GASTROESOPHAGEAL REFLUX.Alan 
u D. Strickland and Jack H.T .Chang. (Sponsored by -

Chester W. Fink). University of Texas Health Science 
Center, Departments of Pediatrics and Surgery, Dallas. 

Bethanechol has been recommended for the treatment of gastro
esophageal (G-E) reflux. In order to quantitate the response of 
patients to bethanechol, we determined "reflux scores" on child
ren thought to have reflux by performing 6 hour pH probe studies 
run and graded by the method of Jolley,et al (Surgery 84:16-24, 
1978). Sixteen children were found with reflux scores above the 
128 upper limit of nonnal. These sixteen children had a mean 
score of 571.5 with a standard deviation of 294.3. Their age was 
4.8±8.9 months. All 16 children were placed on bethanechol 3 mg/ 
m2/dose q8h. After 2 to 4 weeks of this therapy, the pH probe 
studies were repeated. Fourteen of the children had marked im
provement in clinical status and reflux scores. Two children had 
no improvement. The 16 children had a mean score of 148.0•170.5 
after bethanechol. This difference is significant (t=4.98, 
p=0.000025). If only the 14 patients who improved on bethanechol 
are analyzed, the scores improved from 597.8±304.6 to 93.5•88.8 
with t=5.95 and p=0.0000028. The average weight gain for all 16 
children was 33.6121.9 g/day. We conclude the G-E reflux can be 
treated successfully with bethanechol in about 90% of children 
with reflux. Such treatment can provide time for the child with
out reflux to allow the child to develop better control of the 
lower esophageal sphincter and resolve the reflux. Further 
studies are in progress to determine the length of time bethane
col is neo hc:frJre the r.•flux ·is resulvetJ. 
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STUDIES ON THE ETIOLOGY OF EXTRAHEPATIC BILIARY 601 ATRESIA. Alan D. Strickland and Kevin M. Shannon, 
(Sponsored by Chester W. Fink). University of Texas 

Health Science Center, Department of Pediatrics, Dallas. 
Since extrahepatic biliary atresia (EHBA) is commonly presumed 

to be the result of an unknown intrauterine viral infection, we 
decided to investigate this possibility when we observed two sets 
of twins discordant for EHBA. One set of twins were dizygotic 
since they were discordant for sex. The other set of twins had 
two males, so erythrocyte typing and mixed lymphocyte cultures 
(MLC) were performed to determine the zygosity. On the basis of 
these studies, the twins were monozygotic (p<0.0026). Viral in
fections acquired in utero are predominantly concordant when 
twins are affected while toxic substances usually cause discord
ant injuries to twins. We then decided to examine the cases to 
find evidence for what this toxic substance might be. The thirty 
cases of EHBA seen at our institution during 1972 to 1980 were 
clustered significantly with more cases coming from farming areas 
of northeast Texas (p,5Xl0- 7 ) and more cases being born during 
the months of August through October (p<0.015) than would be ex
pected based on a random distribution among the number of live 
births in our referral area. Spitz has reported that all the 
morphologic changes of EHBA can be produced in fetal sheep by 
surgical ligation of the extrahepatic bile duct during the 80th 
day of the 155 day gestation of sheep. If a similar timing of the 
insult in humans is assumed, the mothers would have exposed 
to the toxic substance during early spring in the farming areas 
of northeast Texas. Since this is a time of plowing, toxins from 
the soil may be causative in EHBA. 

DIAGNOSIS OF BIOTIN DEFICIENCY PRIOR TO THE APPEAR-602 ANCE OF CUTANEOUS SYMPTOMS. Sharon F. Suchy, Susanne 
B. Brown, Stephen I. Goodman and Barry Wolf (Spon. by 

H.M. Maurer). Univ. of N.M., Albuquerque; Univ. of Colo., Denver; 
Med. Coll. of Va., Richmond; Depts. of Human Genetics and Peds. 

Biotin deficiency is characterized by an erythematous skin 
rash and alopecia which accompanies the biochemical abnormalities. 
We now report an 18 mo. old white male with developmental delay 
since 4 mos. who was identified as having biotin deficiency prior 
to the development of these typical cutaneous symptoms. At 14 mos. 
his mother placed him on a diet consisting of whole milk and 2 
raw eggs/d. The child developed ataxia at 17 mos. but had no skin 
lesions or alopecia. At 18 mos. he had a mild acidosis and ex
creted p-hydroxyisovalerate (1.3 mg/mg Cr) and 
ate (0.02 mg/mg Cr). The activities of propionyl CoA carboxylase, 
p-methylcrotonyl CoA carboxylase and pyruvate carboxylase in his 
peripheral blood leukocytes were 12%, 6% and 8% of normal, re
spectively. His serum biotin concentration was <0.1 ng/ml (nl 
0.5-0.8 ng/ml). One wk after changing his diet to formula supple
mented with biotin (10 mg b.i.d. ), his serum biotin concentration 
became> 25ng/ml, his urine cleared of abnormal organic acids and 
his leukocyte enzyme activities returned to normal. Enzyme activ
ities and urinary organic acids remained normal after 6 wks of 
biotin at 300 µg/d (U.S. RDA). Although developmental delay and 
ataxia continued, a CT scan of his brain and an EEG were normal. 
The present case is the second report of biotin deficiency in a 
child caused by dietary indiscretion and indicates that the bio
chemical abnormalities may precede the cutaneous symptoms. Fur
thermore, it reemphasizes biotin's important nutritional role. 

INDOMETHACIN AND NECROTIZING ENTEROCOLITIS (NEC) 603 Sh an Sun, Zane i da Aranda, Kam torn Vangvan i ch akorn. 
Span. R. Levine New Jersey Medical School, Dept. 

Neonatology, Newark, New Jersey 
Cronen et al (1981) reported that lndomethacin reduced mucosa! 

blood flow of stomach and terminal ileum by 50% in dogs and the 
area of ischemia in this animal model corresponded to clinical 
pathology noted in NEC. Prompted by this observation, we review
ed the outcome of our neonates (BW 500-1500 gm) who received ln
domethacin during the past 5 years (1976-1981). There were 402 
infants with BW<1500 gm, 125 (31%) developed PDA of which 74 
(60%) received lndomethacin treatment. 

PDA 
Control 
p 

lndocin 
Control 
p 

No NEC %NEC Death 
125 21 16.8 11 
277 16 5.8 8 

( 0.001 < 0 .02 

No NEC %NEC Death 
74 11 14.8 5 
51 10 19 .6 6 

NS NS 

%Mortality 
8.8 
2.9 

%Morta 1 i ty 
6.8 

11. 8 

Our result implies that PDA might have significantly increased 
the incidence of NEC and contributed to its mortality, but there 
was no evidence that lndomethacin treatment further worsen the 
situation. Further stepwise discriminant analysis of 8 NEC asso
ciated factors disclosed that the use of umbilical catheters and 
low gestational age were the 2 most important contributory 
factors. 

604 
JUVENILE MULTIPLE CARBOXYLASE DEFICIENCY: EVIDENCE FOR 
IMPAIRED BIOTIN ABSORPTION. Jess G. Thoene, 
M. Lemons, Katherine Z. Borysko, Herman Baker . Univer

sity of Michigan School of Medicine, Dept. of Pediatrics, Ann Arbor 
and College of Medicine and Dentistry of New Jersey, East Orangel. 

Juvenile multiple carboxylase deficiency (MCD) produces charac
teristic clinical findings of altered biotin metabolism (ataxia, 
alopecia, lactic acidosis, dermatitis, keratitis) associated with 
subnormal plasma and urinary biotin. A 5 yr old WF developed this 
syndrome in spite of a normal dietary biotin intake and required 
biotin supplementation to remain symptom-free. To investigate the 
source of her biotin abnormality, biotin (10 mg/day) was discon
tinued and her biotin absorption and excretion kinetics were 
measured. After 30 days she showed increasing signs of irritabili
ty; at 35 days an erythematous periocular rasil at 42 da}S 
she complained of muscle pains. Acidosis, ketonuria and ataxia did 
not occur. A friable hypopigmented longitudinal band 10 mm long 
appeared at the growing end of her hair following this period. 
Plasma biotin declined from 29,639 pg/ml (while on 10 mg biotin/ 
day) to 143 pg/ml (on day 42). (Nl 200-500 pg/ml) Urinary biotin 
declined from 30 1,g/mg creatinine to 25. 9 ng/mg creatinine in a bi
phasic manner (Ta l/2=2d; Tb l/2=8d). Plasma biotin concentration 
measured 1 hr and 24 hrs after orally adminstered biotin was:290 
and 155 pg/ml (after 0.1 mg biotin); 2970 and 254 pg/ml (after 0. 
25 mg biotin); 6187 and 343 pg/ml (after 0.5 mg biotin). Thus this 
patient requires 0.25 mg exogenous biotin per day to maintain nor
mal plasma biotin. This is 2.5 times the average daily adult re
quirement. 24° urinary biotin excretion equalled 10% of each in

oose, Tbese fJ'ndiags support defective intestinal biotin 
absorption 1n Juven1 e Meo. 

SCANS (PS) IN NEONATAL CHOLESTASIS (NCJ. 
Vasundhara Tolia, Amir Kagalwalla, Veena Dua, Thomas 
L. Slovis, Reuben s. Dubois, Wayne State University, 

Children's Hospital of Michigan, Department of Pediatrics, Harper 
Hospital, Department of Nuclear Medicine, Detroit. 

Various tests have been advocated to distinguish between neo
natal intra and extra-hepatic cholestasis. Of these, liver 
biopsy (LB) has been the most valuable. The purrose of this 
study was to confirm earlier reports that PS can replace LB to 
exclude extra-hepatic biliary obstruction (EHBO). Ten infants 
with NC were studied with routine tests besides PS and J.B. Non
visuali!;ation of the isotope in the bowel at 24 hours was taken 
as evidence of total obstruction (TO) consistent with EHBO. 
Eight patients had PS before and after at least 10 days of medi· 
cal treatment with phenobarbital and cholestyramine. In the re
maining 2 patients, only one PS was done following at least 3 
days of medical therapy. Percutaneous liver biopsy was done in 
all. Comparison of results of these two procedures in correctly 
identifying EHBO are shown below. 

Liver Biopsy 
ggmTc-PIPIDA 

EHBO 
4 
8 

IHC 
6 
2 

Correct 
4 
4 

Incorrect 

4 

Our results indicate that PS give positive results of 
EHBO if severe intra-hepatic c1:olestasis (IHC) is present even 
after a course of medical therapy. If LB was not done to confirm 
the diagnosis, 4 patients would have been subjected to unneces
sary exploratory laparotomy. So LB is still the most reliable 
test available to differentiate between IHC and EHBO. 

GROWTH AND BODY COMPOSITION OF PREMATURES IN RELATION 606 TO PROTEIN INTAKE. Frederick L. Trowbridge & George 
G. Graham, Johns Hopkins Univ., Dept.of Pediatrics, 
Baltimore. 

Premature infants (1250-1750 g) were randomly assigned to re
ceive standard formula (9% prot. Kcal., 82:18 casein-whey) or one 
identical in energy and mineral content but with protein level 
similar to breast milk (6% prot. Kcal.). The assigned formula was 
begun at 8 days and infants were followed to discharge with daily 
weights, 2 x wk anthropometric measurement of linear and circum
ferential growth & 4 skinfolds. Plasma proteins, amino acids, and 
total body water by H2l80 isotope dilution were determined at 
start and q. 2 wks. If wt gain was judged, double-blind, to be 
clinically unsatisfactory, all measurements were repeated and 9% 
formula was given. Five infants on the 6% diet had less wt gain 
and higher energy cost of gain during the first 8-10 days. There
after, 2 infants continued on 6% diet and 3 others changed to 9% 
formula attained a wt gain and energy cost of gain similar to 5 
infants continuously on the 9\ diet. The rate of wt gain increased 
and energy cost decreased with age for all infants, but over 25 
days the 2 infants continued on 6% formula had consistently lower 
linear growth despite a similar skinfold thickness increase sug
gesting greater fat accumulation in relation to smaller body size 
increment. No consistent differences among diet groups were ob
served in TBW as % body wt, total amino acids, ratios of essen
tials to totals or plasma proteins. Feeding healthy prematures 
this 6% prot. Kcal. formula is associated initially with inferior 
wt gain and greater energy cost of growth and, if continued, with 
inferior linear growth. Support: USDA/SEA #78-50-2243-0-1-129-1. 
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BODY WATER MEASUREMENTS USING H218o ISOTOPE: NEW • 607 TECHNIQUES APPLIED TO STUDIES IN INFANTS. Frederick 
L. Trowbridge, George G. Graham, William W. Wong, 

Charles S. Irving and Peter D. Klein, Johns Hopkins Univ., Dept. 
of Pediatrics, Baltimore and Baylor College of Medicine, 
Children's Nutrition Res. Ctr., USDA/ARS, Houston. 

Total body water (TBW) measurement in infants requires isotope 
safety, accuracy from small samples, least invasive procedures and 
adjustment for any intra-study feeding. H2l80 isotope is stable 
and has minimal isotopic effect compared to deuterium. Automated 
mass spectrometric analysis for 180/160 ratio of sample volumes 
from 1 ml down to 0.05 ml showed similar variability (average S.D. 
of TBW estimates <±1.0\). Oral H218o administration and micro 
blood samples minimize invasiveness. In 29 studies in prematures 
and 42 studies in infants (6-36 months) TBW from 5-7 h urine sam
ples averaged 99.5±3.7\ and 99.6±2.1% of plasma-based TBW values 
respectively, indicating excellent potential for non-invasively 
obtained urine samples. In 18 studies in older infants plasma TBW 
values were 98.0±4.4\ & 99.8+3.0% of 6 h values at 2 & 4 hrespec
tively, showing complete equilibration by 4 h. Urine TBW esti
mates (excluding first voidings) were 107.5±23.0\, 96.6±2.5\ & 
99.5±2.6\ of 6 h plasma TBW values at 1-3, 3-5 & 5-7 h respec
tively indicating urine equilibration by 5-7 h. Intra-study feed
ing of 19 prematures produced 5-7 h urine-based TBW estimates 
averaging 99.7±4.4% of pre-feeding plasma-based values, after 
adjusting urine estimates by subtracting feeding volume. TBW 
measurement in infants by H218o isotope dilution is safe, accurate 
and minimally invasive. Support: NIH AM-28129, NIH 5R22 
HDlOlll-05 & USDA/SEA 78-50-2243-0-1-129-1. 

AIRWAY RESPONSE TO ESOPHAGEAL AND TRACHEAL • 608 ACIDIFICATION: A POSSIBLE MECHANISM FOR THE 
ASSOCIATION OF GASTROESOPHAGEAL REFLUX (GER) 

AND BRONCHOSPASM. David N. Tuchman, John T. Boyle, Allan I.Pack, 
Jacob Schwartz Mar Kokonos, Alan R.Spitzer, Sidney Cohen. (Span.by 
John B.Watkins U.of Penn.Sch. of Med.,Child.Hosp.and Hosp. U.of 
Penn.,Dept.Peds.and Med., Div. GI, Neonatal., CVP Div. Phila., PA. 

Although the clinical association of GER and obstructive pulmonary 
disease is well established, the physiologic mechanism that results in 
airway obstruction is unclear. This study was designed to evaluate the 
effects of intraesophageal and intratracheal acid on airway resistance in 
the cat. Anesthetized cats breathed spontaneously a hyperoxic gas mix
ture(50%02) through an endotracheal tube. Upper and lower esophageal 
sphincters were located by manometry. Intrathoracic pressure(P) was 
measured by intrapleural catheter, air flow(V) by pneumotachograph and 
Jung volume(V) by flow integration. Total pulmonary r.esistance(R) was 
calculated from the simultaneous measurement of P,V and V. Results 
show: I) Esophageal instillation of up to IOcc of 0.2N HCl at various 
levels produced no significant change in R from control. 2) As little as 
0.05cc of intratracheal 0.2N HCl produced an instantaneous increase of 
455%+70%(mean+SE,p<.OOI) from baseline resistance,an effect which 
was reversible by I minute postinfusion. In contrast, up to 0.5cc of 
intratracheal saline had no effect on R. 3) Bilateral cervical vagotomy 
abolished the response to intratracheal acid. Conclusion: These studies 
demonstrate a dramatic vagally mediated reflex bronchoconstriction 
following minute quantities of intratracheal acid,but no effect on airway 
resistance of esophageal acid alone. The results suggest that acid-induced 
bronchospasm may occur in GER without clinical evidence of aspiration. 

CERULOPLASMIN AND COPPER OXIDASE IN THE PREMATURE IN-
FANT. E.E. Tyrala, J.l. Manser, N. Tran, Temple Univ
ersity School of Medicine, St. Christopher's Hospital 

for Children, Albert Einstein Medical Center, (North), Philadel
phia, Pennsylvania. (Sponsored by V.H. Auerbach) 

The relationship between serum ceruloplasmin, the major copper 
containing protein in serum, as measured by radial innunodiffus
ion, and copper oxidase (J. Lab. Clin. Med. 58:161, 1961), which 
is a measurement of the oxidizing capacity of ceruloplasmin, was 
serially determined in 31 relatively well, growing premature in
fants over the first 16.5 weeks of life. Mean birth weight of in
fants was 1230gms. (range 820-1560gms) and mean gestational age 
was 30.l weeks (range 26 to 33 weeks). A total of 134 ceruloplas
min and copper oxidase measurements were compared using linear 
regression by the method of least squares. Correlation coefficie
nt between the two tests was r=.712, p<I0-6 -

Cerulo. mg/dl Cu oxidase (O.D.) units 
0-48 hrs. 6.7 .070 
Week I 10.0 .099 
Week 6 13.5 .139 
Weeks 9-12 16 .196 
Weeks 13-16 22 .216 

Cu oxidase maintains a constant relationship to ceruloplasmin 
over the first weeks of life in the premature infant. Ceruloplas
min concentration can be determined using the formula: Cerulo. = 
.023 + .0077 (Cu oxidase). The measurement of copper oxidase, a 
relatively simple laboratory assay may be used as an alternative 
to the more complex ceruloplasmin assay in this age group. 

A PEDIATRIC NUTRITIONAL ASSESSMENT SCORING SYSTEM. 
610E.E. Tyrala, S.J. Widzer, R.M. Kravitz. S. Berman, 

N. Kelley, J. Stover, Temple University School of 
Medicine and St. Christopher's Hospital for Children, Philadel
phia, Pennsylvania. (Sponsored by V.H. Auerbach) 

A nutritional assessment scoring sheet for determining nutri
tional deprivation has been developed for the pediatric patient. 
A score of 0 (no significant deviation from norm for age) to 3 
(significant deviation from norm for age) was given in each of 
10 categories: % ideal body weight, % weight change, percentile 
for weight/height, right triceps and subscapular skin fold thick
ness, arm muscle circumference, skin tests (dT, Candida, and 

transferrin, and absolute lymphocyte count. Ab
solute lymphocyte count was not found to be a helpful indicator 
of nutritional deficiency in any age group nor was percent weight 
change in the child under two years of age. 

A minimul of 5 tests or 15 possible points had to be scored for 
the assessment to be considered reliable. Actual points scored 
was divided by total possible points and a percentage score was 
derived. Scores of <20% were considered indicative of normal nu
tritional status, 21-35% mild, >35-50% moderate, and >50% severe 
malnutrition. Serial assessments were used to quantitatively 
document the nutritional progress of patients hospitalized for 
longer than two weeks. 

Using this assessment, children hospitalized for deprivational 
failure to thrive, for example, generally displayed preservation 
of visceral proteins, but depletion of body fat, decreased arm 
muscle circumference and ultimately poor growth depending on the 
duration and degree of the deprivation. 

PANCREATIC FUNCTION IN NEWBORNS AND INTESTINAL l'ERMcA• 611 BILITY TO ANTIGENS: A PROBABLE ASSOCIATION. John Udall, 
Kurt Bloch, Paula Feldman and W. Allan Walker, Harvard 
Medical School, Massachusetts General Hospital, De

partment of Pediatrics and Medicine, Boston, MA. 02114 
Neonatal animals absorb increased amounts of intestinal anti

gens. To study the effect of function on intestinal 
uptake of antigen, we inhibited and augmented intestinal proteo
lysis in developing rabbits. Weight-matched newborn animals at 
birth were gavaged with the trypsin inhibitor aprotinin and 200 
mg bovine serum albumin (BSA)/100 gm body weight, trypsin and 
BSA or saline and BSA. Plasma immunoreactive BSA (iBSA), small 
intestinal rinse (SIR) tryptic activity and SIR iBSA were mea
sured after four hours. Plasma from the trypsin-BSA treated 
group hRd significantly less (p<0.005) iBSA (0 ug/ml) than the 
saline-BSA (4.72:_0.8 ug/ml) and aprotinin-BSA group 
(7.42:_1.2 ug/ml). SIR tryptic activity was significantly increa
sed (p<0.05) and SIR iBSA significantly decreased (p<0.005) in 
the trypsin-treated animals compared to controls and aprotinin
treated animals. In additional studies, newborn (n=29), two (n= 
11) and four (n=8) week old rabbits were given aprotinin or sa
line followed by gavage with 200 mg BSA/100 gm body weight. The 
newborn and two week old animals treated with aprotinin had sig
nificantly increased plasma iBSA compared to saline-treated con
trols (p<0.001). However, no plasma iBSA was detected in any 
four week old rabbit. These studies suggest that pancreatic func
tion may influence the uptake of intestinal antigens r.arly in 
life, but later in development it does not appear to be as impor
tant in protecting tt1e animal from antigen absorption. 

ENHANCEMENT OF LEAD ABSORPTION BY DIETARY LACTOSE. 612 Jon A. Vanderhoof. Dean L. Anton"on. and Carol R. 
Angle. University of Nebraska College of Medicine, 

Department of Pediatrics, Omaha, NE 
Lactose has recently been shown to enhance lead absorption. 

Because lead intoxication is most common in infants and young 
children at an age when dietary lactose is great, this study was 
conducted to determine if the presence of intraluminal lactose or 
its constituent monosaccharides enhance lead absorption directly, 
or whether this effect occurs indirectly through chronic stimula
tory affect of dietary lactose on the mucosa. Fourteen 150 gm 
Sprague-Dawley rats were given 10% lactose in their drinking 
water for four weeks, 14 control rats were p,iven sucrose. Ten cm 
of proximal and 10 cm of distal small intestine in each animal 
were perfused by recirculation for two hours at 1 nil/minute with 
a 125 mM NaCl "olution containing 1 mcg/ml of lead lead 
acetate, 5 g/l polyethylene glycol 4000 as a water marker and, in 
1/2 of each group 20 mM lactose and 20 mM mannitol and in the 
other 1/2 of each group, 20 mM glucose and 20 mM galactose. In 
the proximal small bowel, chronic lactose feeding enhanced lead 
absorption by 68% in the presence of intraluminal lacto"e and by 

in the presence of glucose and galactose. The presence of 
intraluminal lactose did not enhance lead ab::;orption when compar
ed to its constituent monosaccharidcs regardless of dietary car
bohydrate. Nearly comparable results were observed in the ileum. 
Dietary lactose appears to enhance lead absorption indirectly by 
increasing the bowel's capacity to absorb lead. This effect is 
not dependent upon the presence of intraluminal lactose at the 
time the lead is being absorbed. 
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MATURATIONAL EFFECT OF TRl-iODOTHYRONINE AND ITS 
ANALOGUE ON SUCRASE ACTIVITY IN THE SMALL INTESTINE 
OF THE DEVELOPING RAT. Yvonne Vaucher, Judy Anna, 

Robert Lindberg, Bustamante,_ 
Krulich and Otakar Koldovsky. Departments of Pediatrics and 
Physiology, Unive-r.-1\rizona, College of Medicine, Tucson, AZ. 

DIMIT (3,5-dimethyl-3'-isopropyl-L-thyronine), an analogue of 
tri-iodothyronine (T3), crosses the placenta readily and exerts 
thyromimetic effects upon the maturation of fetal liver and lung. 
DIMIT (5µg/100g BW) was injected into pregnant Sprague-Dawley 
rats on days 17-20 of gestation; DWIT or T3 (10,5(lµg/100g BvJ) 
were oiven to sucklin0s on days f-7 (I) and 11-1' (II). All 
were killed 24 hours after the last in.iection. 

Sucrase activity (SA) was increased in all small intestinal 
segments[proximal (P), middle (M), distal (D)] in the fetuses 
and older sucklings (Group II). In Group I the effect was seen 
only in the M and D segments. In Group II the response was 
greater, and the effect 0f DIHIT equaled that of T3. 

Sucrase Activity (f,1/60'/mg protein) in 8-day-old Rats (Group I) 
DIMIT(lO) 501 T1(10) T3(50) Contro.2_ 

p . 07 '. 005 . 16 ; . 05 . 07 ±. 003 . 07 ±. 00 . 07 ±. 005 
M .28 ±.08 .67 ±.26t .06 ±.004 .25 ±.06t .08 ±.008 
D .34 +.05tt .54 ±.12H .01 ±.01 .17 •.05+t .03 ±.015 

X ±SEM (n=6/group) t p < .05,ttp < .002 from control. 
Conclusion. DIMIT and T3 have a maturational effect upon sucrase 
activity in the SI. The lack of sucrase reactivity in proximal 
segment of the 8-day-old sucklings is noteworthy but unexplained. 

"HUMANIZED" COW'S MILK FORMULA RELATED TETANY: SEC-614 ONDARY HYPERPARATHYROIDISM, NORMOCALCITON!NEM!A, 
NORMAL VITAMIN D WITH PARADOXIC HYPERCALCEMIA AND 

HYPERMAGNESEMIA. P.S. Venkataraman, F.R. Greer, A. Noguchi, J. 
Moore, J.J. Steichen, D.D. Buckley, R.C. Tsang, Cincinnati, O. 

Five term infants with appropriate birth wts fed Similac 20, 
a "humanized" cow's milk formula (P 39 mg/dl, Ca:P ratio 1.2:1) 
had hypocalcemic tetany at 5-9 d. Initial serum Ca (mean±S.E.) 
was 6.8±0.12, P 9.5±0.2, and Mg 1.6±0.1 mg/dl, and parathyroid 
hormone (PTH) was elevated 78±14 µlEq/ml (RIA 1-84 PTH, Ni57). 
On restoration of normocalcemia with Ca supplements, feeding 
was resumed with "humanized" formula. Controls were 18 term 
exclusively breast fed (breast milk P 10-14 mg/dl Ca:P ratio 
2.3:1) infants 3 wks. to 6 mos of age. In tetanic infants, 
relative hypercalcemia 10.4±0.05 mg/dl occured at 6 wks (vs. 
9.2±0.3 in breast fed, p<.025) till 12 wks; relative hypermag
nesemia 2.26± 0.01 mg/dl occured at 4 wks (vs. 1.92±0.07 in 
breast p<0.05) till 8 wks. Mean serum P declined steadily to 
6.2 mg/dl at 16 wks (n.s. vs. breast). Mean serum PTH progres
sively rose to 74, 73, 143, 103, 96 and 75 µljEq/ml at 2,4,6,8, 
12 and 16 wks (vs. mean 28 to 35 in breast p< 0.005). Serum 
calcitonin ranged <10-118 pg/ml (N < 107), 250H vit D were 25-
63 ng/ml (N 11 to 63), and l ,25(0H)2 vit D 12-60 pg/ml (N 
11-85 pg/ml). We speculate that acute hypocalcemic tetany was 
induced by the relatively high P load even in "humanized" cow 
milk formulas (vs. breast milk); with continued P loading, 
serum PTH rises as secondary hyperparathyroidism develops, 
maintaining normophosphatemia and eventually resulting in 
relative hypercalcemia and hypermagnesemia. 

HUMAN MILK CHANGES BILE ACID KINETICS. John B. • 615 Watkins, A.L.Jarvenpaa, N.Raiha, P.Szczepanik va;;:--
Leeuwen,P.D.Klein,D.K.Rassin and G.Gaull.CHMC,Boston, 

MA, CHOP, Phila., PA, Helsinki Univ. Central Hosp., Helsinki, Finland, 
Argonne Nat.Labs.,Argonne,IL & Inst.for Basic Res.in Ment.Ret., S.I., NY. 

In preterm infants, the bile acid(BA) pool increases nearly two-fold 
from 11-35 days independent of dietary regimen(ie, human milk(HM), 
formula(F1l.F1 supplemented with taurineOO umoles%)(F2),or F1+ Tau
rine + Cholesterol 12.7mg/dl(F3) whereas,maintenance of BA conjugation 
with taurine requires HM or taurine supplementation (Pediatr.Res.14:512, 
1980). In these previously studied infants and 41 additional preterm 
infants fed the same dietary regimens from 3 days of age, intraluminal 
BA concentrations were higher by II days of age in the HM fed vs. F1,F2 
or F3, 8.1±_1.3 vs. 4.0±_1.0, 2.5±_0.5 vs. 4.3±_0.5 mM (p<O.Ol)(Avg.±_SD), a 
difference which was maintained at 21 and 35+9 days when infants 
reached 2400 grams. The difference is due to- greater amounts of 
chenodeoxycholic acid(CDCA) irrespective of conjugate status. BA kine
tic studies demonstrate that by 11 days,CDCA pool is greater in HM vs. 
formula infants 4.3±_1 vs. 2.0±_lmg/kg(p<.001) which was maintained at 
2400 grams 11.6±_4 vs. 4.1±_2 mg/kg (p<.001) and the fractional turnover 
rates were lower 0.32+0.04 vs. 0.69+0.2 and 0.17+0.l vs. 0.43+0.2 (p<.001). 
Total CDCA synthesishowever remained similar in both groups at both 
time points 1.5+0.2 vs. 1.5+0.2 and 1.6+0.4 vs. 1.3+0.6 mg/kg/day. 
Conclusion: !)BA-pool and intraluminal BA-and fat absorption increase 
with age in all infants independent of taurine and/or cholesterol supple
mentation. 2)HM alters BA kinetics as early as II days with increased 
CDCA conservation and reduced turnover. This suggests that HM feeding 
per se uniquely influences intestinal and possibly hepatic function 
independent of developmental factors. 

FAT DIGESTION IN CF: INTRALUMINAL FOLLOWING 616 A SOLID MEAL. A.M. Weber, A. Fontaine, L. Chartrand, 
M. Roulet and C.C. Roy. Department of Pediatrics, 

Hopital Ste-Justine and University of Montreal, Montreal, Quebec, 
and C.H.U.V., Lausanne, Suisse. 

The extent of lipid digestion in humans has been questionable 
because of the use of either a liquid meal or of heat for lipase 
(L) inactivation. Boronic acid (B) has been shown to inhibit L 
activity. It was therefore of interest to use B for the study of 
intraduodenal digestion of fat in 2 CF patients and 2 controls 
following a solid meal. Inhibition of L activity was obtained by 
adding B to each aspirate collected at 5 min intervals over a 3 hr 
period. Micellar incorporation of lipids was measured after over
night ultracentrifugation. Total L and phospholipase (PL) acti
vity was determined with and without a concomitant duodenal per
fusion of pancreatic enzymes (PE). Low pH and low values of L 
and PL were found in CF. A good correlation was present between 
pH and activity of both enzymes. Only 36.7% and 39.4% of perfu
sed L and PL were recovered during their perfusion. The extent 
of lipolysis in controls (18%) and in CF (7.8%) was surprisingly 
low and the degree of phospholipid hydrolysis was 55.8% in con
trols and 34.1% in CF. Bile acid concentrations were still within 
the range sufficient to form micelles in CF. Micellar solubili
zation of lipolytic products (42.2%) was higher than previously 
reported but comparable to controls and uninfluenced by the intra
duodenal perfusion of enzymes. The extent of lipid and phospho
lipid hydrolysis rather than micellar solubilization limits fat 
digestion in CF. Correction of duodenal pH is necessary for im
proved efficacy of PE supplements. 

MICROSOMAL MEMBRANE FLUIDITY OF THE CONGENITALLY 61'7 JAUNDICED (GUNN) RAT. P.F. Whitington, D.D. Black, W. 
Struve and M.E. Dockter (Spon. by J.F. Griffith). 

Depts. of Peds. & Biochem., Univ. Tenn. CHS, Memphis, TN. 
The failure of the Gunn rat to conjugate bilirubin is possibly 

related to the microsomal membrane matrix of bilirubin UDP-glucu
ronyl transferase (Odell ,GB et al :Hepatology 1:307, lg81). To 
examine this, hepatic microsomes were isolated from Gunn (jj), 
outbred normal Wistar (JJ), and heterozygote (Jj) rats and were 
subjected to the following studies: Lipid analysis (gas chromato
graphy and phosphorus determination following solvent extraction) 
of 5 preparations in each group demonstrated no differences in the 
ratio of cholesterol to phospholipid nor the percent contribution 
of these lipid components and individual fatty acids to the total 
lipid. Steady state anisotropy values of l,6-diphenyl-1,3,5 hexa
triene, determined at 37°c and l0°c in microsomal membranes from 
5 rats in each group, did not differ among the groups. Electron 
paramagnetic resonance spectra of 7-doxylstearic acid incorpo
rated into microsomes from one rat in each group, done at 6,10, 
20,25,30 and 38°C, were superimposable at each temperature. Arr
henius plots of glucose-6-phosphatase activity from 15 to 380 
(jj, n=6; JJ, n=9; Jj, n=8) demonstrated identical slopes, 
energies of activation, (12.8 kcal/mol) and changes in slope at 
35°C. We conclude that several factors related to membrane 
fluidity and lipid bilayer organization do not differ among 
microsomes from jj, JJ and Jj rats, indicating that an anomalous 
microsomal matrix does not explain the observed defect in conju
gation of bilirubin in jj rats. 
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INFANT COLITIS RESULTING FROM HUMAN BREAST MILK FEED
ING. P.F. Whitington, A.M. Lake, and S.R. Hamilton 
(Span. by J.F. Griffith), Depts. of Peds. and Path., 

University of Tennessee CHS, Memphis, and the Johns Hopkins 
Hospital, Baltimore. 

Six infants presented from 3 wks to 3 mo of age with the 
symptom of bloody diarrhea, which had its onset at 1-4 wks. 
Dietary history revealed that all had been exclusively breast 
fed. Colitis was diagnosed by the presence of mucosal friability 
and focal ulceration of the rectosigmoid, limited to the distal 
10 cm in 3. No infectious cause was identified. Biopsies ob
tained at proctosigmoidoscopy showed a range of findings from 
normal to low-grade, patchy active chronic inflanmatory bowel 
disease. No evidence of graft-vs-host disease or vasculitis was 
found. Breast milk, as the etiology of colitis, was investigated 
by substituting hydrolyzed casein or soy formula for at least 3 
days; all had cessation of bleeding within 36 hours of halting 
breast feedings. Rechallenge with breast milk was done in 5 
cases, the 6th mother refusing, and all had recurrence of bleed
ing within 36 hours. The possibility of dietary antigens being 
passed into breast milk and resulting in colitis in the infant 
was investigated by systematic elimination of certain antigens 
from the mothers' diets. Elimination of cow's milk prevented 
colitis in 2 while elimination of cow's milk, soy and egg did not 
prevent it in 3, the ubiquity of these latter antigens perhaps 
precluding complete elimination. Thus, we conclude breast feed
ing is occasionally the cause of colitis in infants. Although 
the possibility was not proved conclusively, it may be related 
to the presence of dietary antigens in the milk. 
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CORRECTABLE PLASMA LIPOPROTEIN ABNORMALITIES IN IN
FANTS WITH CHOLEDOCHAL CYST. P.F. Whitington, G.J. 
Williams, and S.W. Weidman, (Spon. by J.F. Griffith). 

Department of Peds., Univ. Tenn. Ctr. Health Sci., Memphis, TN. 
Plasma lipoproteins from two female infants-Patient A, 19 

months and Patient B, 4 weeks-were examined prior to and at one 
and four weeks after surgical repair of choledochal cyst, and the 
findings were correlated with hepatic morphology and standard in
dices of hepatic function. Prior to surgery, plasma cholesterol, 
phospholipid and triglyceride were elevated; cholesterol esters 
(CE) were low, 25 and 33% of total; HDL cholesterol and apo A-I, 
the major protein constituent of HDL, were subnormal; most of 
plasma lipids were contained in the LDL density region; LP-X was 
found in l.049<d<l.064. Patient A had had a relatively brief ob
struction and suffered little secondary hepatic injury: one week 
after surgery, lipid concentrations returned to normal; apo A-I 
increased in HDL and a concomitant rise of CE to near normal, 
65%, was observed; lipids were contained predominantly in HDL; 
hepatic function improved markedly. Patient B had had intra
uterine obstruction and suffered cirrhosis: one week after sur
gery, lipid concentrations, CE, LDL lipid predominance and 
hepatic function remained essentially unchanged; in contrast, a 
many fold increase in HDL apo A-I was observed: one month after 
surgery, lipoproteins and hepatic function were near normal. In 
conclusion, children with biliary obstruction have lipoprotein 
abnormalities similar to those seen in adult patients and rapidly 
reversible with surgical relief. Recovery of HDL apo A-I precedes 
recovery of hepatic function and other lipoprotein abnormalities 
in children with secondary biliary cirrhosis. 

EVALUATION OF SEVERELY RETARDED CHILDREN WITH SYMP-
62()TOMS SUGGESTIVE OF GASTROESOPHAGEAL REFLUX. Steven J. 

Widzer, (spon. by Maarten S. Sibinga) Temple Univer
sity School of Medicine, St. Christopher's Hospital for Children, 
Department of Pediatrics, Philadelphia, Pennsylvania. 

Nineteen severely retarded, institutionalized children aged 14 
(5-21) years with anemia and gastrointestinal blood loss (11), 
recurrent µneu1.1onias (2), or boti1 (G) of f>.R (1-24) months durat
ion were e•1aluated for the presence of gastroesophageal reflux 
(GER). A history of vomiting was present in 8. 

GER was documented in all 19 patients; barium swallow was pos
itive in 18/19, 99m-TC sulphur colloid scan was positive in 19/19, 
manometry was positive with lower esophageal sphincter pressure 
less than 15 in 9/15 and endoscopy (with or without biopsy) was 
positive for esbphagitis in 14/16. Three patients had 2, 10 had 
3, and 6 tests. 

Al 1 patients were treated with alginic acid-antacid combination 
and routine medical management and 14 were seen 6 weeks later. 
Seven of 10 previously anemic had normal hemoglobins and 3/5 with 
previous pneumonias had not had subsequent pneumonias. One child 
died and one child required fundoplication. 

Conclusions: 1. Severely retarded children with these symp
toms even in the absence of vomiting have a very high incidence 
of GER. 2. The simplest tests, barium swallow and nuclear med
icine scan, may be adequate in this group. 3. These children 
have a very high incidence of esophagitis. 4. Medical treatment 
is difficult. 
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CALCIUM METABOLIC KINETICS OF CHILDREN WITH DYSTROPHIC 1 CALCIFICATION, OSTEOGENISIS IMPERFECTA AND OF NORMAL 
CHILDREN. A.L.Yergey, N.E.Vieira and J.W.Hansen 

(Spon. by J.B.Sidbury) NICHD, NIH, Bethesda, MD 20205. 
Stable isotopic tracers and thermal ionization mass spectrom

etry .• 52,1181(1980)) are used to study kinetics of Ca. 
Two different isotc;°pes are used simultaneously in each study to 
measure Ca kinetics by determining time dependent changes in Ca 
isotope ratios for each tracer relative to a third isotope at 
natural levels. Measurements are made on aliquots of Jiet, 
plasma, urine and feces. Physiological rates of absorption, 
urinary and fecal excretion, as well as bone deposition and 
resorption are calculated from the kinetic data. Results of stud
ies with a subject with dystrophic calcification (A), a patient 
with osteogeni8is imperfecta (B) and a normal neonate (C) are 
reported here as fractions of total Ca turnover (g/kg.day). There 
were no observable differences between the rates of dietary ab
sorption and bone resorption as functions of turnover for sub
jects A,B, and C. The values for urinary (vu) and endogenous 
fecal (vf) excretion and bone deposition (v

0
+) showed marked 

differences as functions of turnover: 
A B C 

vu/vt -:-026 .013 -:-006 
Vf/Vt .005 .47 .16 
Vo/Vt • 965 . 52 . 82 
The data for subjects A and B confirm theoretical calcium dynam
ics for such disorders. The data for subject C are consistent 
with other data for newborns. 
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POSTNATAL ADAPTATION OF SHALL INTESTINAL (SI) BLOOD 
FLOW (BF) IN LAMBS. M.K. Younoszai, R. Nathan, D. 
Weismann and J. Robillard. The Univ. of Iowa Hospi-

tals and Clinics, Dept. of Pediatrics, Iowa City. 
In contrast to the relative inactivity in utero, after birth 

the SI becomes highly active in absorbing dietary nutrients. The 
adaptation of BF during this period has not been studied. We 
evaluated growth and BF of SI in the perinatal period from diff
erence in weight and BF of fetal (120-140 gestation) and (5-32 
day old) lambs proximal jejunum (J) and distal ileum (Il). BF 
was determined from amount of radioactive labelled microspheres 
(12-15 µM), injected into the left ventricle, trapped in the 
microcirculation of SI. Portions of J and Il 18 cm long, were 
flushed with 150 mM NaCl solution and air and weighed. In alter
nating 3 cm long segments weight and radioactivity were deter
mined in full thickness wall (W) or in mucosal scrapings (M) and 
underlying tissues. Weight and BF are tabulated below: 

Weight, mg/cm BF, ml/hr/g 
Animal fetus lamb fetus lamb 
Tissue 
J 
11 

W M W M W M W 
203 139 394 215 1.35 1.48 2.61 
285 159 712 406 0.90 0.61 1.11 

M 
4. 54 
1.45 

As expected, both weight and BF of SI increased in the neonatal 
period. However, while in .I weight of M increased 1.5 fold, BF 
increased 3.5 fold, in 11 both weight of Mand BF increased 2.5 
fold. The true significance of the discrepancy in increased 
weight and BF between J and Il in the neonatal period is unknown, 
but could be related to differences in functional properties of 
J and Il. 

MASSIVE SHALL BOWEL RESECTION (SBR): GROWTH OF 
62:3 STOMACH (St), Cf.CUM (Ce) AND COLON (Co) IN RATS. 

H.K. Younoszai and Adel S. Al-Jurf. The Univ. of 
Iowa Hospitals & Clinic is, Dept. of Peds., & Surgery, Iowa City. 

In SBR growth of the remnant intestine is enhanced. We eval
uated the effect of route and type of nutrition on growth of the 
St, Ce and Co in rats with >85% SBR. After surgery rats (140-170 
g) were nourished orally ad libitum with a regular laboratory rat 
chow (Ch), or Flexical (Fl) or by vein with Travenol (T) along or 
in combination with oral Ch or Fl. A group of sham operated ( C) 
rats were treated as the SBR rats. Growth was 
assessed as difference in weight and weight/body weight ratio of 
the organs between C and SBR rats, 8 days after operation. At 
the time of study organs were weighed free of contents. The 
change in body weight (6, g) and organ weight (g) are tabulated 
below: 

Nutrient 
Rats 
6 
St 
Ce 
Co 

c 
45 

1.49 
1.26 
1.4 7 

Ch 
SBR 
-13 

0.93 
1. 55 
l. 27 

Fl 
c SBR c 
13 -33 -9 

0.93 0.97 0.97 
0.52 1.16 0.42 
0.85 1.40 0.68 

T T+Ch T+Fl 
Sl'R c SBR c SBR 
-29 5 -22 5 -8 

0.82 0.99 0.87 0.85 0.71 
0.73 0.62 1. 28 0.61 0.92 
0.89 l. 07 !. 26 0.82 l. 08 

SBR had no effect on growth of St. Becuase weight of Ce and Co 
was greater in TSBR than in TC rats, SBR had enhanced growth by 
humoral (hormonal) factor(s). The growth promoting effect of SBR 
was further enhanced by oral feedings. In rats nourished by vein 
the unrefined Ch diet had a greater growth promoting effect than 
the refined Fl diet. Further studies are needed to identify the 
growth promoting factor(s) in diet. 
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ESTIMATION OF WHOLE BODY PROTEIN SYNTHESIS AND BREAK
DOWN IN PREMATURE INFANTS: COMPARISON OF RESULTS 
BASED UPON USE OF 15NH3 OR [15N]UREA AS END-PRODUCT. 

Marc Yudkoff, Itzhak Nissim, Gilberto Pereira and Stanton Segal. 
Children's Hospital of Philadelphia, Department of Pediatrics, 
Phil a., PA. 

Disagreement exists in the literature regarding rates of pro
tein synthesis in premature infants. To determine whether these 
discrepancies might be referable to the use of urinary [ISN]urea 
or flSN]ammonia as the basis for calculation of protein turnover, 
we measured this parameter in premature infants with a stochastic 
model predicated upon excretion of [15N]urea or [15N]ammonia 
over a 24 hour period following a single intravenous p11lse of 
[15N]glycine (5 mg/kg). Results for nitrogeo flux, protein 
synthesis and protein catabolism were 36.4 ! 14.l vs. 56.5 ! 

16.4 mgN/kg/hr, 32.8 ! 14.5 vs. 52.5 vs. 17.5 g/kg/d and 21.3 
19 vs. 39.3 ! 20.3 g/kg/d for the ammonia-based and 
models, respectively. The urea-based results agree closely 
with studies involving a continuous 72 hour [15N]glycine in
fusion. The lower values for protein synthesis with the 15NH3 
model suggest that premature infants preferentially utilize 
glycine nitrogen for renal ammoniagenesis, as has been 
suggested for the human adult. 
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LOCUST BEAN GUM IN FOOD PROPUCTS FED TO FAMILIAL 625 llYPERCHOLESTEROLFMIC CflILDIIB'l AND ADULTS. James H. 
Zavoral, Donna Fields, Madge llanser., Peter llannon, 

Kanta Kuba, Jvan Frantz, and David Jacobs (sponsored by Rolf 
Engel), Un1vers1ty of Minnesta, Hennepin County Medical Center, 
Department of Pediatrics, Minneapolis. 

Familial hypercholesterolemia (FHC) is associated with severe 
premature coronary artery disease, death, and is resistant to 
conventi0nal dietary treatment. Locust Bean Gum (LBG) iu food 
products was fed to children and adults with familial hypercho
lesterolemia. Twenty-eight children and adults (20 FHC, 8 N) 
were divided into two groups, using a cross-over design, and fed 
identical food products with and without LBG (8-30 gm/d) as out
patients in four-week periods. Diet records, food consumption, 
lipids, and lipoproteins were analyzed every two weeks. Total 
cholesterol was lowered 11% (m 275 to m 246) in Group A at four 
weeks and 16% (m 255 to 111 215) in Group B at six weeks (p < . 01). 
The difference in cholesterol between the LBG and control diet 
was 19% at four weeks (p< .01). l.01< -density lipoprotein (Ln!.) 
fell 10% at four weeks in Group .\ and 20', at six weeks in Group 
B. IIDL/LDL ratios increased. LBG food acceptance was good. 
There were no significant side effects of the diet. LBG was more 
effective than several pharmacological agents in lowering serum 
lipids, and, in outpatieats, appears to be one of the most 
effective dietary treatments of FllC. LBG in food products 
appears to be (; safe, effective means of lowerinP, serum lipids in 
normal and hypercholesterolemic children and auults in HIC-type 
families. 

PARENI'ERAL NUTRITION IN SEVERE ANOREXIA 
S. Kleinhaus, S.J. Boley, and S. Levenkron. 

Spon. by M.I. Cohen, Depts. of Ped. and Ped. Surgery, 
Montefiore Hosp. & Med. Ctr., Albert Einstein Coll. Med., Bx.,NY 

Although both behavior modification es and forr.ed 
t.ube feeding may be used for the treatment of self-starvatic1n in 
anorexia nervosa (AN) each is associated with potentially severe 
psychological sequelae and presents daily management problems. A 
prospective study was undertaken to determine if parenteral nutri
tion (PN) was a safe and efficacious alternative treatment. 15 
courses of PN were employed in the treatment of 12 hospitalized 
patients with AN. All patients were more than 40% below ideal 
body weight and were unable to maintain their weight with inten
sive inpatient psychological and nutritional counseling. The 
average length of PN was 20 days (5-45). 3 patients required more 
than one course. Improvement in lethargy and affect occurred in 
all within 48 hours, and prompt improvement in psychotherapeutic 
progress was noted in 7. The most frequently encountered prob
lems were catheter associated (6), failure to maintain ordered 
infusion rates (5), pneumothorax (2), rash (2), congestive heart 
failure (2) and liver toxicity (2) . There were no episodes of 
infection. PN was decreased and subsequently discontinued as food 
intake improved. The parenteral caloric intake provided a reli
able guide to educate the patient as to oral caloric needs. Fol
low-up revealed no recurrence of weight loss and continued out
patient progress in 8 of the 11 teenagers who have been dis
charged. Although not without problems, PN is a relatively safe, 
effective method of treating severe weight loss in AN an<l may aid 
psychptherapy. 

GENERAL PEDIATRICS, EDUCATION 
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llPYERPYREXIA CHILDREN: FACTORS INFLUENC-627 ING HOSPITALIZATION FROM Tl!E EMERGENCY ROOM. 
Vincent I.Ahonkhai and Radharkrishna K.Reddy 

(Span.by Senih M. Fikrig) SUNY.Downstate Med.Ctr.Kings 
Co.Hosp-Ctr., Dept.Ped. Brooklyn, N.Y. 

in children is alarming to parents 
because of the fear of convulsion, and to physicians 
because of the likelihood of a serious infection. 
Whether such children should be hospitalized(ll) or not 
hos pi tali zed (NH) becomes an important decision, espe-· 
cially in the absence of central nervous system infec
tion. At the Kings Co.nosp.Ctr. children's emergency 
room 65 children presenting with HP (temperature (T) 
of 40.5°c or above) were prospectively evaluated with 
history physical examination and laboratory studies by 
staff pediatricians or residents under supervision. 
Their ages and T ranged from two months to 14 yrs. and 
40.5 to 41.5oc respectively. Seventeen (26%) were H 
and 48 were Nil. Otitis media(OM) upper respiratory 
tract infection (U) fever without an apparent cause (F) 
and pneumonia(Pn) were frequent diagnoses (85%). When 
II and groups were compared, (1) there was no signi·
ficant difference between the numbers of children with 
U (5.8%vs.12.5%), or F(l7%vs.31%): (2) there was posi
tive correlation between P and II (35%vs.8%,p=.02) and 
(3) negative correlation hetween OM and H(ll%vs.37%,p 
=.02). Age,T and white blood cell counts were compar·-

PSYCHOPHYSIOLOGIC AND BEHAVIORAL E.FFECTS OF PATIENT • 628 DEATH ON PEDIATRIC HOUSEOFFICERS. Marylou Behnke, 
Greg J. Neime er, John Reiss, Emmalee S. Setzer 

(Spon. by Samuel Gross , Univ. Fla. Col Med., Department o 
Pediatrics, Gainesville. 

Physicians confront death repeatedly. We surveyed 22 Pedia
tric houseofficers (llM; llF) to assess their behavioral and psy
chophysiologic responses to patient death. The Death Threat In
dex (DTil and two vignettes about a child's death were included. 
DTI measures the ability to view death personally based on George 
Kelly's personal construct theory (Death Education, 1979, 3:245). 
A higher score indicates death is a lower personal reality. The 
vignettes were followed by a 5-point scale of 14 behavioral and 
21 psychophysiologic responses relative to the physician person
ally and to the perceived ideal physician. DTI was related to 
religion (Christian=l6.3, non-Christian=30.8; p<.005) and to 
training level (PL1=14.6, PL2=28.2; p<.05) but not to sex, mar
ital status, or personal death experience. Although male/female 
DTI scores were not significantly different, women grieved more 
intensely (p<.005) and tended to grieve longer with a greater 
sense of emptiness. Compared to the perceived ideal physician, 
houseofficers were more likely to feel guilty (p<.02), be anxious 
(p<.05), and have nightmares (p(.05); and less likely to search 
the patient records after death (p<.02) and seek profcssiollal 
help. This survey shows that education of the pediatric house
officer should emphasize a personalized approach to death educa
tion as well as emphasize effective coping mechanisms to help 
deal with expected behavioral and psychophysiologic responses. 

EYELASH MEASUREMENTS IN INFANTS 
Bricker, M.D., Rebecca Kirkland, M.D., Ronald 

Harrist, Ph.D., Department of Pediatrics, Baylor 
College of Medicine and Texas Children's Hospital, Houston, 
Texas. 

Eyelash length measurement in eighty-eight well infants and 
thirty-six ill infants between six and twelve months of age were 
analyzed with respect to diagnosis, age, race, sex, family 
history, and medications. Black infants had shorter eyelashes 
(.63 + .14 cm.) than white children (.80 + .22 cm.) or Hispanic 
surna;ed children (.90 + .25 cm.). Other-differences were not 
found. A reported feat'Ure of a number of illnesses in children 
is long eyelashes. Statistically signficant differences may be 
seen in children with other illnesses or at other ages than those 
included in the present study. 

DEVELOPMENT OF A PROGRAM FOR RECERTIFICATION IN 630 PEDIATRICS. Robert C. Brownlee, Fredric C. Burg, 
Diane W. Butz1n, C. William Daeschner, Laurence 

Finberg, Robert 0. Guerin, Charles F. Schumacher and Victor C. 
Vaughan, III. (From the American Board of Pediatrics (ABP), 
Chapel Hill, and National Board of Medical Examiners, Phila
delphia). 

In 1973 the ABP initiated research which led to a process for 
recertification of certified pediatricians. Problems examined 
were; (1) general purposes; (2) goal-setting; (3) content
specification; (4) standard-setting; and (5) program evaluation. 
Problems (1), (2) and (5) have received tentative solutions, open 
to furthf'r evaluation. Content-specification was made through a 
formal consensus-forming process, employing the examination of 
recent medical literature by panels of pediatric practitioners 
and educators, with explicit designation of educational and 
evaluative objectives for each content item. Standard-setting 
employed a unique modification of the Nedelsky technique, 
supported by an adaptation of the Rasch model for latent trait 
analysis. An absolute standard was arrived at through a process 
which set consensus as to relevance of each question against the 
difficulty of the question. The results suggest that the program 
has had a substantial impact upon the motivation of candidates 
for continuing medical education. 
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HOUSESTAFF STRESS IN NEONATAL INTENSIVE CARE UNIT: 6:31 ANALYSIS OF FACTORS INVOLVED. T.A. Clarke, W.M. Manis 
calco, C. Hannon-Johnson, D.L. Shapiro, Univ. of Roch 

School of Medicine, Dept. of Pediatrics, Rochester, N.Y. 
For housestaff, working in an intensive care setting can be 

stressful. To identify the factors in the NICU that housestaff 
perceive as stressful we constructed a questionnaire consisting 
of 114 statements distributed among 5 potentially stressful area& 
Each ietm was ranked on a 5-point stress scale. 41 of 44 (93%) 
house officers surveyed replied. In general, working in a NICU 
was rated moderately to extremely stressful (score 3.96 out of 5). 
12 house officers (28%) rated it extremely stressful, while only 
2 rated it mildly stressful. Of the 5 major areas, the most stress 
ful was the working hours (score 4.02); the most stressful items 
in this area were working the day after being on night call 
and working long hours on call (4.49). The second most stressful 
area was interaction with families (3.52), especially talking 
with parents of dead or dying infants (4.34) and dealing with 
parent's anger (4.04). Items related to staff interactions gen
erally were not stressful (2.54) though interacting with uncoop
erative nurses was among the most stressful items (4.38). House 
officers off work hours were also affected; the most common effect 
was inability to sleep normally on nights off-call (83%) and ef
fects on mood (74%). Sex, residency level or marital status did 
not influence the stress level but medical school experience in 
neonatology and relevance to career plans were associated with a 
lower stress level. These data indicate that working in a NICU is 
extremely stressful for a significant proportion of house of fic
ers and that certain areas can be isolated as highly stressful. 

HEALTH HAZAROS OF PETTINr. ZOOS. David A. Clark and 
Jeffrev E. Thompson. (Soon. F. A. Oski). Dept. of 
Ped1atrfcs, Upstate Medical Ctr., Syracuse, N.Y. 

As western society has evolved from rural conrnunities to urban 
centers, fewer children have been exposed to animals conrnonly 
found on farms. Pettinq zoos have appeared in an attempt to 
capitalize on this situation. They are frequently found in 
shoopinq centers and state fairs. 

We observed children in five pettinq zoos in three states and 
were able to classify the types of adverse interaction into 
three qroups: Phvsical tra.uma, emotional trauma and potential 
infections. Physical trauma conrnonly observed included bites 
(durinq attempted feedinqs) and bruises, primarily of the hands 
and feet of small children who were knocked down and stepped on. 
Many instances of osycholoqic trauma were noted when young 
friohtened children were repeatedly forced by the parents to feed 
or pet the animals. A frequently observed potentially infectious 
interaction was the repetitive close cuddlinq of the animals 
which exoosed the children to secretions of animals and previous 
children. 

Several instances of conroohaqia were noted when a younq child 
would spill a cup of animal feed oellets and while pickinq them 
un mix in feces which he would then eat while sharinq with the 
animals. The oettino zoo animals were frequently handled by many 
children simultaneously with no olace to retreat. Pettinq zoos 
are crowded, artificial and with the usual poor adult supervision 
unsafe for hoth child and beast. 

NUTRITION IN PRIMARY CARE PEDIATRICS. Jean Craig and 
6:J:JDianne Murphy. (Sponsored by P.A. Brunell). Univ. of 

Tx. Hlth. Sc. Ctr., Dept. of Pediatrics, San Antonio,li< 
It has been demonstrated that traditional pediatric training 

programs provide inadequate nutrition information concerning nor
mal childhood requirements and infant feeding practices. A nutri
tion curriculum and evaluation process were developed to improve 
the nutritional knowledge base of pediatric housestaff (PH). 
Initial assessment of PH at all levels revealed knowledge deficits 
in well child nutrition. A "core" curriculum of six one hour 
small group or individual teaching sessions was developed and im
plemented by a nutritionist as part of a multidisciplinary teach
ing team in a continuity care clinic. 

Nine of the 40 items on a comprehensive pediatric test are used 
to evaluate the nutrition knowledge of the PH. The entry scores of 
PL-l's, PL-2's, and PL-3's in 1979 demonstrated no significant 
difference in the nutritional knowledge base of the three groups, 
with both PL-2 and PL-3 scores being below 70%. With no inter
vention, the 1980 PL-3's had an exit score of 64%, which was below 
the entry level score of 68%. After one year of partial imple
mentation of the program the 1981 PL-3's had an exit score of 82% 
which is significantly higher (p<:'0.05) than that of the 1980 
PL-3's exit score of 64%, yet both groups had equivalent entry 
scores of 68%. 

This program demonstrates that PH did not acquire competency in 
well child nutrition needs and practices in a traditional resi
dency training program. With implementation of a "core" curri
culum planned and delivered by a nutritionist the PH's nutrition 
knowledge significantly improved. 

THE EFFECTS OF FREQUENC'I ON BREASTFEEDlNGS ON NIPPLE • 634 SORENESS AND BREAST ENGORGEMENT. M.lleCarvalho, M.Klaus, 
A. Friedman and R. Merkatz, Rainbow Babies & Childrens 

Hospital, Mt. Sinai Med Ctr., CWRU, Cleveland, Ohio. 
To prevent breast complications in the first days ofter deliv

ery, many maternity units advise mothers to limit the frequency 
and duration of nursings. To investigate the effects of the fre
quency and duration of feedings on nipple soreness and breast en
gorgement we studied 2 groups of mother-infant pairs in the first 
10 post-partum days. Allocation to the groups was determined by 
the day of delivery. All mothers recorded daily the frequency and 
duration of eaci1 feeding, nipple soreness and breast engorgement. 
We measured milk output and infant weight gain on the 15th day. 
lnfant and maternal characteristics were not significantly differ-
enc between the groups. Mothers in the low frequency group (n=12) 
nursed on a routine 3-4 hours schedule while those in the high 
frequency group (n=lS) were encouraged to feed frequently. Al-
thou2h mothers in the hi2h freauencv e.rouv nursed si2nificantlv 

FEEDING DURATION OF NIPPLE BREAST 
FREQUENCY/24h FEEDINGS(min/24h) SORENESS ENGORGEMENT 

LOW 7 ± 1. 3 127 ± 37 0.75±0.5 0.75 ± 0.6 
HIGH 10 ± 1. 7* 134 ± 40t 0.63!0.4t 0. 75 :': O.St 

mean :': SD *p <.0001 tnot s1gn1f1cant 
more frequently they did not experience either more soreness or 
engorgement. However, mothers in the high frequency group pro
duced significantly more milk (724 vs 502 ml, p<.001) and their 
babies gained significantly more weight (560 vs 347 gm, p<.02). 
High frequency of feeding improves milk output and infant weight 
gain and does not increase breast complications. 

COMMUNICATION TRAINING IN A PEDIATRIC RESIDENCY, Lee 
6:J5 Dickinson, Michelle Huels, Dianne Mur h . (Sponsored 

by P.A. Brunell . University of Texas Health Science 
Center, Dept. of Pediatrics, San Antonio, Texas. 

A competency-based didactic program in interviewing was devel
oped to improve communication skills of pediatric housestaff. The 
program, implemented in a continuity clinic, began with a video
tape of PLl's and 3's in a first visit, well-baby exam. PLl's were 
then given a series of didactic presentations on communication 
skills and feedback on their videotape performance and then video
taped for follow-up measure. PL3's were used as a measure of the 
skills acquired in the "pediatric system," Comparisons were made 
between PLl pre's and PL3 controls (C), 1-pre's and 1-post's, and 
1-post's anrl C's. Comparisons were made on the basis of a 17-item 
interview scale developed in the clinic. It appears there is an 
acquisition during residency of interviewing skills that are de
ficient on entry. However, though C's outperformed 1-pre's on 12 
of 17 items, the difference being significant on 4 items (p's rang
ing from .001-.003),they were deficit in 6 areas. 1-pre's equaled 
or outperfonned C's on 5 items, significantly on l (p=.Ol). Imple
mentation of the teaching/feedback (T/F) had 2 major effects. PLl's 
improved their skills in 13 areas, significantly in 3 (p's from 
.005-.02), being deficit on follow-up in only 4 areas. However, 
skills in 2 areas which had been relatively low on entry deterior
ated almost to the even lower C level, despite teaching. Compari
son of 1-post's and C's indicated that T/F resulted in substantial 
equivalence between the 2 groups, with no significant differences. 
These findings indicate that although residency training improves 
communication skills over entry, sig. deficits remain and that l's 
can exceed the 3 level with intervention. 

MULTIDISCIPLINARY RESIDENCY TRAINING IN AMBULATORY 
tt:."J.tt:. PEDIATRICS. Lee Dickinson, Dianne MurJlhY and Philip 
\J...J\J Brunell. Univ. of Tx. Health Sc. Ctr., Dept. of Pedi

atrics, San Antonio, Texas. 
A multidisciplinary teaching program in comprehensive pediatric 

care (CPC) for housestaff was developed and implemented in a con
tinuity clinic. Staff are a nutritionist, pediatric nurse practi
tioner, social worker, psychologist, and lab technician. The 
curriculum includes nutrition (Nu), health promotion, communica
tion skills (CS), psychological aspects of health care and lab 
skills. Teaching residents in this setting offers 2 advantages: 
l) the continuous patient contact necessary for CPC, e.g., nu
trition and behavior counseling, parent education; and 2) feed
back over time regarding interventions. Evaluation centers on 3 
modalities: l) pre and post minitests of each content area; 2) a 
comprehensive test covering all content areas and 3) assessment 
of videotaped patient/resident interviews. Preliminary pretest 
data show major deficits in many areas for both PLl's and 3's. 
PL3's scored below 70% on 75% of the psychosocial/growth and de
velopment (P/GD) items and on 35% of the communication/interview
ing (C/S) items. PLl 's scored below 70% on 100% of P/GD items, 
on 75% of lab skills, and on 65% of C/S items. All levels scored 
at or below 70% in Nu. Follow-up data showed significant im
provement in Nu, CS and Lab (p's{.05). This program has: 1) 
identified specific deficits in knowledge of and skills in CPC at 
all levels and 2) shown that professionals from allied areas can 
significantly impact pediatric training. 
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RELIABLE INTERPRETATION OF THROAT CULTURES BY 
RESIDENTS., Paul M. Douthitt, John W. Greene, Michael 
Werner (Spon. by Peter F. Wright), Vanderbilt Univ. 

Med. Ctr., Department of Pediatrics, Nashville. Recent studies 
have questioned the ability of physicians in training to inter
pret throat cultures reliably. To investigate this and to eval
uate our educational process, residents' interpretations of cul
tures performed in a pediatric clinic and student health service 
were compared to independent readings by laboratory technicians. 
Residents are educated in office bacteriology by reading throat 
cultures with faculty supervision during general pediatric rotat
ions at a community hospital where they spend 2-3 months peryecr, 
Residents at the PGY-3 level of training on an adolescent rotat
ion independently read throat cultures in a student health 
Eight residents at the community hospital and four residents at 
the Student Health Center read 474 cultures with no resident int
erpreting less than 10. Throat swabs were plated directly onto 
blood agar plates and incubated at 37° C. A bacitracin disc was 
placed in the original inoculum. After 18-24 hours plates were 
examined for colonies of group A beta hemolytic streptococci. 29% 
of the primary plates were considered unreadable and were sub
cultured because beta hemolytic colonies were present but not 
near the disc or if there was an overgrowth of other hemolytic 
organisms. Subcultures were examined in 24 hours. Only one cul
ture at each location was read as positive by the lab technicians 
which had been read as negative by the residents. No cultures 
were falsely reported as positive by the residents. We con
clude that residents can reliably interpret throat cultures and 
maintain this reliability when unsupervised. 

638 
CHLORAMPHENICOL USE AND ABUSE IN A PEDIATRIC 
HOSPITAL. Faden, Lois Neidermeyer, 

J. Szefler. State University of New York at 
Buffalo, Children s Hospital of Buffalo, Department of Pediatrics, 
Buffalo, N. Y. 

Emergence of ampicillin-resistant H. influenzae type bas a 
cause of serious infection in children has resulted in a resur
gent use of chloramphenicol. Concern over the frequency of 
chloramphenicol use prompted a review of its use. Fifty-five of 
1000 children admitted to the hospital received chloramphenicol 
for 1-17 days (median 2 days). They ranged in age from 1 month 
to 15 years (median 5 months). Chloramphenicol was administered 
by the intravenous route in doses from 50-100 mg/kg/d. Chloram
phenicol was begun in combination with a penicillin as empiric 
therapy in children being evalL•ated for sepsis, meningitis, 
cellulitis, pneumonia, septic arthritis, osteomyelitis, and 
abscess. The initial diagnoses were substantiated in 31; 
H. influenzae type b was the etiology in only 4. A large number 
of children had documented viral diseases. Chloramphenicol 
toxicity was most often monitored with serial CBCs, rarely with 
reticulocyte counts or serum concentrations of chloramphenicol. 
These data demonstrate that chloramphenicol was used excessively 
as empiric therapy, although it was administered by the correct 
route, in appropriate doses, and for appropriate periods. 
Monitoring of toxicity appeared inadequate. These findings were 
presented to the medical staff in order to improve the pattern 
of chloramphenicol use. 

SICKLE CELL SCREENING OF NEWBORNS. Ranjeet Grover, 
Doris L. Wethers, Genetic Screening Program, New York 
City Health Department, New York 

Legislation in New York State mandates that all newborn babies 
be tested for sickle cell along with seven other conditions. Of 
213,296 newborns tested in New York City over the period of two 
years (Jan. 1, 1979 - Dec. 31, 1980), 280 infants were diagnosed 
to have sickle cell disease (SS, SC and S Thal), 14 CC disease 
and 4 C Thalassemia on repeat testing. All those diagnosed to 
have sickle cell disease were given a specific appointment to a 
sickle cell clinic or other health agency for comprehensive medi
cal care. Follow-up data is currently being collected re. the 
morbidity and mortality among these patients. In addition 7,039 

identified with sickle cell trait (AS), 1,921 AC and 
12 ACH r . Of 6,830 families who were notified of the trait 
(AS and AC) diagnosis in their infants and were invited for test
ing and counseling, 2,875 (42%) were tested and counseled during 
the study period. These fiqures have improved remarkably during 
the year 1981 because of the active oarticipation of the 
Testing of the families also identified 26 parents with the diag
nosis of sickle cell disease (6 SS, 20 SC) and one with S/HPFH. 
Of these only 9 parents were aware of their diagnoses prior to 
testing. 

THE EFFECT OF A COMPUTER GENERATED BLOOD GAS DIS
{).4() PLAY ON THE OUTCOME OF RDS. Marcus Hermansen, 

Harry Atherton, Neil Edwards, David Phillips, 
Paul Perlstein, Univ. Cincinnati Coll. Med., Dept. of Peds. 

To improve outcome of neonatal RDS, an online computer sys
tem has been used to sort blood gas data, displaying the gases 
on TV screens if a markedly abnormal pH or a worsening pH trend 
is detected. The outcome of infants cared for with and without 
the display, the physicians' responsiveness to an abnormal pH, 
and the outcome of pH trends were studied. 32 newborns with RDS 
spending their first week with the display (DSPLY) and 22 
spending it without the display (CONTROLS) generated study 
data. Groups were comparable for sex, race, APGAR's, gestation, 
B.W. and admission age. At one week, ventilator and 02 re
quirements, and mortality were all less in DSPLY infants 
(p>.05). Of the infants <15019 and requiring ventilation, 5/15 
DSPLY and 0/12 CONTROLS were living, extubated, and in room air 
at age 1 wk (p<.05). The elapsed times from abnormal pH to the 
next gas, to an improved pH, and to a normal pH were: 

Next Gas* Improved pH** Normal pH*** 
CONTROLS 96±10min 243±3lmin 421±45min 
DSPLY 88±6 min 173±15min 321±32min 
t-test *p>0.3 **p<0.05 ***p<.10 
Fewer trends worsened in DSPLY (38/222 trends) than in CONTROLS 
(36/136) but more trends were overcorrected in DSPLY (12/222) 
than CONTROLS (1/136) (p=.03). The computer generated display 
was thus associated with improved outcomes in very low birth 
weight, ventilated infants, due to more rapid and improved 
physician responses to abnormal pH values. 

STAFF ATTITUDES REGARDING A PEDIATRIC CARE-WITH-PARENT 
{).41. PROGRAM. Pamela C. High, Steven G. Weiss, Peter A. 

Gorski, Ronald I. Clyman. Mt. Zion Hospital and Medi
cal Center, of Pediatrics, San Francisco, CA. 

We have developed a program on our pediatric ward in which pa
rents are encouraged to "room in" and participate in the care of 
a hospitalized child. The parent of any child may participate in 
the program, regardless of the child's diagnosis or acuity. 
Staffing of the unit is based on acuity and is not modified by 
parent involvement in the program. A 5-item Likert-type question
naire was developed to survey the effects of the program as per
ceived by medical and nursing staff. Although the nursing staff 
constantly interfaces with parents in the program and might be 
expected to have sharper criticisms of it, we found no significant 
differences between their responses and those of the medical 
staff. Eighty-seven percent of the staff felt that the program 
made their jobs easier; 7% felt that it made their jobs more 
difficult; 63% felt that the program improved their efficiency, 
while 13% felt it decreased efficiency; 33% thought the program 
decreased patient care errors while 11% thought it increased 
errors. Ninety-two percent felt that the time they spent with 
parents was satisfying while 8% found it frustrating. One-hundred 
percent of the staff surveyed would choose a ward with a care with 
parent program should their child require hospitalization. These 
findings suggest that active parent participation on a busy pedi
atric ward serving children with a wide range of problems does 
not perceptibly increase staff's work or errors or decrease 
staff's efficiency. 

TEETH IN PSEUDOHYPOPARATHYROIDISM: RESPONSE TO TREAT().42 MENT WITH 1,25-DIHYDROXYVITAMIN D OR VITAMIN D. 
George Hug, William A. Mueller, Clifford J. Steinle, 

Don P. Wilson and Sean J. Fennell. Department of Pediatrics, 
University of Cincinnati, Cincinnati, Ohio and The Children's 
Medical Center, Tulsa, Oklahoma. 

A black girl age 12 y and an unrelated black boy age 11 y had 
hyperactive reflexes, positive Chvostek, hypocalcemia, hyperphos
phatemia, mental retardation, cerebral calcification. Serum para
thyroid hormone (PTH) was increased and l,25(0H) 2D was low normal. 
Diagnosis of pseudohypoparathyroidism (PHPT) type I was consistent 
with lack of increased urinary excretion of phosphate and 
after i.v. PTH. Both children had dental abnormalities typical 
of PHPT: enamel hypoplasia of permanent premolars and second 
molars; no eruption of permanent teeth (except lower central inci
sors in the girl) resulting in dentition as in a 6 y old child. 
In the boy abnormalities of teeth and serum were unchanged after 
8 mo. of Vitamin D, 200,000-900,000 units p.o. every 2-5 weeks. 
The girl was treated for 8 mo. with l,25(0H) 2D1(ROCALTROLR), lmcg 
p.o. daily. Her well being improved. Phosphare and calcium in 
serum became normal. Her primary canines exfoliated. Root re
sorption of remaining primary teeth increased. Eruption of per
manent teeth resumed at a normal rate (retaining a 6 y delay). we 
conclude that teeth formed between ages 3-7 y (but not those ear
lier) suffered enamel hypoplasia. Hence PHPT seemed to reach 
clinical significance (with respect to teeth) when the patients 
were 3-4 y old. Enamel hypoplasia once it occurred could not be 
reversed. It might have been preventable if the patients had 
received l,25(0H) 2D3 before the age of three years. 
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EARLY SEX MIS EDUCATION. Betsy Lozo ff, Abraham Wolf 643 (Spon. by M. Klaus), Case Western Reserve University 
School of Medicine, Depts. of Pediatrics and 

Psychiatry, Cleveland, Ohio. 
To describe some aspects of early sex education in U.S. fami

lies, 91 randomly-selected mothers of I to 4 year-Dld children 
were intereviewed at the time of well-child care in representa
tive pediatric facilities. This age range was chc>sen because 
issues of sex differences and sexual identity are prominant 
during toilet training and the preschool years. The group was 
similar in racial and educational background to census data for 
the Cleveland area. 84% of the children were regularly exposed 
to adult nudity <luring batl1ing and dressing (not including those 
who observe parental toileting only). However, only half the 
mothers noted their children to be interested in the sex differ
ences between boys and girls or between adults and children. 
Terms for male genitalia were used by 78% of mothers of boys, but 
words for female genitalia were significantly less commonly used 
with girls (58%), (p=0.04). For both girls and boys, slang or 
ethnic words were generally used, regardless of race or education. 
In contrast to a previous sample of highly educated mothers who 
regretted not learning words for female genitalia until adoles
cence or adulthood, mothers in this representative sample were 
embarasse<l and seemed at a loss to explain whether their terms 
referred to the vagina or organs. Pediatricians could 
easily use specific labels during the genital examination of the 
young child, thus educating both parents and child and 
ing that sex is not a taboo subject. 
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SLEEP PROBLEMS IN PEDIATRIC PRACTICE, B. Lozoff, A. 
Wolf (Spon. by M. Klaus), Case Western Reserve U. 
School of Med., Depts. of Pediatrics and Psychiatry, 

Cleveland, Ohio. 
To determine if common sleep problems, readily ascertainable 

by pediatric professionals, are associated with other disturbances 
in young children and their families, a sample of 50 healthy 
children under 4 years of age was enrolled in an interview study 
on the basis of well-child care appointments in representative 
facilities. A sleep problem in a child 6 months of age or older 
was defined as bedtime struggles or night waking which involved 
the parents three or more nights each week for the month preced
ing the interview. By this definition, 31% had a sleep problem, 
of concern to the mother in each case. Of these, only one had a 
bedtime problem without night waking and the majority had both. 
Sleep problem children did not differ in demographic characteris
tics from non-sleep disturbed children, but were more likely to 
have parents who responded to night waking by bringing the child 
into the parental bed (p=0.03) or with other forms of body contact 
(p=0.02). Mothers of sleep-problem children were significantly 
less accepting (p=0.02) and reported more severe stresses 
(p=0.002), especially associated with family illness or accidents, 
sibling births, overnight and unaccustomed daytime separation from 
the mother, and depressed maternal mood. However, few pediatri
cians discussed sleep after a child's early months of life. Thus, 
night waking seemed to be an easily quantifiable behavior which 
should alert professionals to the existence of more pervasive 
disturbances in child and family. 

INFANI' FRACIURES: WHEN TO SUSPEX::T ABUSE. Michael G. 
David A. Clark_, Dept. of Pediatrics·,-SUNY, -

Upstate Med. Ctr., Syracuse, .iY Wror;. M. Williams) 
'lhe charts of 83 children admitted to t:\\U major hospitals 

serving metropolitan Syracuse with fractures (114) in the first 
year of life were reviewed for site of fracture and etiology. 

'lhe fracture site and etiology are smrnarized in the table. 
Abuse Accidents Birth Traurra Unclear 

Skull 7 54 2 2 
Leg 11 5 1 3 
Arm 8 4 1 
Ribs 12 
Clavicles 3 
Scapula 1 

Thirteen of 17 old fractures were caused by abuse; 3 
birth traurra. Eight of 18 (44%) abused children had multiple 
fractures versus four of 65 (6%) non-abused children. Expressed 
differently eight of 12 children with multiple fractures (66%) 
were abused children. 'Tho of three fractured clavicles in abused 
children were old and probably due to birth trauma. Lab chemis
tries (Ca++, Phos., All< P'tase) were normal when tested. No 
metabolic tone disease was diagnosed 

In conclusion rrost fractures in infants == in otherwise 
normal tones. Abuse soould be suspected if tlE fractures are 
healing (old) or multiple (especially ribs, 100% in our series). 
careful history and physical examination remain vital for 
diagnosing child abuse. 
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0BSERVATION SCALES TO IDENTIFY SERIOUS ILLNESS IN FE
BRILE CHILDREN. faul L. McCarthy, Michael R. Sharpe, 
fhomas Thomas F. Dolan, Brian W. Forsyth, 

Domenic V. Cicchetti. Yale University School of Medicine, Yale
New Haven Hosp. Dept. of Pediatrics. New Haven, Connecticut. 

The pediatrician makes a judgment of degree of illness(Toxici
ty)of a febrile child based on observation prior to history(Hx) 
and physical exam(PE). In order to define valid and reliable ob
servation data for that .Judgment, data from 2 previous studies 
were used to construct 3 point scales of 14 observation items 
correlated with serious illness(SI) in those reports. Between 
11/1/80 and 3/1/81, these 14 scaled items were scored simultane
ously by attendings, residents and nurses prior to Hx and PE on 
312 febrile children <24 months seen consecutively in our Primary 
Care Center and one private practice; 37 had SI. Multiple re
gression analysis based on patients seen by at least 1 attending 
revealed 7 items(Quality of Cry, Reaction to Parents, Color, 
State Variation, Hydration, Eye Appearance, Respiratory Pattern) 
were significant and independent predictors of SI(Multiple R• 
0.64). Interobserver levels for scoring these 7 items 
between 1 attending pair who saw 1/3 of the patients were, with 
one exception, clinically By dis
criminate function analysis, these 7 items had, when used togeth
er, a specificity of 867. and a sensitivity of 747. for SI. Only 
2.1% of patients with a score of <0.10 from discriminate function 
analysis had SI; 91% with a score of >0.50 had SI. The sensiti
vity of these 7 items for SI when combined with Hx and PE was 89%. 

This 7 item model, when used prior to Hx and PE is reliable, 
predictive, specific and sensitive for SI in febrile children. 
For maximum sensitivity, it should be combined with Hx and PE. 

• 647
CLJNICAL LABORATORY PROGRAM FOR PEDIATRIC RESIDENTS . 
D t:1w:oh;t G Macias and ll Gessne.r.(Sponsored by P.A. 
Brunell). University of Texas Health Science Center, 
Dept. of Pediatrics, San Antonio, Texas. 

The clinical laboratory plays an important role in health care 
today. Our preliminary data indicate that most residents (R) know 
suprisingly little about corrmon office lab tests (COLT). Inade
quate knowledge (below 70%) was demonstrated in 6 of 8 basic lab 
tests; the average score in the 2 tests involving cultures was 22i 
The results are consistent at all levels tested (Pll-3). A lab 
curriculum (LC) covering COLT and emphasizing one-to-one teaching 
and practical testing was implemented by a technologist/teacher in 
a small OPD lab. Baseline performances for each R were established 
Follow-up (FU) evaluations showed improvement in all 8 areas. The 
program demonstrates that withrut a LC, R's are markedly deficient 
in basic lab skills, beginning their residency with adequate 
knowledge and skills in only 2 Knowledge of all other 
routine lab procedures is inadequate and remains so despite mini
mal improvement during training. A limited LC can overcome these 
deficits, bringing PLl's to the FU PL3 level within a year. 

,..,_ rn11 111...+-ru .,..,. ................... u ..... Gtam9"' UA 'N'".tl!Ues 
,.... paot ,.... . rost ,....r- ,...,.... p«·pti"t ,....pest ,....,..+ ,,..,..n ...-.ie 

PL-3 'J'f 42. 85 Z8 82. '° '15" SS 83 '5 82. 86 'J'? 78 'l'I 70 92. II 

Pl.-2. '1'I 25 7'1 22 78 SS 88 35 BS ,, 'l'I Be '1? 102 '15 /02 '12- 13 

PL·l 'l'f 2" - 10 - "IS - '12. - S1' - 85 - SS - se II 

Pt.·l 18 - 2D - 37 - 50 - "" - 72. . S2 5'1 - 10 
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PL·1 '81 12. - II - 30 - "12. - 35 - 83 - /03 - IOI - 10 

SIMPLIFICATION OF CALCULATIONS IN THE NEONATAL AND 648 PEDIATRIC ICU USING A PROGRAMMABLE HAND llELD. 
CALCULATOR. Josef Neu, K. J. Sheth, Car! Eisenberg, 

Torn B. Rice, C. Larry Kien, Allen D. Wilson, Larrie D. Sarff. 
(Span. by Jerome v. Murphy). The Medical College of Wisconsin, 
Department of Pediatrics, Milwaukee. 

In order to improve accuracy, save time and focus ICU person
nel on physiologic monitoring of the critically ill patient, we 
have developed several programs for a relatively inexpensive pro
grammable, conunercially available calculator. These include 
programs for calculations of: (1) Dilutions for constant infusion 
of frequently used medications such as dopamine, isuproterenol, 
nitroprusside, prostaglandins, etc. In order to avoid errors in 
data entry, safety flags have been incorporated. (2) Nutritional, 
fluid and electrolyte monitoring of patients receiving oral in
take and/or up to three infusions of fluid or hyperalimentation; 
(3) cardiopulmonary and echocardiographic monitoring: (4) Renal 
function calculations that aid in the differentiation of renal 
and pre-renal failure; (5) Aminoqlycoside dosing. 

U.-;c of this calculator and the programs which we have develop
ed are simple, relatively inexpensive, should improve accuracy 
and save considerable time in doing tedious repetitive 
calculations. 
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THE PREDICTIVE VALUE OF THE "IN-TRAINING EXAMINA-649 TION." Frank A. Oski and Ernest M. Post. Dept. of 
Pediatrics, SUNY, Upstate Med. Ctr., Syracuse, N.Y. 

It is now customary for pediatric residents to take the In
rraining Examination (ITE) of the American Board of Pediatrics. 
oe reviewed our 10 yr. experience with the ITE in an attempt to 
determine if the performance on the exam during the PL-1 and PL-3 
yrs. correlated with the performance on the written portion of 
the certification exam of the Board (ABP). We found that the per
oentile rank during the PL-1 and PL-3 yrs. was significantly 
correlated with the eventual score on the ABP exam (PL-1, r•0.64; 
PL-3, r•0.44) with the PL-1 performance having a better predic
tive value. When the relationship between PL-3 scores and Board 
scores was examined it was found that 42% of the group scored at 
Least 10 points lower in the ABP; only 11% scored more than 10 
>oints higher; 47% stayed within 10 points in the 2 exams. The 
>erformance of these 3 groups in terms of mean %tile scores was: 
;roup with: PL-1 Score PL-3 Score Board Score 
io change 74 %tile 79 %tile 82 %tile 
>ecline in score 70 %tile 85 %tile 61 %tile 
lmproved score 74 %tile 62 %tile 90 %tile 
rhere was no way of predicting with certainty, from initial 
;cores or PL-3 scores, the precise performance in the ABP. Even 
1mong residents in whom PL-1 and PL-3 scores within 10 
>oints of each other, 38% showed a deviation from this estab
lished pattern on the Board exam. Percentile ranks are subject 
:o change as a result of effort and emotional factors. In our 
>rogram the decrease in night call during the third yr. did not 
cesult in an increase in relative knowledge. 

650 ASSESSING RESIDENCY TRAINING IN BEHAVIORAL 
• PEDIATRICS S PhiJJips, SB Friedman, J Parrish, & B Zebal 

Depts Ped and Psychiat, Univ Sch Med, Baltimore 
Three groups of residency programs were compared: 11 funded (F) to 

>rovide mandatory behavioral training, 7 not funded (NF) but providing 
nandatory training, and 6 controls (C) not requiring training. At the 
•eginning and end of academic year 80-81, 569 residents (70%) completed 
1uestionnaires assessing attitudes regarding behavioral disorders (e.g., 
chool phobia), physical disorders (e.g., pharyngitis), and "mixed" disorders 
e.g., failure to thrive). Behavioral knowledge was tested by 60 multiple
:hoice questions. ANOV As evaluated amount of change, revealing that 
·irtually all significant effects related to program type occurred in the 
'L-2 year. Regarding attitudes, similar results were found for 3 measures: 
competence in management", "ability to advise parents", and "prediction 
,f future relevance". Only Group F demonstrated significantly higher 
:hange scores for both behavioral and "mixed" disorders, relative to 
·hysical disorders; F and NF were significantly superior to C regarding 
·ehavioral disorders. A different pattern was found for 2 other measures: 
knowlege of resources", and "perceived faculty interest". NF change was 
ignificantly superior to F, which was marginally superior to C. Since F 
atings were higher initially, NF ratings became nearly as high as F by the 
·nd of the year. Regarding knowledge, there was a trend in all 3 residency 
ears for Groups F and NF to show greater improvement than C. This was 
ignificant in the PL-2 year and marginal in the PL-3 year. These data 
emonstrate that changes in attitudes and knowledge are related to the 
resence of required training. Funded programs appear to generate the 
nost positive attitudinal effects regarding both behavioral and "mixed" 
isorders, though change was not dramatic. These data also suggest that 
he impact of Denavioral training is most evident in the PL-2 year. 

DEVELOPMENT OF THE PHYSIOLOGIC STABILITY INDEX (PSI) 651 FOR USE IN CRITICALLY ILL INFANTS AND CHILDREN. 
.llii.r..!:.fil M...._ l'olla...k., .s_._ Yeh, llJ:.s .F.... Ru.u:.iman, 

eter R. Holbrook, Alan I. (Spon by G. Rosenquist) ,Gec·rg0. 
Med D.C. 

The PSI was developed to aid in the evaluation of severity of 
llness, efficacy of therapy and care requirements for critically 
11 infants and children. Previously we confirmed the utility of 
he Therapeutic Intervention Scoring System (TISS) and Clinical 
lassification System (CCS) in pediatric ICU patients. The PSI 
s based on the degree of abnormality 34 physiologic variables 
e.g. BP, HR, CVP, PCWP, cardiac output, ICP, Glascow Coma Score, 
BG's, electrolytes). From Dec. 1980 to June 1981 all patients 
dmitted to our 16 bed multidisciplinary ICU were classified by 
CS on admission and daily PSI and TISS scores were determined; 
23 pts. (mean age 5.2 yrs) were classified by the CCS as class 
Cl) II 307., Cl III 337. and Cl IV 377.. Overall mortality at I 
onth was 97. (Cl IV- 237., Cl III- 1%, Cl II- 0%). We found excel
ent ·:orrelation between CCS, TISS and PSI admission scores (Cl 
I- TISS 11.4, PSI 3.2; Cl III- TISS 20.3, PSI 5.2; Cl IV-TISS 
4.8, PSI 12.1) and a significant difference between Cl IV survi
ors (S) and nonsurvivors (NS) for admission scores (TISS: 5=34, 
S=39, p(.02; PSI: S=IO, NS=l8, p(0.0001), maximum scores (TISS: 
=37, NS=47, p(0.0001; PSI: S=l3, NS=26 p(0.0001) and slopes of 
egression (TISS: S= -2.0, NS=0.7, p(0.0001; PSI: S= -0.65, NS= 
.1, p(0.0005). We conclude that the pediatric PSI correlated well 
ith other methods of patient assessment (CCS and TISS). PSI 
cores reflect mortality as well as degree of change of 
hysiologic abnormalities. 
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SCREENING FOR COLONIZATION WITH GROUP B STREPTOCOCCI 5 (GBS): IMPACT ON THERAPEUTIC DECISION MAKING. 
Joan A. Regan, Jane O'Neill and L. Stanley James. 

Columbia Univ., College of P & S, Div. Perin. Med., Dept.Ped. ,NY. 
It has been alleged that screening programs result in un

necessary diagnostic and therapeutic intervention. In order to 
test this hypothesis during a 3 year period we advocated rapid 
screening of mothers for colonization with GBS at the time of 
admission for delivery. Screening was performed at the discre
tion of the obstetrician caring for the mother, generating a 
screened (N = 6,324) and unscreened group (N = 2,422). Among 
the screened group 12.47. of mothers were GBS <:E} • 

Knowledge of culture status of each patient was made available 
to the pediatricians who would ultimately care for the newborn 
within hours of the mother's admission for labor and delivery. 
Prophylactic treatment was not advocated; rather, treatment upon 
recognition of symptoms was recommended. 

Under these guidelines 5.6% of infants born to mothers in the 
screened group vs 11% in the unscreened group were evaluated and 
treated for sepsis. Ratio of inf ants evaluated to those with 
proven sepsis was 9.1:1 in the screened group vs 11.3:1 in the 
unscreened group but 4.1:1 in the GBS (i) screened group. 

We conclude, that contrary to prevailing opinion, a screening 
program for GBS colonization did not increase the number of 
infants subjected to workup and treatment for sepsis, but sig
nificantly increased the sensitivity of the therapeutic decision 
making when culture status of the mother was known to the pedia
trician. 

ACUTE OTIT IS MEDIA (AOM) SECONDARY TO AMP ICILLIN RE-653 SISTAJff HEMOPHILUS !JffLUENZAE (AmpR H.flu): EXPERI-
ENCE WITH 71 CASES. Richard H. Schwartz, 

Rodriguez, Ronald Barsanti and Waheed IL Khan. Research Founda
tion of Children's Hospital and the George Washington University 
School of Medicine and Health Sciences, Washington, D.C. 

In the past years, we treated 71 children with AOM second
ary to AmpR H.flu confirmed by myringotomy and culture of middle 
ear exudate. They ranged in age from 4 to 72 months (mean age 
21.7 months); 9 6 months of age. At the time of myringot
omy, 58 children (82%) had been receiving, or had recently com
pleted therapy 3 days), with either ampicillin or amoxicillin. 
Cultures from all 71 children were plated on chocolate agar with 
bacitracin. A 10 µg ampicillin disc was placed on the streaked 
primary plate to select presumptive AmpR Hemophilus which grew 
near the disc. s-lactamase determination was done on all iso
lates. AmpR H.flu was recovered from all 71 children. Seven 
children (7/71) had myringotomy performed both before ampicillin 
therapy and on persistence of AOM. All 7 initially had H. influ
enzae sensitive to ampicillin recovered from the middle 
ter ampicillin treatment, when persistent AOM was diagnosed, AmpR 
H.flu was recovered from the middle ears of all 7. Antimicrobial 
therapy for persistent AOM included erythro/sulfa (38), TMP-SMZ 
(17), ceclor (13), and other (3). There was no apparent thera
peutic superiority of one modality over the others as determined 
by the persistence of AOM. 

SURVEILLANCE OF AMPICILLIN RESISTANT HEMOPHILUS 654 (AmpR Hem) IN SICK AND WELL INFANTS. Richard H. 
Schwartz, Wm. J. Rodriguez and Tahir Sait. Research 

Foundation of Children's Hospital and the George Washington Uni
versity School of Medicine and Health Sciences, Washington, D.C. 

Simultaneous semi-quantitative throat cultures (TC) and naso
pharyngeal cultures (NP) were obtained from 152 children. Sixty
five were well with no recent exposure to antibiotic; 51 had pur
ulent nasopharyngitis; 36 were seen at 10-day follow-up after 
ampicillin treatment of acute otitis media. All cultures were 
plated irrmediately on chocolate agar with bacitracin. A 10 µg 
ampicillin disc was on the streaked primary plate to se
lect presumptive Amp Hem which grew near the disc. s-lactamase 
determination was done on all isolates. H. parainfluenzae was 
recovered more often than H. influenzae, 55% vs 45%. Hemophilus 
species (H.flu) was recovered by TC from 92/152 children (60%); 
27/92 (29%) were AmpR Hem. NP recovered H.flu from 68/152 (45%); 
19/68 (28%) were AmpR Hem. TC was more sensitive than NP for re
covering H.flu (92 vs 68); see table. Previous treatment with 
ampicillin did not increase the prevalence of AmpR Hem. 

RECOVERY OF HEMOPHILUS SPECIES FROM THROAT & NASOPHARYNX 

SI1E Well children (65) llasopharyn9itis {51) Ampicillin Rx (36) TOTAL (152) I 
H.flu H.flu ('.: res1stant) H.flu H.flu (: res1s:Jnt;' 

Tn,oat 36 (33) 35 (26) 21 (29) 92 (29) 

NP 27 ( 4) 25 (50) 16 (31) 68 (28) 
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RENIGN TRAtlSIENT GASTP.OINTESTIN/\L (<.D) IN 5 TERM NEWBORNS (NB) IN THE FIRST 3 DAYS OF LIFE. L.D. 
Lilien, G. Srinivasan, J. Singh, S. Yoora, R.S. 

Cook County Hosp. Dept. of Ped. Uhiv of 111, Chicago. 111. 
Over 18 months all inborn term NB who presented with bilious 

vomiting were transferred to the NICU. Seventeen NB presented 
within 72 hours (incidence 0.2%); work-up led to surgical inter
vention in 3 (2 malrotation, l jejuna! atresia). The remaining 14 
rm were presumed to have TGD. TGD presented with bi 1 ious vomiting 
at <12 hours in 1 NB. between 12-24 hours in 9, between 24-48 
hours in 2, and between 48-72 hours in 2. All 14 NB with TGD 
oassed meconium within 24 hours of birth; 3 had a meconium plug. 
Abdominal x-rays showed generalized distended bowel loops in 10 
and normal gas pattern in 4. Eleven NB with TGD had normal con
trast studies; the remaining 3 improved before contrast studies 
could be done. Eleven NB with TGD had negative septic work-ups; 
the other 3 were not cllnically septic and were not treated with 
antibiotics. Metabolic studies were normal except for 1 NB with 
hypocalcemia and 1 with hyponatremia. None of the mothers were 
given MgS04; 2 had demerol. One NB had fetal distress, 1 had a 1 
min Apgar <3, and none were meconium stained. NB with TGD toler
ated nipple feeding at a mean+S.D. of 4.3+1.5 days (range 2-6 
days) and on clinical follow up had no subsequent GI 
Although bile-stained vomitus is thought to be uniformly an omi
nous sign, it is not invariably associated with surgical problems 
in the NB. Our data indicates that 82% of NB with bilious vomit
ing in the first 3 days of life had TGD; however, appropriate 
work-up is still necessary to insure early diagnosis of potential 
surgical lesions. 

A BEDSIDE TECHNIQUE OF MEASURING ARTERIAL PC02 USING A 
656tcpC02 MONITOR. Arvind Shukla, Azra Nisar, Rama Phat, 

Dharmapuri Vidyasagar. Department of Pediatrics, 
University of Illinois Hospital, Chicago. 

Transcutaneous blood gas monitoring has become a routine pro
cedure in the neonatal intensive care unit. We describe yet another 
use of transcutaneous pC02 monitoring. Since a tcPCOz can be used 
on a single neonate at any given time. Application of this elec
trode for blood pCOz will increase the usefulness of the electrode. 
In order to establish the relationship of PaC02 to bedside pC02, 
we simultaneously measured PaCOz and pCOz by blood drop placed on 
tcPC02 electrode. The electrode was calibrated at 44°c. 44 paired 
samples in 11 infants were measured. For bedside tcPCOz measure
ments, 0.1 ml of arterial blood was placed on the electrode and 
immediately covered with a glass cover slip. The tcPCOz was re
corded until a plateau was obtained. The time taken to plateau 
and time taken to reach 90% of the final value wa.-; also d. 
PaCOz was measured by Radiometer blood gas analyzer. A regression 
analysis of the data showed a significant correlatior. (n=4l·, r=0.97 
p<.005). PaCOz=L0.3+0.76 (tcP02). A paired t test showed mean 6of 
0.20. The X time to reach 90% of the value using tcPC02 electrode 
was 59 seconds. Mean time to reach a plateau was 90 secs. These 
data suggest that the tcPCOz electrode can be used to measure 
arterial pCOz at bedside reliably. Further, the amount required to 
measure pCOz is only 0.1 ml, the time required is short 
(<90 secs.). Multiple measurements can be 1-HC 
a single electrode. This technique can be of s1gn1f1cant in 
emergencies and critically ill patients to measure pCOz reliably 

and rapidly. 

WHAT DIAGNOSIS DOES NOT TELL: THE CASE FOR A NON• 657 CATEGORICAL APPROACH-TO CHRONIC PHYSICAL ILLNESS. 
and -!· (Spon. by 

!· Albert Einstein College of Medicine, Depart
ment of Pediatrics, Bronx, NY 

The assumption that clinical diagnoses provide substantial 
information regarding the sequelae and treatment of chronic 
physical illness is based on the belief that great similarity 
exists among children with a particular diagnostic label. This 
hypothesis was tested using data collected at enrollment in a 
study of 209 children with diverse chronic physical illness. Data 
were analyzed on the child's functional status, impact of chronic 
illness on the family, child's and mother's psychologicRl adjust
ment, utilization of services, satisfaction with care, unmet 
health needs of the child and other family members, a health care 
professional's assessment of the burden of illness, and an inven
tory of psychological and social resources for coping with the 
illness. These variables were remarkably similar for children 
with asthma, myelodysplastic disease, hemoglobinopathies, hydro
cephalus, and seizure disorders. Differences exist on only 6 of 
42 scales. Analysis of the data by body systems associated with 
traditional subspecialty designations revealed similar findings. 
In general the variability was far greater within than between 
disease categories. This suggests that children and families 
faced with a given condition do not as a group have a character
istic profile. These data underscore the need for individual 
assessment of variables relevant to the management of chronic 
childhood illness and support the legitimacy of a non-categorical 
approach for children with ongoing physical problems. 

8 
FEEDING AND STQOLING PATTERNS OF BREAST-FED AND FOR-65 MULA-FED INFANTS DURING THE FIRST 110NTH OF LI FE. 
W. Daniel Williamson, Geraldine S. Wilson, D. LaRue. 

Baylor College of Medicine, Dept. of Pediatrics, Houston. 
Data comparing feeding and stooling patterns of breast-fed 

and formula-fed infants are not readily available in the litera
ture. To provide such data, mothers of healthy, full-term 
infants (30 breast-fed, 12 bottle-fed) maintained diaries, 
recording each feeding and each episode of spitting and vomiting. 
Each stool was to be recorded, and the type of stool (formed, 
pasty, mucus or liquid) was to be noted. Diaries were maintained 
from nursery discharge to l month examination. (Statistical 
analysis was by Student's t-test or Fisher exact test. two
tailed significance level.) Formula-fed infants were found to 
have fewer stools/day (2.5+1 .5 vs. 3.5+1 .4, p<.05) and their 
stools were usually either-pasty (62.5%) or firm (25.5%). 
Although 50.9% of the breast-fed infants' stools were described 
as liquid, nearly the same proportion (443) were described as 
pasty. The consistency of stools was more variable for formula
fed infants than for breast-fed infants. Three or four different 
stool types were reported for 75% of the formula-fed infants 
while only 16% of breast-fed infants had more than 2 different 
stool types. (p<.001). Formula-fed infants were more 1 ikely to 
vomit (58% vs. 13% breast-fed, p<.01) and to experience greater 
number of episodes of vomiting/day. ( .199+.14 vs .. 113+.05, 
p<.05). They also tended to feed fewer times/day (6.7+-:-95 vs. 
7 .5.:!:_l .7) but this difference did not reach statistical-signifi
cance. 

STATUS IN WHITE, BLACK AND AMERICAN INDIAN 
• CHILDRF.N WITH COUPl\RABLE IRON NUTRITION. Ray Yip, 

Amos S Deinard and Samuel Schwartz. Dept of Pediatrics 
and Medicine, University of Minnesota, Minneapolis, Minnesota 

Findings from several large scale nutrition surveys in U.S. 
have found blacks have lower Hgb or Hct values than white (up to 
2.6% in Hct), which leads to the suqgestion of separate 
criteria of anemia for blacks. In current study, using the case 
control method, 425 black and 164 American Indian children were 
matched with equal number of white children for sex, age, and iron 
nutrition status based on serum ferritin to compare Hct. Black 
children have a mean Hct 0.7% lower than that of white, matched 
controls (p < O. 001), but no difference exists between American 
Indian children and their white controls. This findinq is con
sistent with previous series the magnitude of the Hct dif
ference is the smallest reported. The lower Hct in black chil
dren can mostly be accounted for by the calculated incidence of 
heterozygus hemoglobinopathies which have lower Hct values than 
normal blacks, i.e. thalassemia trait and sickle cell trait. 
Since the hemoglobin limiting condition only exists in a subset 
of black population which res\!ltecl in a slight but significant 
lowering effect on Hgb or Hct for the entire group, the use of 
the same diagnostic criteria of anemia for all races will enable 
a unifoI11l detection of nutrition anemia as well as greater diag
nostic rate of hereditary hernoglobinopathies. In the case of a 
black child found anemic, the possibility of factors other than 
iron deficiency should be considered, especially if there is no 
significant Hgb or Hct response after a trial course of oral iron 
therapy. 

660 
HEIGHT AND WEIGHT STATUS OF INDOCHINESE REFUGEE 

• CHILDREN IN COMPARISON WITH U.S. REFERENCE 
STANDARDS. Ray Yip, Karen N Olness, Austin Indritz and 

Eric Torjesen (sponsored by P.R. Dallman), Minneapolis Children's Health 
Center, Minneapolis, MN. 

Members of medical team collected height (ht) and weight (wt) 
measurements from I ,650 children under I 2 years of age in Laotian and 
Cambodian refugee camps and in surrounding villages in Thailand. These 
ht and wt measurements were transformed to age-specific standard 
deviation (SD) values based on the U.S. reference data from the I st Health 
and Nutrition Examination Survey (!97 I-74). The mean values and 
percentages of refugee and Thai children whose measurements fell 
below -2SD value (the 2.5th percentile) of U.S. reference are listed. 

mean as U.S. SD value % with values below -2SD 
Ht/Age Wt/Age Wt/Ht Ht/Age Wt/Age Wt/Ht 

Laotian(450) -I.7 -2.2 -I.O 41.3 55.8 30.0 
Cambodian (761) -2.1 -I.7 -0.7 41.7 40.6 Il.6 
Thai (409) -2.3 -2.0 -0.7 58.2 44.7 17.1 
All (l,650) -2.0 -1.9 -0.8 45.7 45.8 !8.0 
The refugee and rural Thai children had similar anthopometric 
measurements suggesting that their geographic and socioeconomic 
background is a major factor in the lower ht and wt of the refugee 
children. This contention is supported by existing growth reference data 
from Thailand and China which are approximately 1.5 SD lower than the 
U.S. reference. In evaluating the growth status of Indochinese refugee 
children against U.S. reference standards, one needs to take into account 
the lower ht and wt that is characteristic of Southeast Asians. Significant 
portion of refugee and rural Thai children have subnormal wt/ht ratio 
which is a more helpful index of undernutrition for these populations. 
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CLINICAL MANIFESTATIONS OF INFECTION AND • 661 BLEEDING IN GL YCOGENOSIS lb. D.R. Ambruso, E.R. 
McCabe, Univ. of Colo. Health Sci. Ctr. Denver; D.C. 

Anderson, A. Beaudet and D. Mahoney, Baylor Coll. of Med., Houston;. !:. 
Brandt, Ind. Univ. Sch. of Med., Indianapolis; J. Keating and B. Brown, 
Washington u. Sch. Med., St. Louis; R. Matalon, Univ. Ill. Sch. Med., 
Chicago and T. Roe, USC Sch. of Med., Los Angeles (Spon. by William E. 
Hathaway). 

The initial presentation and clinical course were reviewed in nine 
patients with glycogenosis lb. Eight of 9 had a significant incidence of 
infections including sepsis (in 2 patients), pneumonia (4), abscesses (4), 
wound infections (2), generalized pyoderma (2), recurrent otitis media 
(&), periorbital cellulitis (I), and osteomyelitis (I). Oral and anal mucosa! 
ulcers unrelated to the degree of neutropenia were a significant problem 
in 5/9. Aureus and streptococcus were most frequently isolated, but 
Proteus, E.coli and Pseudomonas were also cultured from infected sites. 
Eight of 9subjects exhibited neutrophil counts < 1500/cu mm3. 
However, seven patients were documented to have normal neutrophil 
counts during some episodes of infection. Abnormal chemotaxis was 
found in 5/5 and adherence was decreased in 2/2. Bone marrow 
examinations were performed in 7 patients, with one reported as normal, 
4 demonstrating myeloid hyperplasia and 3 showing a myeloid maturation 
arrest at various stages of development. Five patients exhibited 
excessive epistaxis or bleeding from surgical sites. Although all patients 
had normal platelet counts, bleeding times were abnormal in 3 who were 
studied. Patients with glycogenosis lb exhibit an increased incidence of 
infections and bleeding. Further studies of neutrophils and platelets from 
these patients will increase our understanding of the metabolic basis for 
function of these cells in host defense and hemostasis. 

662 
P-THALASSEMIA: DIRECT DETECTION OF MUTATIONS BY 

• RESTRICTION ANALYSIS AND FREQUENCY OF GENETIC 
COMPOUNDS. Stylianos E .Antonarakis, Stuart H. 

Orkin, Haig H. Kazazian, Sabra C. Goff, Corinne D. Boehm, 
Julianne P. Sexton, and Pamela G. Waber, Dept. of Ped., Johns 
Hopkins Sch. Med. and Harvard Med. Sch. Baltimore and Boston. 

We have found a correlation between specific 
mutations and haplotypes obtained from seven poly

morphic restriction sites in the p·globin gene cluster. Seven 
different mutations have been identified among 45 Italian ,6-thal 
genes; 6 of these were found among 42 Greek genes. An 
8th mutation was found among 4 Turkish genes, and probably 4 new 

genes were present among 29 Asian Indian genes. Of the 
120 genes 22 (18%) could be detected directly because 
either a) the mutation altered a restriction site [Hphl (8), 
Rsal (5), and Avril (l)}b) the mutation is a deletion (8). The 
mutation has been identified by DNA sequencing or restriction 
analysis in 35/122 (29%) of genes studied. The high 
correlation between specific polymorphism haplotypes and 

mutations allows estimation of the frequency of genetic 
compounds in affected individuals. Genetic compounds comprise 
about 85% of Italians and 50% of Greeks and Asian Indians with 

In our sample of 66 affected individuals there are 29 
combinations of genes producing the disease. These data 
indicate that genetic heterogeneity is prevalent in 
leading to a high frequency of genetic compounds in affected 
individuals, and that prenatal diagnosis of j:!>-thal will usually 
rely upon linkage analysis of polymorphic restriction sites 
rather than direct detection of the mutations involved. 

Withdrawn Prior to Publication 
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c:LYCEROL KINASE DEFICIENCY: A X-LINKED DISORDER AS
• SOCIATED WITH ADRENAL HYPOPLASIA. James A. Bartley, 

Debra Miller, Univ. of Iowa, Dept. of Peds., Iowa 
City, Iowa and Edward R. B. McCabe, Univ. of Colorado, School 
of Medicine, Dept. of Peds., Denver, Colorado. (Span. by E.Clark) 

Glycerol kinase (GK) deficiency has been documented in eight 
individuals from four families. Hyperglycerolemia and glycero
luria are present in all. Seven of eight GK deficient indivi
duals are males. Pedigree analysis in the family reported by 
Rose and Haines (J. of Clin. Invest. 61, 163-170, 1978) as well 
as in the family reported here support X-linked inheritance. 
This family includes an affected girl (karyotype 46,XX) and boy 
who are step-first cousins (their mothers maternal half
sisters). These two patients in addition to the two reported 
by Guggenheim et al. (Annals of Neural. 7, 1980) ex
hibit adrenal insufficiency, documented by pathological observa
tion of adrenal hypoplasia in two and by functional testing of 
glucocorticoid and mineralcorticoid responses in two. The girl 
died of brain death following hypoglycemia at six months of age. 
Her fibroblasts have markedly diminished oxidation of c 111 -gly
cerol to c 1"-carbon dioxide (ca. 3% of controls) and a defi
ciency of GK activity (ca. 6% of controls). These findings are 
consistent with close linkage of the loci for GK and adrenal 
hypoplasia on the X-chromosome, but do not rule out the possi
bility of an etiologic relationship between these associated 
observations with phenotypic and/or genotypic variability ex
plaining the clinically different families. 

CONSTRUCTION AND SCREENING OF A HUMAN LIVER cDNA • LIBRARY, Arthur L. Beaudet, Karla J, Matteson, Tsung
Sheng Su, Charles o. Wendt, and William E. O'Brien, 

Baylor College of Medicine, Departments of Pediatrics and Cell 
Biology, Houston. 

We have prepared a cDNA library from poly(A)+RNA derived from 
human liver obtained at surgery. The cDNA was inserted into 
the PstI site of pBR322 using GC tailing. Recomhinants were 
screened using plasmid selection of mRNA isolated from human or 
baboon liver, followed by in vitro translation, immunoprecipita
tion and analysis by SOS gel electrophoresis. As many as 10 
recombinants were screened on a sinqle DBM filter disk, and as 
many as 10 antisera were pooled at the immunoprecipitation step, 
so that a single lane on sos gel analysis could represent up to 
100 tests. Positive signals were retested with individual recom
binants and antibodies to identify each specific cONA. Studies 
to date have included antibodies against argininosuccinate syn
thetase, argininosuccinate lyase, arginase, a 1 -antitrypsin, 
albumin, antichymotrypsin, n 2-HS-glycoprotein, antithrombin III, 
gC-qlobulin and apolipoproteins A-I, B and E. After screening 
400 recombinants, we have identified the followinq cONA clones: 
>20 for albumin, >8 for a 1-antitrypsin and 4 for apolipoprotein 
A-I. Identification rests solely on the antibody specificity at 
the present time. This library should be of general use for iso
lation of cDNA clones for moderately abundant human liver gene 
products for which antibodies are available. The a 1-antitrypsin 
cDNA clones are being used to search for DNA polymorphisms which 
would be useful for prenatal diagnosis of a 1-antitrypsin 
deficiency. 

MUCOLIPIOOSIS IV (ML IV) : DEFICIENCY OF GANGLIOSIIB • 666 NEURAMINIDASE ACTIVITY TCMARD SIALIC ACID-GAIACTOSE 
SIALIC ACID-SIALIC ACID LINKAGES. Yoav Ben

Yodeph and Henry L. Nadler. Wayne State University SchOOl of 
Me icine, Deparanent of Pediatrics, Detroit. 

The specificity of ganglioside neuraminidase was examined in 
fibroblasts fran patients with ML IV, their heterozygous parents 
and controls using roono- (Q-11), di- (GD:J.a & GD:J.b) and tri- (Gr1) 
sialo gangliosides radio-labelled in c7 and C3 anal03s of their 
sialic acid residues. The release of sialic acid fran all four 
gangliosides was reduced in the patients fibroblasts (9-34% of 
control activity) and intermediate levels were found in cells 
fran the obligate heterozygotes (56-74% of control activity). 
However, the activity in the patients fibroblasts toward ™1 and 
GD:J.a gangliosides which contain only sialic acid linked to gala
ctose was !IDre depressed than the activity toward GDJ.b and Gr1 
gangliosides which contain an additional linkage of sialic acid 
to sialic acid. Analysis of the reaction products of cell prepa
rations incubated with the various substrates have shown that 
control fibroblasts catabolized GT1 ganglioside mainly via GDJ.b 
ganglioside, presunably by cleaving first a sialic acid-galactose 
linkage. In contrast, cell preparations fran patients with ML IV 
converted GI'1 ganglioside !IDStly into GD:J.a ganglioside by cleav
age of a sialic acid-sialic acid linkage. The apparent Kai values 
for neuraminidase activities toward Cl11 and GD:J. gangliosides 
were found to be 15-20 times higher in ML IV as can
pared to those of controls. ML IV appears to be a ganglioside 
sialidosis due to catalytically defective, sialic acid-galactose 
specific, ganglioside neuraminidase. 
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MO'!Ol"'.L0NA', ANTIBODIES TO THE CYSTIC FIBROSIS (CF) FAC• 667 TOR AND ITS NORMAL COUNTERPART. Miriam Q. Blitzer and 
Emmanuel Shapira. Tulane Univ. Sch. of Med. '"he Hay

Genetics Center. Depts. of Peds. and Path. New Orleans. 
We recently described the purification of a glycopeptide with 

molecular weight of approximately5000 from sera of controls and 
CF patients. Both appeared to be very similar structurally. The 
purified glycopeptide from CF patients showed marked ciliary dys
kinetic activity, whereas its "normal counterpart" had no appar
ent biological activity on rabbit tracheal explants. (PecJiat. Res 
16, March, 1982). In the present study the immunogenic and anti
genic properties of the CF glycopeptide and its normal counter
part were compared. BALB/c mice were immunized with one of the 
glycopeptides and their spleen cells fused with X63NS1/l-Ag-4 (N:O ,) 
"'ouce myeloma cells. Six hvbridi zation experiments ( 3 with each 
glycopeptide) were in which different plating methods 
and screening assays were evaluated. Although an identical immun·· 
ization procedure was used, 53 hybridoma cultures producing spec
ific antibodies to the control glycopeptide and only 11 producing 
anti bodies to the CF glycopeptide were obtained. The anti bodies 
from these cloned hybridomas were used to compare serum fractions 
from controls and CF patients (10 samples in each group). Indis
tinguishable immunological reactivity (antigenicity) between the 
controls and CF patients was demonstrated. These findings indi
cate that, although the CF glycopeptide and its normal counter
part differed markedly in their ciliary dyskinetic activity and 
in their immunogenicity, they revealed both structural and anti
genic similarity. 

GENE DOSAGE EFFECT FOR PHOSPHORIBOSYLGLYCINEAMIDE 
• SYNTHETASE (GARS) IN A PATIENT WITH DOWN SYNDROME AND 

NON-ROBERTSONIAN t(21;21) TRANSLOCATION. Cynthia M. 
Bradley, David M. Cox, David Patterson, and Arthur Robinson. 
National Jewish Hospital and Research Center, University of 
Colorado School of Medicine, and Eleanor Roosevelt Institute for 
Cancer Research, Denver. 

The genes for two enzymes involved in separate steps in the 
purine biosynthetic pathway are on chromosome 21, although the 
locus of the genes is not fully defined. Cytogenetic and bio
chemical studies on a family with an unusual translocation of 
chromosome 21 have provided further information on localization 
of the GARS locus on chromosome 21. The proband was referred for 
chromosome analysis to confirm the diagnosis of Down syndrome and 
was found to have one normal chromosome 21 and a structurally 
abnormal sub-metacentric chromosome interpreted as a t(21;21) 
non-Rubertsonian translocation, resulting in partial trisomy of 
chromosome 2lq. She was also mosaic for a minute dot-like marker. 
Cytogenetic studies on the phenotypically normal mother and sib
ling revealed 47 with a small supernumerary bisatel
lited marker chromosome in addition to the normal karyotype. 
Cell free extracts from sonicated fibroblasts cultured from the 
proband and her mother were assayed for GARS activity. The pro
band' s cells had approximately twice the activity of the mother's 
cells, a result consistent with a gene dosage effect. These 
results provide evidence that the locus of GARS is closely linked 
to the genes required for the expression of nown syndrome and is 
on the segment of the long arm of chromosome 21 which is trisomic 
in this patient. 

669 
PARTIAL LIPODYSTROPHY (PL), MESANGIOPROLIFER
ATIVE GLOMERULONEPHRITIS (MPGN), AND CHROMO
SOME ABNORMALITY (Sp-). P. Brenholz, L.R. 

Shapiro, I. Sagel, P.A. Duncan, and P.L. Wilmot. New 
York Medical College, Westchester County Medical Cen
ter, and Letchworth Village, Thiel ls, New York 

Three patients with PL have been evaluated and one 
of them also had MPGN associated with a 46,XX,del S 
(p21) chromosome constitution. Chromosome abnormality 
with PL and MPGN has not been previously reported. The 
few patients with Sp- syndrome in the literature may 
have been too young to exhibit the findings of PL at 
the time of reporting. 

According to the human gene map, the fibronectin 
(FN) gene is located on chromosome S. FN is a cell 
surface glycoprotein which is found on many normal 
cells including mesangium. In MPGN, FN is found in 
excess and C3 complement deposits are demonstrated in 
the same areas of mesangium. Therefore, the associa
tion of Sp- syndrome with PL and MPGN indicates the 
possibility of a genetically determined abnormal FN 
production. This may explain the occurrence of MPGN 
as a result of C3 complement binding to an abnormal FN 
causing dense deposit disease. An alternate explana
tion is that the genes for FN and PL are closely 

Patients with Sp- syndrome should be followed for 
possible development of partial lipodystrophy and re
nal disease because of the probable genetic 
mechanisms. 

67 
GENETIC ASPECTS OF THE SPONTANEOUS DIABETIC SYNDROME 

• ()IN THE RAT. E Colle, RD Guttmann, TA Seemayer. McGill 
Univ, Mtl Child Hosp & Royal Victoria Hosp, Montreal. 

The BB rat spontaneously develops a diabetic syndrome (DM) 
with hyperglycemia, insulinopenia, and a pancreatic lymphocytic 
infiltration (PLI) of islets with B-cell destruction. Litter 
mates may have PLI which involves islets or which occurs only as 
foci within acinar tissue and around small ducts. 120 control in
bred rats did not show this PLI. To investigate the genetics of 
the syndrome and its relationship to the major histocompatibility 
complex of the rat, RTl, we crossed BB rats (RTl u/u) with inbred 
Lewis (RTl 1/1) or Wistar-Fruth (RTl u/u) rats. PLI was seen in 
13-257. of progeny from both crosses in the Fl. ln the (Lew x BB) 
cross, PLI was seen in all three possible genotypes but was more 
common in animals with 1 RTl u haplotype derived from the BB. 
(Odds ratio= 3.8, p <.05). insulin-dependent DM occurred 
only in progeny of the (Lew x BB) in the F2 and subsequent gene
rations. DM and/or PLI was present in at least one parents and 
some siblings of all DM rats. No RTl 1/1 rat developed DM. DM was 
more common in rats who were RTl u/u than in those who were RTl 
u/l (Odds ratio= 4.0, p <.05), The data are compatible with 
a multigene model in which the susceptibility to PLI is inherited 
in a dominant fashion. This susceptibility is a necessary but not 
sufficient component of the diabetic syndrome. Gene products 
of the RT! or of genes linked to the RTl appear to modify 
expression of the susceptibility. The requirement of other 
genes is not excluded. This model is similar to human DM which 
is also associated with gene(s) of the human major histocornpati
bility complex, HLA. 

671 
ASSIGNMENT OF THE MOUSE METALLOTHIONEIN I GENE (!:!!__:J) 

• TO CHROMOSOME 8: IMPLICATIONS FOR HUMAN MENKE' S 
DISEASE. David R. Cox and Richard D. Palmiter, 

(Spon. by Charles J. Epstein), Department of 
sity of California, San Francisco, California and Department of 
Biochemistry, University of Washington, Seattle, Washington. 

We have used 16 Chinese hamster x mouse somatic cell hybrid 
clones to assign Mt-1 to mouse chromosome 8. Mouse MT-1 mRNA was 
measured by solution hybridization using a cloned mouse MT-I DNA 
probe and conditions such that hamster MT mRNA did not hybridize 
with the probe. Mouse MT-I mRNA segregated concordantly with 
mouse glutathione reductase, an enzyme marker for mouse chromo
some 8, but showed discordant segregation with enzyme markers for 
15 other mouse chromosomes. Karyotype analysis of 8 informative 
hybrid clones, combined with Southern blot analysis of DNA from 
these clones, confirmed the assignment of mouse Mt-l to chromo
some 8. Menke's disease (MD) in man and the mottl-;;-d (Mo) mutation 
in the mouse, which provides an animal model of MD, are both X
linked degenerative neurologic disorders thought to result frtlm 
abnormal copper homeostasis. Since ahnormal accumulation of cop
per is associated with an increased amount of metallothionein in 
both MD and Mo fibroblasts, it has been suggested that MD and Mo 
are due to a metallothionein gene mutation. Our result demon
strates that a mutation in the mouse MT-1 structural gene or a 
closely linked regulatory gene is not tl1e primary defect in Mo, 
and implies that an Mt-1 mutation is not the genetic defect in 
human MD. 

MOUSE TRISOMY 16 AS AN ANIMAL MODEL OF DOWN SYNDROME: • 672 FORMATION OF VIABLE ADULT TRISOMY 16 +-+ DIPLOID 
CHIMERAS. David R. Cox, Sandra A. Teodosia 

Zamora, Lois B. Epstein, Charles .J. Epstein, Department of 
Pediatrics, University of California, San Francisco, California. 

We have previously shown that three genes assigned to human 
chromosome 21 are also linked in the mouse and map to chrcl
mosome 16. These results suggest that mice trisomic for chromo
some 16 may provide an animal model of human trisomy 21 (Down 
syndrome). Since trisomy 16 mice die before birth, we have ag
gregated trisomy 16 (Tsl6) embryos with diploid (2n) embryos at 
the 8-16 cell stage to generate viable chimeric mice with cells 
trisornic for chromosome 16. We have produced nine trisomy 16 +--+ 

diploid chimeras: five of these Tsl6 chimeras were in a group of 
fetuses sacrificed at 18 days of gestation and four were liveborn. 
All of the analyzed organs from the Tsl6 chimeras, including brain, 
liver, muscle, kidney, lung, heart, thymus, blood and bone marrow, 
contained Tsl6 and 2n cells. The proportion of Tsl6 cells in each 
organ, as estimated from coat color, enzyme markers, and/or karyo
type, ranged from 5-70%, most commonly 20-40%. Of the liveborn 
Tsl6 chimeras, the oldest of which is now 6 months old, two ap
peared normal, one had unilateral anopthalmos, and one was severe
ly growth retarded. One of the 1'sl6 chimeras sacrificed at day 18 
of gestation t1ad the phenotype of a non-cl1imeric Tsl6 fetus. C>ur 
results indicate that it is feasible to generate viable adult tri
somy 16 diploid chimeras which can be used to study the mech
anisms by which trisomy 21 in man produces abnormalities of 
development and function. 
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CITRULLINEMIA: PRENATAL DIAGOOSIS OF AN AFFECTED • 673 FEWS. Lyrm D. Fleisher, Cathy J. Harris, Deborah A. 
Mitchell, & Henry L. Nadler. Wayne State U. School of 

Medicine, Dept. of Pediatrics, Detroit, MI and Northwestern U. 
School of Medicine, Children's MEm:>rial Hospital, Chicago, IL. 

Argininosuccinic acid synthetase (ASAS) deficiency, the basic 
defect in citrullinania, can be diagnosed in cultured skin fibro
blasts. Several laboratories have had difficulties in measuring 
this enzyme in cultured armiotic fluid (AF) cells due to low and 
variable activity. We have reported that strict control of 
tissue culture variables, especially the type of AF cell used and 
the degree of confluence of at-risk and control cultures, allowed 
us to diagnose an unaffected at-risk fetus. We have now diag
nosed an affected fetus and confinned this diagnosis after ter
mination of the pregnancy. ASAS activi!)' in cultured cells 
fran the fetus at-risk, as measured by 14{; citrulline/JH leucine 
uptake into TCA-precipitable protein.was less than 2% of control 
epithelioid AF cells (at-risk cells = 0.001, control epithelioid 
= 0.08 + 0.04, control fibroblastic = 0.48 + 0.28). In addition, 
an increased concentration of citrulline was found in the at-risk 
AF (0 .14;unoles/ml) as canpared to AF fran 6 controls and 1 at
risk unaffected pregnancy (trace). The in utero diagnosis was 
confinned by assay of ASAS activity in cUrtured fetal skin fibro
blasts (4.4% of control activity). In addition, all 5 fetal 
tissues studied had significant acc1.1111.1lation of citrulline, 
whereas control fetal tissues had none. Thus, citrullinania can 
be diagnosed in utero if precise control is maintained over 
tissue culturevariables, and the determination of AF citrulline 
provides important adjunctive evidence of an affected fetus. 

DEFECTIVE CYSTINE EFFLUX FROM LYSOSOME-RICH FRACTIONS • 674 OF CYSTINOTIC LEUKOCYTES. W.A. Gahl, F. Tietze, N. 
Bashan, and J. D. Schulman, NICHD, NIA, Bethesda, MD. 

Exposure of intact normal leukocytes to 0.25 mM Jss-cystine 
<timethyl ester results in intralysosomal ester hydrolysis and mean 
free cystine accumulation to 2 times the endoqenous level of cys
tinotic leukocytes. Loa<ted normal and cystinotic lysosome-rich 
qranular fractions (GF) were incuhated in 0.25 M sucrose-HEPES, pH 
7 .0, at 37°C under con<titions where lysosomal inteqrity, assessed 
by latency of hexosamini<tase, was substantially preserved. Serial 
aliquots were washe<t, treated with 10 irM N-ethyl maleimide (NEM), 
and 3ss-cvstine and 35S-cysteine-NEM analyzed by hiqh-voltaqe 
electrophoresis. Half-times (T/2) for iss-cystine loss from 
loaded cystinotic GF (RO.A min! 10.7 SEM, N=l2) were much slower 
(p <0.001) than normal (26.1 ! 1.4, N=l3), with heterozyqote T/2 
intermediate (43.5 ! 3.1, In contrast, for Jss-cysteine 
disposal mean cystinotic T/2 was 18.3 min ! 0.9, heterozyqote 16.9 
! 0.5, and normal 14.1 ! 0.7. Rate of disposal of 3H-tryptophan 
(T/2 - 27 min) and 3H-methionine (T/2 - 18 min) from loaded cys
tinotic GF was normal. Loadinq with unlabelled cystine dimethyl 
ester and serial assay of GF cystine verified that cystinotic GF 
fail to dispose of cystine. Loss of cystine from normal GF was 
quantitatively accounted for by cystine recovered in the efflux 
medium. In preliminary studies, cystine efflux was unchanged by 
1 irM NEM, sugqestinq that its efflux from normal lysosomes may not 
he mediated by an SH-dependent process nor by orior reduction to 
cysteine. We conclude that isolated cystinotic lysosomes 
demonstrate a selective defect in the efflux of cystine, but not 
of other amino acids examined. 

PERICENI'RIC INVERSION OF OiROMJSOME ll IN A EOY 
• 67 5 WITH ABN)RMAL GENITALIA AND POSSIBIE AITTISM. 

I. Gardner, Robert A. Rictunan, Ernest M. Post, 
Lawrence P. Gordon, Douglas P. Kalinowski, and Karen J. 
Sanders. 9.JNY Upstate Medical Center, Departments of 
Pediatrics and Pathology, Syracuse, New York. 

A thirteen year old white !Mle was roted at birth to have a 
perineal hypospadias, testes in the inguinal canal, and a bifid 
scrotum. When evaluated for possible autism at 4 1/2 years, 
he was poorly responsive to affection, preoccupied with 
mechanical objects and lacked expressive verbal skills. At 
present, he has Tanner staqe 4 pubic hair. His penis measures 
8 x 2 an and testes are 11 ml bilaterally. He is considered to 
have neurologically speech. 

Karyotype of peripheral leukocytes was 46,XY, 
inv(ll)(pllq25). Breakaqe and reunion occurred at band pll in 
the short arm and at q25 in the lona arm of chrorrosorne 11. The 
segrrent lying between these bands was inverted. There was oo 
visible evidence of duplication-deletion recanbination with GI'G 
banding. We have found oo previous report of abnormal clinical 
findings in patients with balanced pericentric inversions of 
dlrorrosorne 11 (J Mal Genet 17:44, 1980>. Position effect 
related to the inverted segrrent could explain the clinical 
abnormalities. This has been p:>stulated in balanced trans
locations associated with deficits in language acquisition (AJO:: 
133:1002, 1979>. It is also of interest that the interstitial 
deletion of llp associated with the aniridia-<111biguous genitalia 
-mental retardation {JIJJR) triad (often with Wilrns' tunor) is 
just distal to the present patient's llpll break point. 

HYPERGLYCEROLEMIA SECONDARY TO GLYCEROL KINASE • 676 DEFICIENCY IN A CHILD WITHOUT NEUROLOGIC DEFICITS. 
Edward I. Ginns, 1 John A. Barranger, 1 Sharon W. 

McClean, 1 Ernst Schaefer, 1 Roscoe 0. Brady, 1 Richard Younq, 
Stephen I. Goodman2 and Edward R. B. McCabe7 • 1National Insti-
tutes of Health, Bethesda, MD. 20205 and 2 Department of 
Pediatrics, University of Colorado School of Medicine, Denver, 
Colorado 80262. 

This report describes a 7 year old boy with a 3 year history of 
recurrent episodes of vomiting, acidosis, and coma. Althou9h 
electroencephalograms at ages 5 and 7 years showed generalized 
paroxysmal polyspike discharges, no seizure activity has ever been 
noted. In marked contrast to the clinical histories of previously 
reported children with glycerol kinase deficiency, the patient's 
neurologic exam is normal and his Stanford-Binet intelliqence 
scale IQ is 122. Since beginning a low fat diet, no episodes of 
coma have occurred. Family history is significant for migraine, 
hypertension and myocardial infarction. 

The patient's serum cholesterol, triglyceride, HDL, LDL, VLDL, 
and apolipoprotein levels (APOA-I, APOA-II, APO-B, and APO-CI!) 
were within normal limits, but serum acid phosphatase was elevated. 

Radiochemical assay of skin fibroblast glycerol kinase activity 
showed the patient's level to be less than 5% of control value. 
Urine glycerol is markedly elevated. The serum glycerol level of 
the patient ranges between 30-40 mg/dl, while those of the parents 
and two younger sibs are within normal limits. 

77 
A uOUBLE DOSE OF CHROMOSOME REGION Xp22.3 IS NEEDED 6 FOR NORMAL GROWTH IN FEMALES, Wendy L. Golden, Sharon 
L. Wenger, Dorothy J. Becker and Mark W. Steele, 

Children's Hospital of Pittsburgh, PA. 
The pt. is an year old white female who weighed 2100 grams 

when born after a 36 week normal gestation. An occipital enceph
alocele was repaired at age 2 days; congenital dislocation of both 
hips was corrected at age 5 mos. The pt 1 s. height and bone age liave 
always measured more than 3 SD below the mean for age. At age 
years endocrine workup evaluated thyroid and growth hormones, so
matomedin, FSH & LH and all were normal. IQ by Stanford Binet was 
70. Other findings were flat nasal bridge, dry facial skin, grade 
II systolic ejection murmur (with normal peripheral pulses), short 
4th & 5th metacarpal bones bilaterally on X-ray. There were no 
other stigma of Turner's Syndrome. The presence of bilateral Ba
binskis and poor fine motor coordination suggest that the mental 
retardation may be a sequelae of the congenital encephalocele. 
The pt's. parents and female sibling appeared normal. 

Chromosome studies on cultured lymphocytes revealeddcl(Xp22.3) 
by G-& R-banding and prometaphase techniques in all cells exam
ined. By BUdR technique the partially deleted X chromosome was 
late replicating in ten of ten cells examined. Chromosome studies 
of the parents and sib were normal. Xg(a) blood group family study 
was uninformative. Our data suggest that in females normal growth 
requires the presence of a double dose of Xp22.3-+pter, a chromo
some region known to be near at least two other gene loci (Xg & 
STS) which regularly escape X chromosome inactivation. 

MS PHENOTYPE, a-1 ANTITRYPSIN DEFICIENCY (AAD) AND 
NEONATAL LIVER DISEASE, Glenn R. Gourley, Gerard B. 
Odell, Enid Gilbert, University of Wisconsin Hospi·

tals, Departments of Pediatrics, Pathology, Madison, Wisconsin. 
A 35-week, 964-gram, SGA female infant was born to a 30-year

old G3tP2 mother by C-section because of pre-eclampsia and sus
pected growth retardation. On day 2 of life, total bilirubin 
was 10. 7 mg/dl with 0.5 mg/dl "direct." Hemolytic, infectious 
and metabolic workup was negative. During 8 days of phototherapy 
the total bilirubin peaked at 11.6 mg/dl. However, the "direct" 
bilirubin gradually rose to 4.5 mg/dl at 4 weeks of age. A liver 
biopsy on day 51 of life showed findings consistent with AAD, in
cluding PAS+ diastase-resistant granules in the periportal area. 
Electron microscopy showed dilated endoplasmic reticulum con
taining a granular precipitate. Peak abnormal liver function 
tests (LFTs) included: GGT 249 U/L (nl < 55), SCOT 73 U/L (nl < 
55), serum bile salts 94.7 µM (nl < 10). 

Pi type 
AA quant. (mg/dl) 
STIC (mg/ml) 

Patient 
MS 

95, 152 
.566 

Mom 
SS 

85, 142 
.468 

!lad Brother Brother Normal 
M M 

185 l88 168 200-400 
.702 > .7 

(STIC = serum trypsin inhibitory capacity) 

LFTs in all other family members were normal. The patient's 
LFTs were normal by 5 months of age. We are unaware of similar 
reports of neonatal liver disease related to AAD in patients with 
the MS phenotype. 
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GAUCHER TYPE l DISEASE (GD): EVIUENCE FOR MOLECULAR 
• Gregory A. Grabowski, Evelyn A. 

Uevine, Jack Goldblatt, and Robert J. Desnick, Mt. 
Sinai School of Medicine, NY. 

The physiokinetic properties of the residual acid p-glucosi
dase (1;-Glc) activities \Ere characterized in cultured fibro
blasts from Type l GD patients from six different ethnic back
yrounds. Although the specific activities in all \iD fibroblasts 
were similar (5-12% of mean normal), the apparent Km (for 4-MU-p
glucoside), thermostability (5U°C), and electrophoret1c (E) mobil
ities (eel logel) differentiated four groups of molecular defects: 
Source Km (mM) T1 (50°C; min) E Mobility 
Normal 2.5 2 20 N 
Group l 
Ashkenazi 2.5 20 

Group 2 
Indian 4.0 9 
Afrikaner 4.0 9 

Group 3 
Hispanic 4.0 20 
Cape Colored 4. 0 20 

Group 4 
American Black 7.2 20 

lhese data indicate that uU in these ethnic groups result trom 
mutations in the structural gene for p-Glc which differentially 
alter the kinetic (Vmax or Km), stability and/or charge of the 
residual activity in cultured fibroblasts. Furthermore, these 
studies suggest that at least 4 different mutant alleles at the 
p-Glc locus which result in GU. 

FAILURE TO THRIVE - A MANIFESTATION OF KLINE-
680 FELTER SYNDROME Sue Halun, Robert W. Marion, 

George Schwartz, and Harold M. Nitowsky Albert 
Einstein College of Medicine, Department of Pediatrics, Bronx, N. Y. 

Recognition of the typical phenotype of the Klinefelter syndrome, 
which includes lack of normal virilization, tall stature, ew 1choid body 
proportions, small testes and gynecomastia, is generally delayed until 
the postadolescent period. We have observed two boys with failure to 
thrive, including delay in psychomotor development as well as somatic 
growth, with onset in early infancy who have a 47, XXY karyotype. 
other features include microcephaly, facial dysmorphic features, 
including micrognathia, flat nasal bridge, large and prominent ears, 
and biochemical abnormalities consistent with mild renal tubular 
acidosis in one child. Review of the literature reveals scattered 
reports of failure to thrive and/or renal tubular acidosis in boys with 
a 47, XXY karyotype. Although these may reflect chance associations, 
their frequency suggests that a subset of patients with Klinefelter 
syndrome can present with failure to thrive as a major manifestation. 

PARTIAL TRlSOMY 4p IN A FAMILY WITH A PREVIOUSLY • 681. UNDESCRIBED INTERSTITIAL TRANSLOCATION INVOLVING 
CHROMOSOMES 1 AND 4. Eugene Hoyme, Elizabeth £. 

Allen, Ward Stackpole (Spon. by B_. James McKay, Jr.). 
The Vermont Regional Genetics Center and The University of 
Vermont College of Medicine, Departments of Pediatrics and 
Pathology, Burlington, Vermont. 

We have recently evaluated two siblings with minor dysmor
phic features, including prenatal onset growth deficiency, 
microcephaly, short palpebral fissures, and hallux valgus. 
Both manifest mild mental deficiency. Chromosome analysis of 
the family revealed that the mother was the carrier of an ap
parently balanced translocation between the short arms of 
chromosomes l and 4. The translocated material from the number 
4 was inserted into the lp36.l band (46,XX,dir 
lp36.1::4pter+4pl2::lp36.l+ lqter; 4pl2-t4qter-,). Her two 
affected children had unbalanced karyotypes due to inheritance 
of the abnormal maternal number 1 and the normal maternal 
number 4. They are effectively trisomic for the segment 4pl2 
to 4pter. 

Review of the literature reveals few similarities between 
the patients herein described and those previously reported 
with partial trisomy 4p, raising question as to the existence 
of a "partial trisomy 4p syndrome." Clinical variability may 
be due to the differing corresponding monosomic segments in 
affected individuals. 
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A PERIPHERAL OEFECT IN BIOPTERIN SYNTHESIS: A NEW 

• MUTANT? Stefan Hreidarsson, David Valle, Neil 
Holtzman, ,Joseph Coyle, Harvey Singr.r, Gregory --

Kapatos, and Seymour Kaufman, ,Johns Hopkins Hospital, (lppt. of 
Baltimore and Nati0nal Institutes of Health, Bethesda. 

A with hyperphenylalaninemia, phenylalanine 
{phe)=l336 uM at d 141, had a urine neopterin{N)/biopterin(B) 
ratio of 85 (nl<5) with 81% of Bas BH4 , suggesting a defect in B 
synthesis. Therapy with po BH lowered pl phe and N, but was 
stopped when pre-tx CSF B and metabolites (NT) 
were found to be normal . Fo 11 ow-up for 5 months on l o-phe di et 
shows normal development. CSF B and NT havP remained normal 
despite evidence of continued peripheral BH4 deficiency. 

Lo-phe diet 
n=4 

Po BH4 ,20mg 
/kg, n=l-3 
Po phe,?. mo 
l00mg/kgx3d 
Po phe,5 mo 
l00mg/kqx3d 
Normal 

Plasma Uri ne(µm /m crt CSF ( nM) 
M) N(nM) B(nM) N B -N--B 

123.9 239. 11. 123. - 1.6 94.4 59.9 
±67.2 ±98.8 ±2.6 ±79.0 ±1.04 tJ0.5 ±12.3 

9. 9.. 3.1 5.3 57.7 6 
±4.0 &81.0 115.8 ±19.2 ±55.5 

716.0 479.9 6.7 362.9 2.63 

?.5-81 3?. + 5.4+ 25.5+ 19.6+ ?0-?37 12.3-
3.o 2.1- 11.I 5.6 59 

Conclusions: This child has adequate CNS RH4 despite a persistant 
peripheral defect in N R and, at this age, is unlike previously 
described B deficient patients. Oral RH4 increased CSF RH4 and 
depressed N levels. 

A SPECIFIC DEFICIENCY OF GLUTARYL-CoA DEHYDROGENASE 

• 683 ACTIVITY IN GLU1"ARIC ACIDllRIA TYPE I (GA). D. Hyman 
and K. Tanaka; (Intr. by L.E. Rosenberg). Yale 
University School of Medicine, New Haven, CT. 

Patients with GA have greatly increased urinary excretion of 
glutarate. Their leukocyte fibroblast have 
deficient ability to produce co

2 
from [1,5- C)glutaryl-CoA, a 

method which measures the activity of two sequential reactions, 
dehydrogenation to glutac:onyl-CoA, and its decarboxvlation. 
Since GA patients also excrete urjnary 3-hydroxyglucarate and 
glutaconatc, it was thought that the glutaryl-CoA dehydrogenase 
(GOH) activity was normal and the decarboxylase activity 
def iciP.nt. We developed a new assay specific GOH which 
measures enzymatic tritium release from [2,3,4- HJglutaryl-CoA. 
The Km of normal GDll glutaryl-CoA, 5.9 µM, was similar to 
that reported for the CO assay. Act1v1ty from normal 
fibroblast sonicates in bofh assays was markedly inhibited by 
rnethylenecyclopropylacetyl-CoA (a toxic metabolite of 
hypoglycin) which inhibits several GDH 
inhibition was competitive with a Ki near 1 µM. Sonicates from 
all five GA fibroblast lines examined showed defiJ!ent GOH 
activity (0-15\ of control) as well as deficient co2 
releasing activity (0-5\ of control), and all had normal 
activities of isovaleryl-CoA dehy<lrogenase. Two GA cell lines 
showed enzyme activities slightly higher than the other three 
lines, indicating possible heterogeneity. Since all five GA 
lines have deficient glutaryl-CoA dehydrogenating activity, 
urinary glutaconate and 3-hydroxyglutarate in GA patients are 
not produced via glutnconyl-CoA. 

684 
THE DiGEORGE SYNDROME AND CHROMOSOME 22. R.l.Kelley, e E.H. Zackai, B S Emanuel, M. Kistenmacher, F. Green
berg, and H.H. Punnett. Children's Hospital of Phila

delphia and St. Christopher's Hospital for Children, Philadelphia, 
Pennsylvania. 

The DiGeorge syndrome (DGS) is characterized by parathyroid 
and thymic hypoplasia/aplasia and cardiac conotruncus or great 
vessel malformations, usually in patients with mild facial dys
'·orphia. In three of fourteen patients with DGS whom we have 
karyotyped (six with banding) over fifteen years. we have found 
identical deletions of the short and proximal long arms of chromo
some 22 (22pter- qll). The remaining long arm material of 
chromosome 22 was translocated to a different autosome in each 
with break points !Oq26, 3qter, and 20qll. All had classic DGS 
and few other anomalies despite being, respectively, partial mono
somy lOq, partial monosomy 3q, and partial trisontt 20p, in addi
tion to partial monosomy for 22. The chromosome 22 deletion in 
our patients appears to be identical to that reported by de la 
Chapelle et al. (Hum Gen 57:253, 1981) in four children with DGS 
in one family. Several other reported patients with partial or 
full monosomy for chromosome 22 have had incomplete forms of DGS. 
To our knowledge, no patient with complete DGS has had a chromo
some rearrangement not involving chromosome 22. 

Taken together, our patients and other reports suggest that 
a gene or deletion of genes on chromosome 22, most likely at 
22qll, is responsible for some cases of DGS. Our personal experi
ence indicates that the number of patients with DGS and partial 
monosomy 22 may be significant. 
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GERTRUDE KOHN, ELI E. LASCH and ARIEL ROSLER. 
Human Genetics and Endocrinology and Metabolism, 
Hadassah University Hospital, Jerusalem, Israel, and 
Nasr Children's Hospital, Gaza. 

Post-pubertal gender role reversal in male pseudohermaphroditism 
due to 17 6-hydroxysteroid dehydrogenase deficiency. 

A highly inbred Arab kindred with male pseudohermaphroditism 
due to 17 6-hydroxysteroid dehydrogenase deficiency, extending 
over 6 generations, is presented. To date, 23 affected indivi
duals, whose ages range from 14 months to 80 years, have been 
identified. Seven affected individuals were examined in detail 
and they and their families interviewed. Without exception, they 
were all raised as females until puberty. All post-puberty 
affected individuals virilized, had a male distribution of body 
hair and heavy beard, and a urogenital sinus with enlarged 
phallus. None had gynecomastia. Puberty was traumatic for all, 
behavior in school was frequently aggressive and school was often 
discontinued. Although this disease and its course was recognized 
and well known within the extended family over several genera
tions, nevertheless, all newborn affected members continued to be 
raised as females. A few individuals in generations V and VI, 
on their own initiative and without psychiatric evaluation or 
help, changed gender role as young adults. Two such patients will 
be discussed in detail. The inheritance is most compatible with 
an autosomal recessive disease expressed only in affected males. 

:'.JOGREN-Ll\i'.SSON SYNDROME - PRENATAL DIAGNOSIS • 686 ELECTRON MICROSCOPY. Boris G. Kousseff, Lois Y. 
Matsuoka, Kurt S. Stenn, .John C. Hobbins and Maurice 

.J. Mahoney. Univ. of So. Fl., Tampa, FL, Southern Ill. Univ., 
Springfield, IL, Yale Univ., New Haven, CN. Departments of Pedia
trics, Dermatology, Pathology, Obstetrics, Genetics. (Sponsored 
by Lewis A. Barness). 

Three affected siblings with Sjogren-Larsson syndrome are re
ported. The eldest sister and the brother were diagnosed at 
years and years of age respectively. The diagnosis was based 
on their congenital ichthyosis, subsequent progressive spasticity 
and mental retardation. No environmental factors were identified 
to account for their symptomatology. Light microscopy of skin 
biopsies showed hyperkeratosis and papillated epidermal hyper
plasia compatible with the syndrome. Elcl'tron mlcrtJ:;copyrevcalP<l 
the rather unique picture of prominent Go!gi apparatus, and in
creased number of mitochondria within keratinocytcs. Also lamcl
lar membranous structures were found within the cells of stratum 
corncum. 

During the subsequent pregnancy of the mother, at 23 weeks 
gestation a fctoscopy with fetal skin biopsy was performed. Pro
minent stratum granulosum and orthokeratotic strntum spinosum 
with densely packed keratin suggested a hyperkeratotic state in 
the fetus. This was interpreted as i:.dicating Sjogren-Larsson 
syndrome. The parents decided to have the child. At 34 weeks 
gestation a liveborn female with congenital ichthyosis but no 
other major abnormalities was delivered. No scars were present 
at the sites of the biopsy. Thus, Sjogren-Larsson syndrome be
came a condition for which prenatal diagnosis is possible. 

• 687 
MOLECULM PATHOLOGY OF AC ID C>.-GLUCOSIDASE UEF JC !ENT 
VARIANTS. Gundula U. Labadie, Nicholas G. Beratis, 
and Kurt Hirschhorn, Mt. Sinai School of l'edicine, NY 

Residual enzy1re in cultured skin fibroblasts from patients 
with various fonns of acid <.>-glucosidase deficiency (o.-GC) could 
be distinguisned from the normal enzyne and from each other based 
on their catalytic and immunologic properties. Lysates 1<ere pre
pared at pH 5 or 7 and enzymatic activity was determined. The 
lysates \Ere subjected to rocket immunoelectrophoresis with or 
without maltose and the immunoprecipitates were examined for 
qualitative and quantitative differences relative to control 
values. 

t:nzyme 
Strain Activity 
Control 100% 

b Infantile (Cl<M-) l-'.l% 
l Infantile (CHM+) 1-3% 
l Juvenile 16-28:0 
2 Adult 9-22% 
l Adult {CRM-) 1-3% 

Enzyme 
Protein 

100% 

30-50% 
l<'.-28% 
16-22% 

Immunoreacti vi ty 
pH 5 (M) pH 5 pH 

+ + + 

+ + 
+ 

The residual enzyme proteins in the Juvenile and adult fonns re
tained their catalytic properties despite the loss of antigen
icity at pH 7. All the residual enzymes, including the catalyt
ically inactive one in the juvenile fonn, showed nonnal affinity 
for maltose and glycogen. These studies demonstrate that the 
subtypes of C>.-GU result from a variety of mutations affecting the 
amount of enzyme detected as well as its catalytic, kinetic and 
immunologic integrity. 

DISEASES OF COPPER METABOLISM: HISTOCHEMICAL STUDIES • 0,' WILSON'S AND MENKES' DISEASE FIBROBLASTS. Hin
Ching Liu, Wai-Yee Chan and OWen M. Rennert. Univer

sity of Oklahoma Health Sciences Center,Department of Pediatrics, 
Oklahoma City. 

Wilson 1 s disease (WD) and Menkes' disease (MD) are genetic 
disorders of copper metabolism. WO is caused by excessive depo
sition of copper in affected organs resulting in copper toxicosis 
while MD is caused by defective absorption and utilization re
sulting in copper deficiency. The genetic abnormality in these 
two diseases are expressed by cultured skin fibroblasts derived 
from the patients. Both types of fibroblast cultures demon
strate elevated accumulation of copper. To further identify the 
functional and morphological consequences of these abnormalities 
of copper metabolism histochemical studies of fibroblasts have 
been undertaken. MD cultured fibroblasts showed markedly reduced 
succinic acid dehydrogenase and amine oxidase activities. Cyto
chrome oxidase activity was greatly reduced in some cells and 
almost normal in others. WD cultured fibroblasts showed moder
ately reduced succinic acid dehydrogenase and cytochrome oxidase 
activities. Amine oxidase activity was normal when compared to 
controls. Cytochrome oxidase, a cuproenzyme was variably affect
ed in either MD or WD in spite of the profound abnormality in 
copper metabolism. Amine oxidase activity measured in these 
studies included monoamine as well as diamine oxidase which is a 
cuproenzyme. A significant difference in amine oxidase activi
ties between MD and WD fibroblasts further demonstrates the 
phenotypic difference between the mutation in these two dis
orders. 

ASSOCIATION OF ADVANCED PARENTAL AGE WITH 
• 689 THE PRADER-WILLI SYNDROME. Robert W. Marion 

and Harold M. Nitowsky Albert Einstein College of 
Medicine, Department of Pediatrics, Bronx, New York 

The etiology and pathogenesis of the Prader-Willi syndrome (PWS), 
characterized by perinatal hypotonia, developmental delay, obesity, and 
hypogonadism, remain obscure. In recent years, reports of various 
chromosome abnormalities, including an interstitial deletion of 15q in 
patients with PWS suggests a chromosomal basis for the disorder. 
However, the demonstration of a normal karyotype in a substantial 
proportion of PWS patients suggests etiologic heterogeneity, and 
possible variability in the clinical, biochemical and epidemiologic 
correlates of the disorder. Review of parental ages of patients with 
PWS seen in our clinic (n=ll) and reported in the literature (n=34) com
pared with age and sex-matched controls reveals a significant increase 
in mean parental age at the time of birth of PWS patients (PWS: mater
nal age 31. 5 .:!: 6. 7 years, paternal age 35. 2 .:!: 6. 9 years. Controls: 
maternal age 27. 8 .:!: 7. 4 years and paternal age 28. 3 .:!: 5. 5 years). A 
plot of parental ages of all PWS patients suggests a bimodal distribution, 
with maternal and paternal age peaks of 26 and 34 and 30 and 38 years 
respectively, Parental age distribution of PWS patients with a chromo
some aberration is shifted to older ages with only a single peak. Etio
logic and genetic heterogeneity may account for the inconsistent finding 
of advanced parental age in PWS in previous reports. 

• 
6-METHYLTETRAHYDROPTERIN (6MPH4) IN THE THERAPY OF A 69«) BIOPTERIN SYNTHESIS DEFECT (BSD): EFFECTS ON PHENYL
ALANINE (PHE) AND NEUROTRANSMITTER (NT) METABOLISM. 

Roderick Mclnnes, Seymour Kaufman, Jerry J. Warsh, Glen van Loon, 
Gregory Kapatos, Sheldon Milstein and Steven Seldin (Span. by J.A. 
Lowden) Hosp. for Sick Children, Clarke Inst. of Psychiatry, Dept. 
of Int. Medicine, Toronto, and NIMH, NIH, Bethesda, MD. 

We have evaluated 6MPH4, an economical BH4 analogue effective 
with aromatic hydroxylases in vitro, in the therapy of a patient 
with a BSD. On an unrestricted diet (130mg phe/kg/day) 6MPH4 
(!Omg/kg IV) reduced plasma phe from 1.0 to 0.27mM in 3 hr. and 
0.40mM at 18 hr. Gastric administration of 6MPH4 (20-38mg/kg/day) 
was also effective: after 11 days of unrestricted diet, plasma 
phe was 0.19mM. On the 11th day of this study, the 6MPH4 level 
in CSF (60.Sng/ml) was similar to the patient's CSF neopterin 
level (48ng/ml) higher than the biopterin level of adult con
trols (18.6±12.7ng/ml,n=5) and the patient (0.59-0.8lng/ml). 6MPH4 
did not increase CSF or plasma catecholamines or NT metabolites. 
NT synthesis in the patient was stimulated by 6MPH4, however, 
since increases were detected in urinary homovanillic acid (from 
14 and 50 to 138 and 314µg/24 hr.), 5-hydroxyindolacctic acid (58, 
64 to 100, 226pg/24 hr.) and dopamine (209, 216, 236 to 315, 346 
µg/gm creatinine). These results indicate that 6MPH 4 (!)effect
ively controls the hyperphcnylalaninemia of BSD (2) crosses the 
human blood-brain barrier in the reduced state to produce signif-
icant concentrations in the CSF (3) acts as a cofactor in 
vivo for both tyrosine and tryptophan hydroxylase to increase NT 
synthesis, and therefore merits further evaluation as replacement 
therapy in this disease. 
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INTENSIVE PLAS"A EXCHANGE TRANSFUSIONS IN • 691 HllNTER'S SYNDROME. R. Matalon, J.V. Murphy, 
K. Marquardt, K. Omura, and M. Deanching. 

Dept. of Peds. Univ. of Ill. Chicago and the Med. 
College of Wisconsin, Milwaukee. 

Plasma exchange transfusion (PET) in the treatment 
of the mucopolysaccharidoses has been ineffective. 
This study involved 8 weeks of intensive PETs in order 
to increase the iduronosulfate sulfatase (IS) level to 
no less than 35% the normal IS activity. Four patients 
with Hunter's syndrome were Liven PETs. The volume of 
plasma infused at each PET was 50-55 ml per kg. IS 
activity on the donor's and patient's plasma was per
formed using tritium labeled disulfated disaccharide 
prepared following the degradation of heparin by 
nitrous acid. It was found that 2 PETs were needed per 
week. The average rise in IS activity following PET 
was 83.8% (± 10.4) and activity dropped to 43.8% 
(± 4.0) of normal prior to the next PET. After 8 weeks 
of PETs, liver and spleen sizes decreased on all pa
tients, as determined by radionuclide studies. Urinary 
mucopolysaccharides (MPS) dropped in 1 child from 0.24 
to 0.08 mg/mg creatinine but there was no significant 
change in the other 3 children. Liver biopsy in 2 chil
dren before and after PET indicated no significant 
change in MPS despite a slight increase in IS activity 
in 1 child following PET. These data suggest that PETs 
in Hunter's syndrome if performed frequently will 
sustain an adequate plasma IS level. 

ALTERED PROFILES OF SERUM HEXOSAMINIDASE ISOZ
• 692 YMES IN TYPE I GAUCHER DISEASE Sachiko Nakagawa, 

Selma Kumin. Gay Sachs and Harold M, Nitowsky Albert 
Einstein College of Medicine, Department of Pediatrics, Bronx, N, Y. 

Although reduced acid 13-glucosidase activity (13-glu) appears to be the 
primary enzyme defect in Type I Gaucher disease (GD), previous studies 
have shown marked elevation of serum acid phosphatase (AP) in GD. We 
have observed striking changes in the activity and isozyme distribution of 
serum 13-hexosaminidase (hex) In GD, and carrier testing for Tay-Sachs 
disease may offer a useful approach for the presumptive diagnosis of GD. 
The mean hex values are 772 .:!: 183 (nmoles 4-MU/h/ml) for 16 normals 
(N) 2466 .:!: 1037 for 6 patients with GD. Total serum hex varies considn'
'ably in GD (range: 915-4170) and the level seems to correlate with the 
clinical severity of the disorder. Serum AP levels are 350 .:!: 213 
p-nitrophenol/h/ml) in N and 3364 .:!: 2250 (1190-6417) in GD. There is a 
characteristic distribution of the hex isozymes (hex A, I, B) with a signi
ficant elevation in hex B, as summarized in Table. 

Percent of total hexosaminidase 

A I B 
Control (16) 77 .! 7. 9 17 ± 7. 0 6 .! 1, 8 
Gaucher (6) 57 ± 6. 4 16 .:!: 4, 5 27 ± 4, 2 p <· 001 
Juvenile Diabetes (17) 72 .:!: 6.1 11.:!: 4. 7 17 ± 4. 3 
Pregnant (6) 48 .:!: 6. 3 50 .:!: 6. 2 2 ± 1. 8 
Tay-Sachs Carrier (17) 58 ± 5, 6 31.:!: 5, 1 11.! 2, 7 
There are no characteristic alterations of hex or AP in heterozygotes 
for GD. 

CONGENITAL PROLIDASE DEFICIENCY IN AFFECTED SIBLINGS. e 693 Eileen R. Naughten, Susan P. Proctor, J. Thomas 
Coul001be, Harvey L. Levy, and Mary G. Ampola. Harvard 

Medical School, Massachusetts General Hospital, State Laboratory 
Institute, Massachusetts Deparbnent of Public Health, and Tufts
New England Medical Center, Boston. 

Mendelian genetic disorders may not be recognizable at birth 
or even early in life, despite the presumed inborn nature of the 
defect. Non-recognition may result fr001 lack of an appropriate 
identifying characteristic or fr001 lack of gene expression at 
that time. Hhen a biochemical marker is identified, however, the 
phenotype is usually found to be congenital. 

Prol idase deficiency is an inherited disorder characterized by 
severe skin ulcers and iminodipeptiduria. Patients are diagnosed 
when clinical findings appear in childhood or later years. We 
detected prolidase deficiency in three sibs because one had imino
dipeptiduria on newborn urine screening. Filter paper newborn (3 
day) blood and cord blood specimens were recovered and examined 
for prolidase activity. No activity was detectable in newborn 
blood fr001 the proband or the ho older sibs. Cord blood from theo 
proband had 6.B% of control activity, the residuum possibly enzym£: 
passively transferred from maternal serum. Prolidase activity 
1>0s detectable in control newborn blood specimens stored up to 4 
years but 1>0s inversely related to duration of storage (for 9 mos. 
3 yrs. and 4 yrs. activity in rmol glycine/disc/hr was respective
ly 463 ± 103, 142 ± 52, and 15 ± 12). 

Prolidase deficiency is expressed at birth and is biochemical
ly detectable by appropriate enzyme analysis in cord blood and 
newborn blood. 

TRACE METAL METABOLISM IN CULTURED SKIN FIBROBLASTS OF • 69" THE MOTTLED MOUSE: RESPONSE TO METALLOTHIONEIN INDUC
ERS. Seymour Pack man and Cynthia 0 1 Toole. (Spon. by 

Charles J. Epstein). University of California, Department of Pedi
atrics, San Francisco. 

Mcnkes' kinky hair syndrome is an X-linked disorder of copper 
(Cu) transport and utilization. An animal model is provided by 
the blotchy (blo) mouse, mutant at the X-linkcd mottled locus. 
Since the defect may reside in abnormal regulation of metallothio
nein or of its function, we studied the metabolism of Cu, zinc 
(Zn) and cadmium (Cd) in fibroblasts of the blo mouse. Mutant 
cells rapidly accumulate added 64cu to a level 10-fold higher than 
normal. While the kinctcs of 6 4cu uptake are equivalent in mutants 
and controls, efflux of Cu in mutant cells is impaired. In con·
trast, the kinetics of 65 zn and 109cd accumulation are not dis
tinguishible in normal and mutant. 6 4cu accumulation was measured 
in cells exposed to Cd and Zn. In controls the.)·c was a 2-3 fold 
increase in 64cu accumulation in the presence of Cd, while mutant 
cells showed no change over baseline mutant levels. A similar 
qualitative difference was seen between control and mutant cells 
upon exposure to Zn. Exposure of both cell types to Cd effected no 
change in 65zn accumulation. We conclude that the defect in blo 
cells affects specifically the function of a Cu storage or trans
port protein, with the metabolism of Zn and Cd unaffected. The 
differential response nf normal and control cells tn induc-C'rs of 
metallothionein may be secondary to aberrant function of that spe
cific Cu storage or transport protein, or may reflect altered 
regulation of a specific Cu thioncin. 

MAPPING OF a1-ANTITRYPSIN LOCUS (PI) TO CHROMOSOME • 14 IN RAT HEPATOMA x HUMAN FETAL LIVER CELL HYBRIDS 
Stephen J. Pearson, Paivi Tetri and Uta Francke 

Yale University School of Medicine, Dept. of Human Genetics, New 
Haven, CT. 

In order to study the involvement of human chromosomes in the 
expressio11 of human liver-specific functions, we have produced 
somatic cell hybrids between a rat hepatocarcinoma cell line and 
diploid cells from a human fetal liver. The rat hepatoma line was 
HPRT deficient, and hybrids were selected in medium containing HAT 
and ouabain. The presence of human liver-specific proteins was 
analyzed by immunoelectrophoresis techniques applied to concen
trated serum-tree hybrid culture supernatants. A subset of 
hybrids secreted an antigen that was immunologically identical to 
human n1-antitrypsin (PI). Neither parental line supernatant, nor 
fetal calf serum, nor normal rat serum reacted with this anti
serum. We conclude that interaction of the rat hepatoma genome 
with that of the human fetal liver cells has activated the human 

locus. In 19 primary HAT-selected and 5 azaguanine back
selected hybrids, human PI production segregated concordantly 
with chromosome 14. All other chromosomes were excluded by dis
cordant clones. Assignment of the Pl gene to chromosome 14 is 
consistent with data of others localizing the GM immunoglobulin 
heavy chain gene cluster to this chromosome family studies 
have established linkage between !'.! and (at 24 centimorgan 
with a lod score above 7). 

;, r;Ew FRENCH-CANADIAN FAMILY AFFECTED BY i!Yi'ERARGINI• 696 NEMIA. Ijaz A. Qureshi, Jacques Letarte, Rene Ouellet 
and Jean Larochelle. Centre de Recherche pediatrique, 

H6pital Ste-Justine, Montreal, and Hopital de Chicoutimi, Que. 
Hyperargininemia is the rarest syndrome of the hereditary urea 

cycle disorders. Only seven affected families have been reported, 
including a French-Canadian family already described by us. We 
report here another unrelated French-Canadian family in which a 
newborn male was screened for cystinuria-lysinuria, but has been 
diagnosed by us recently to be affected by arginase deficiency. 
Enzymologic and biochemical indices were as follows: 

RBC arginase Pl.:1:..ma Urinary 
Subject activity arginine • .u·g !.nine orotate 

(µmol/g Hb/h) (µmol/l) (µmol/g (mg/g-
creat.) creat.) 

Propositus 0 633 -!Tr'i5 
Father 569 1(,9 2Z4 1.5 
Mother 661 

* 
74 199 l. 7 

Controls(lO) 1795 ' 156 75 ± 17 200 ! 50 J.4 ! 1.3 

Both unrelated parents (obligate heterozygotes) as well as 
propositus showed normal plasma NH3 values. However, high excre
tion of orotate in the propositus indicates disturbance in mito
chondrial NH3 metabolism. At 3 years of age, the child showed 
slight ataxia, normal EMC, epileptic EEG and mental slowing. 
These results prove that children screened for cystinuria-lysinu
ria should be tested for arginase deficiency as soon as possible, 
since early therapy may reverse the progressive neuromuscular 
deterioration seen in hyperargininemia. *(Mean ± SD) 
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THE INDUCTION OF SISTER CHROMATTD EXCHANGES BY ETHANOL 
IN HUMAN LYMPHOCYTES IN VIVO. Alan L. Shanske, Andrea 
V. Serotkin and Ernest Lieber,(Sponsored by Philip 

Lanzkowsky). Sch. of Med. Health Sciences Ctr., SUNY at Stony 
Brook, Long Island .Jewish/Hillside Medical Center and Queens 
Hospital Center, Dept. of Pediatrics, New Hyde Park, N. Y. 

The molecular basis and biologic significance of sister chroma
tid exchanges (SCE 1 s) is as yet obscure. The analysis of SCE in
duction has been useful in detecting mutagenic potential. SCE 
frequency may serve as a useful cytologic marker in the adult 
alcoholic and in children with the fetal alcohol syndrome (FAS). 
We have applied our own modification of the flourescence plus 
Giemsa staining technic to short term lymphocyte cultures esta
blished from adult patients admitted to our alcohol detoxification 
unit and children with the fetal alcohol syndrome attending our 
developmental clinic. Thus far, we have obtained cultures from 
5 children, aged q months to 6 years, and 5 adult alcoholics, 
aged 28 to 48 years and from age and sex !'latched controls. The 
cultures were exposed to 3 mcgm/ml of BrdU to obtain chromatid 
differentiation. A minimum of 25 cells from each individual 
were scored. 

The mean frequency of SCE's in PHA stimulated lymphocytes of 
children with FAS was 9.01/cell compared to 6.54/cell for con
trols. The range for patients was 3 to 18 and controls 2 to 16. 
The mean frequency of SCE's varied significantly No 
significant increase of SCE 1 s was observed in our adult patients. 
We have applied the SCE test as a cytogenetic assay for the muta
gen ic effect of ethanol on cultured lymphocytes from chronically 
exposed patients. Preliminary data suggests a drug induced 
effect in children with the FAS. 

ENHANCED EXPRESSION OF THE Xq28 FRAGILE SITE 698 IN AFFECTED MALES. Lawrence R. Shapiro, 
Patrick L. Wilmot, Alena Leff and MaryAnn P. 

Martino. New York Medical College and Westchester 
County Medical Center, Valhalla, N. Y., and Letchworth 
Village D. C., Thiells, New York. 

FUdR induction of the Xq28 fragile site has been re 
ported and cited as evidence for folic acid and thy
midine inhibition of this fragile site. 

The lymphocytes of 8 males affected by this X-
1 inked recessive form of mental retardation were anal
yzed for the presence of Xq28 fragile sites utilizing 
the method of Sutherland (Medium 199, 2-5% fetal bo
vine serum) and a new method utilizing l0-6M FUdR, 
RPMI-1640 medium and 10% fetal bovine serum in a 96 
hour culture. 

Medium 199 
Mean-16% positive Xq28 

(range 5-40%) 

RPMI-1640 with FUdR 
Mean-38% positive Xq28 

(range 15-79%) 

No Xq28 fragile sites were found with either method 
in controls. 

Enhanced expression and simplified identification 
of affected males was possible scoring as few as 
20-50 cells with the use of RPMI-1640 with FUdR re
sulting in direct clinical application. 

!HEROGENEITY OF NIEMANN-PICK DISEASE, TYPE C (NPD-C). 
R. Sloan, Ohio State Univ. Coll. of Med., Cols. 

Children's Hosp., Dept. Peds., Columbus, Ohio. 
NPD-C is characterized clinically by the onset at age 2-15 yrs. 

of psychomotor deterioration and chemically by tissue accumulation 
of sphingomyelin (Sph) and cholesterol (Chol). In this study, 
Sph-cleaving activity (Sphase), and Chol were determined in livers 
(Livs) from 32 patients with forms of NPD: A(l5); B(8); C(9). Sph 
and Chol were elevated in tissues from all NPD patients (p<.01). 
Sph, Chol, Sphase (uns/mg prot/hr), and the rates of formation of 
Sph and Chol (pmoles/mg prot/hr) were measured in skin fibroblasts 
(Fibs) from 27 of these patients: A(l3); B(7); C(7). Sphase is 
deficient in NPD-A and B, but not in NPD-C. Tissue accumulation 
Cond'n (phasl Sh %Nl) (Ph"s) Sph Form'n Chol Form'n 

Livs Fibs Fibs (Fibs) (Fibs) 
Nl (18) 7.7±1.7 100 41 ± 5.8 128±37 82±28 
NPD-A 0.3±0.2 270±50 0.2± 0.1 113±31 98±33 
NPD-B 0.7±0.4 239±76 0.6± 0.3 138±47 76±30 
NPD-C 6.2±2.3 157±28 31 ±10 107±34 67±32 
of Sph and Chol is much less in NPD-C than in A or B. Although, 
for the group, Sphase is not significantly deficient in NPD-C 
Fibs or Livs (p=0.45; 0.49), three patients had low Sphase in 
Fibs (34, 42, and 51% of normal) and two had low activity in Liv 
(28 and 47% of normal). In these patients, there was no correla
tion between Sph or Chol content and Sphase. The rates of forma
tion of Sph and Chol are normal in NPD-C. Classifying patients 
with modestly depressed Sphase activity as NPD-C is of question
able value; the key to phenotypina an infant remains the clinical 
course of an affected sibling. The cause of NPD··Cretra'ns unknown. 

TIIE FATE OF INFUSED ARGINASE IN 'lliE RABBIT. Elaine 
"'/()() B. Spector, Huda Cotta, Rita M. Kern, John J.Kanalas 

arrl Stephen D. Cederbaum. Univ. of calif. Los Angelez 
School of Me::licine. Depts. of Ped. arrl Psych. 

Difficulties with the semi-synthethic amilXJ acid limited diet 
in the treatment of hyperargininemia in arginase deficiency have 
caused us to explore alternative rreans of therapy. These studies 
were performed to determine the feasibility of direct enzyrre 
replacanent of arginase, a cytoplasmic enzyrre. 

Purified rat liver arginase labelled with 12SI was injected 
into bi.u 2.5 kg. rabbits. Circulating enzyme was foun:l. only in 
the plasma an:l. had a half-life of 1.5-5.0 hours. The animals 
were sacrified at 6.5 an:l. 7.5 rours. Intact arginase was deter
mined by Tc:A precipitation and validated by :imnu1XJprecipitation 
and SDS polyacrylamide gel electroproreses. 

95% or IrOre of plasma 125I was in arginase, whereas urrlergraded 
enzyme represented 40-50% of the total counts in liver, spleen 
an:l. kidney. These organs contained fewer than 10% of the total 
counts with approximately equal aioounts in each on a per <Jr3111 
basis. Subcellular fractionation placed equal amounts of enzyrre 
in the cytoplasmic arrl lysosaral canpartments. 125I in muscle, 
brain, lung an:l. heart W<?.re largely Tc:A soluble. The majority of 
counts were in the GI tract (50%) an:l. urine (10%) and were TC.l\ 
soluble. 

These data suggest that circulating arginase is taken up slowly 
by liver, spleen an:l. kidney an:l. degraded in the lysosanes. Unless 
the half-life of enzyme can be increased arrl the enzyme properly 
l=alized,direct enzyrre infusion to treat arginase deficiency is 
1XJt feasible. 

TISSUE CUL'IIJRE a:JDEI.S OF 'n'K) MN-f.!ALIAN ARGINASE GENE • "/01 LOCI. Elaine B. Donald F. Haggarty, Rita 
M. Kern, Hawley M. Linke an:1 Stephen D. Cederbaum. 

Univ. of cal. Los Angeles, Sch. of Med. Dept.<;. of Ped. and Psych. 
Studies of 1XJnnal an:l. arginase deficient patients have shown 

bi.u arginase isoZ}'m2S enccxl.ed in bi.u structural gene loci. The 
liver fonn (IA) contributes > 98% of liver arginase an:l. is absent 
in hyperargininemia. A secorrl fonn (KA) canprises 50% or IrOre of 
arginase activity in kidney, brain an:l. GI tract arrl is distin
guishable fran IA by electroproretic an:l. i..rrmurx:Jlogic rrethods. It 
is augmented in hyperargininemia. 

Rat hepatana cell line H4-II-F.-c3 (H4) expresses IA. The 
enzyme is canpletely precipitated by anti-rat liver arginase 
antilxxl.y an:l. its pKi of 9.0 is characteristic of IA. PhysiolorJiC 
levels of hydrocortisone (l.OµM) irrluce IA activity 10-fold to 
levels canparable to those in rat liver (4 U/rrg protein). 

Human enbryonic kidney (HEK) an:l. brain (HEB) cells transformed 
with BK vi.rus establish lines that express arginase at levels 
canparable to 1XJnnal human kidney and brain (0.2-0.6 U/ng). The 
activity is IXJt precipitated by anti-rat liver arginase antilxxly. 
The pK,. is 6.2-6.5, characteristic of Y-A. f'.'(n for arginine, Ki 
for ly!:ine an:l. ornithine an:l. µ1 optinrum (9. 5J are identical for 
Y-A an:l. IA an:l. in both tissue culture systems. 

The u,.u cell lines provide rn:xl.els in which to study the 
differential regulation of IA an:l. KA. The ahility to in:l.uce 
augmented expression of KA in IA deficiency wo..ild represent 
autoenZ}'m2 replacanent therapy an:l. may eliminate the need for 
exogenous enzyme or gene administration. 

SPHINGOMYELIN !IETABOLISM IN CULTIJREO FIBROBLASTS FROM 
NORMAL AND NIEMANN-PICK DISEASE TYPE A PATIENTS. 
Matthew W. Spence, Dalhousie Univ., Dept. of Peds. and 

Biochem., and Atlantic Research Centre for Mental Retardation, 
Halifax, N.S. (Spon. by J. T. R. Clarke) 

The metabolism of endogenously and exogenously radiolabeled 
sphingomyelin was studied in normal and Niemann-Pick Type A (NP
A) cultured fibroblasts. NP-A cells had <4% normal lysosomal 
sphingomyelinase activity and contained 2-3 x normal amounts of 
sphingomyelin. However, NP-A cells degraded endogenously [ 32 P] 
or [ 3H-choline]-labeled sphingomyelin at normal or near-normal 
rates when labeled in culture for up to 120 h then transferred 
to unlabeled medium for a further 148 h. Exogenous ( 3 11-methyl] 
choline-labeled sphingomyelin was taken up by both normal and 
NP-A cells, with NP-A cells accumulating 2-4 x more of the la
beled lipid. Following removal of labeled sphingomyelin from 
the medium, cell associated [ 3H]sphingomyelin decreased in both 
cell lines, and the label appeared in cellular lecithin, and in 
free choline and phosphorylcholine (30-70%) and in sphinp,omyelin 
and lecithin in the culture medium. Thus, (1) despite a <95% 
decrease in lysosomal sphingomyelinase activity, NP-A fibroblasts 
are able to degrade endogenous and exogenous sphinr,omyelin; and 
(2) in both normal and mutant cells, the phosphorylcholine head
group of sphingomyelin is conserved for lecithin biosynthesis. 
These findings support the concept of a non-lysosomal site of 
sphingomyelin turnover, possibly in the plasma membrane, with 
a close relationship between phosphorylcholine turnover in 
lecithin and sphingomyelin. 
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DUPLICATION OF qter Rawatmal B. Surana*, 

01andra M. Tiwary**, Richard D. Landes** & L1ll1an 
(sponsored by Melvin E. Jenkins); Howard 

University UJITege of Medicine* and U.S.U.H.S.** & W.R.A.M.C.**, 
I:epartment of Pediatrics* **, Washington, D.C.*, & Bethesda, MD.** 

We report a case of duplication Sq31__. qter with renal abnor
malities, only 6 other cases have been reported but without renal 
malfonnations. 

K.K. is the product of a full tenn l.Dleventful pregnancy, born 
to a 28 year old Gr 2 Ab 1 Par 0 white mother and 24 year old fa
ther. The birth weight was 2,800 g., length 49 cm, o.f.c. 32 cm. 
J::ue to dysmorphic features, chromosome analysis was carried out 
on peripheral blood lymphocyte culture which revealed a karyotype 
of 46,XX,22q+. M:>ther's karyotype was 46,XX. The father's karyo
type by G-banding was 46,XY,t(5;22)(q3l;ql3) and proband's karyo
type was interpreted as 46,XY,-22,der(22),t(5;22)(q3l;ql3)pat. 
Over the past 30 months, she has had recurrent episodes of otitis 
media and urinary tract infections. Evaluation of the kidneys by 
sonogram, renal scan and an IVP showed bilateral hydronephrosis 
and obstruction at the right uretro pelvic jl.Dlction. On her last 
examination, at age 22 months, she was below 5th percentile for 
weight (8.0 kg), length (68 cm) and head circumference (42.S cm). 
Other findings were plagiocephaly, ptosis of left eye with anti
mongoloid slant, hypertelorism, epicanthal folds, beaked nose, 
low set and malfonned ears, hypoplastic philtrum, thin lips, small 
mouth, high arched palate, right simian crease, bilateral clino
dactyly and slight puffyness of feet. The cardiovascular system 
was nonnal and the skin showed cutis marmorata. Developmentally, 
she was fl.Dlctioning at 6-9 mos, level (cognitive) & (gross motor). 

A SIMPLE METHOD FOR DETERMINATION OF PLASMA AND URI• 70.:& NARY BIOTIN, Jess G. Thoene, Rahul S. Sanghvi, Rose
mary Lemons, School of Medicine, Dept. of Pediatrics 

University of Michigan, Ann Arbor. 
Altered biotin metabolism produces a common clinical presenta

tion including ataxia, alopecia, keratitis and dermatitis. Three 
separate etiologies are known: 1. A genetic deficiency of biotin 
holocarboxylase synthetase (BHS). 2. An apparent defect in biotin 
absorption or transport. 3. Dietary biotin deficiency. Distingui
shing groups 2 and 3 from l requires measurement of plasma and u
rinary biotin. The only current method sensitive enough to mea
sure physiologic biotin concentrations requires a bioassay not 
widely available. We have developed an isotope-dilution assay 
for biotin utilizing avidin to bind 3 (H)-biotin, and nitrocellu
lose filters to separate bound from free of urine or 
plasma ultrafiltrate are mixed with 10• of (H)-biotin (0.41 pmol; 
36.4 Ci/mmol), and 30• of an avidin solution (4 pmol/ml). The 
tubes are mixed and 225• of the mixture are then vacuum aspirated 
through nitrocellulose filters, followed by a 0.6 ml wash of 0.01 
M NaAcetate buffer, pH 5.0. The filters are dried and the bound 
radioactivity determined in a liquid scintillation counter. 
Known biotin standards prepared in 150 mm NaCl are run simultane
ously. A semilog plot of 3 radioactivity bound versus biotin con
centration is linear over the range of 50 to 750 pg biotin. Usirg 
this method, the mean urinary biotin excretion for 19 neonates 
was 118 76 ng/ml creatinine.This agrees with the ?Ublished 
range of urinary biotin excretion via the bioassay (4.3 to 95 ng/ 
mg creatinine). Normal plasma biotin concentration by this meth
od was 300-750 pg/ml (bioassay = 200-SOO). 

DENTAL HYPOPHOSPHATASIA: A GENETIC STUDY. Charles F. • 705 Timmons (Spon. by H. N. Kirkman), Univ. of North 
Carolina Sch. Med., Dept. of Pediatrics, Chapel Hill. 

Families of 5 dental hypophosphatasia (DH) propositi (prema
ture loss of deciduous teeth) were compared to maternal and pa
ternal families of a case of lethal, infantile hypophosphatasia 
(IH). By criteria of low serum alkaline phosphatase (AP) and 
elevated urinary phosphoethanolamine (PEA), autosomal inheritance 
was construed in all 7 pedigrees. The gene appears to reduce by 
50-70% the basal AP level. A wide normal range of this basal 
level, however, renders individual carrier screening, out of 
family context, uninterpretable. In DH families, penetrance for 
premature loss of deciduous teeth is low. The non-carrier parent 
of all DH sibships has "low normal" AP, suggesting that pene
trance depends on interaction of the DH gene with familial AP 
levels. As expected, there were no IH cases seen in the DH pedi
grees; however, in each IH line, an individual with dental symp
toms was ascertained. Acrylamide gel electrophoresis and selec
tive inhibition by amino acids and urea indicate a reduction of 
bone and liver isoenzymes in some members of each family. No 
anomalous bands of activity were seen. Electrophoretically iso
lated serum isoenzymes have to date revealed no kinetic differ
ences between normal, IH carrier, and DH residual activity. 
These data are in line with the hypotheses that serum AP levels 
are multifactorial and that cases of dental hypophosphatasia may 
be manifesting heterozygotes of the severe, autosomal recessive 
condition. 

1HE 9p- WITII EXCESS OF DIGITAL ARGIES 01an<lra M. 706 Mt<lry* & Rawatmal B. Surana**; u.s.u.11.s. & Walter 
e Army Medical Center, Dept. of Pediatrics*, llo

ward University College of Dept. of Pediatrics**, 
Bethesda, Md.* & Washington, D .. C, ** 

A partial deletion of the short ann of chromosome 9 is a 
cally recognizable cytogenetic disorder. JXnnatoglyphic findings 
when reported have shown an excess of digital whorls. In our case' 
arches were fol.Dld on 9 digits. 

L.L. is a 28 week old Black female born at tenn to a yol.Dlg 
couple. J::uring this pregnancy, the mother took some over-the
counter reducing medication. On examination at age 28 weeks, her 
weight was 6,136 gm, length 59 cm and o.f.c. 41 cm. The other 
findings were: trigonocephaly, prominent metopic suture, small 
palpebral fissures, prominent eyes with monogloid slant, hypotel
orism, small upturned nose, long philtrum, thin upper lip, micro
stomia, low posterior hair line, capillary hemangioma in the nape 
of neck, extra flexian creases on the middle phalanges of third 
left digit and second and third right digits. 
she was functioning at four months level. The karyotype was 46, 
XX,del(9)(p22). Karyotypes of parents and a 3 year old healthy 
male sib were nonnal. 

Dennatoglyphics revealed axial triradii in t' position, 9 digi
tal arches and an ulnar loop on second right digit. None of the 
first degree relatives had an excess of digital arches (mother, 
8 UL, 2 W; father 8 UL, 1 RL, 1 A; sib 5 UL, SW). 

Dennatoglyphics of other 9p- patients need to be studied be
fore excess of whorls can be taken as a characteristic feature of 
9p- syndrome. 

BALANCED CHROMOSOME REARRANGEMENTS ARE TWICE AS • 707 FREQUENT AS WE THOUGHT. Daniel L. Van Dyke, Lester 
Weiss, Jacquelyn R. Roberson. Henry FurJ Hospital, 

Medical Genetics and Birth Defects Center, Detroit. 
The frequency of balanced chromosome rearrangements (rea) was 

estimated in studies of c0nsecutive newborns, publist1ed 1969-
1977. We found 0.4% rea in prenatal genetic studies, about twice 
the 0.2% observed in the newborn series (P< 0.01). Re
ciprocal translocations (rep) and inversions (inv), but not Ro
bertsonian fusions (rob) were more frequent in the prenatal se
ries. Among 1,549 prenatal studies for advanced maternal age, we 
found 8 rea. Golbus et al a:>d Crandall et al found 15 rea among 
4,090 such studies (see Table). Eighteen rea were familial, five 
de nova, and one undetermined; one subject carried a familial and 
a de nova rep. The familial cases had r.ormal outcomes. Two de 
novo were normal, one abnormal, and two were aborted. 

N %rob %rep %inv % total rea 
prenatal (banded) 5,840 0.09 0.19 0.12 0.39 
newborns (banded) 4,765 0.06 o.;o 0.06 0.23 
newborns (unhanded) 56,930 0.09 0.09 0.01 0.19 

We believe the higher estimates from the prenatal studies re
liably approximate tl1E· frequencies in the normal population for 
three reasons. First, banding was adopted and im
proved throughout the 1970's, allowing visualization of more rep 
and Second, more cells were examined per subject in t\1e 
prenatal seric?s. Third, because of the perceived consequences of 
error, amniotic f:11id karyotypes may be more clo!··ely ana
lyzed tl1an those of newborns. 

708 
PARTIAL DELETION OF CHROMOSOME 3p DERIVED FROM RECOM
BINATION IN AN INDIVIDUAL MOSAIC FOR A DOUBLE PERI
CENTRIC INVERSION. Brian E. Ward, Edward 

and Arthur Robinson. National Jewish Hospital and Research 
Center, University of Colorado School of Medicine, and Children's 
Hospital, Denver. 

The advent of high resolution chromosome banding has allowed 
the discovery of a growing number of subtle but complex chromo
somal rearrangements. We here report a child who has both a 
short arm deletion and a pericentric inversion in one chromosome 
number 3. This abnormal chromosome arose from a recombinational 
event in maternal gonadal cells. Recombination occurred between 
one chromosome 3 which displayed a double pericentric inversion 
and its normal homologue. The double inversion in chromosome 3 
was present in the mosaic state with approximately one-half of 
the peripheral lymphocytes exhibiting a normal karyotype. The 
phenotype of the proband is generally consistent with previous 
reports of duplication-deficiency syndrome of the short arm of 
chromosome 3, namely, mental retardation, microcephaly, unusual 
facies and small size. This child has frank seizures of petit 
mal status with left focal origin and has developed bruxism as 
well as self-stimulating behavior. The proband's karyotype is 
designated as 46 ,XX, -3, +rec( 3) ( qter+q29:: p25+p 13: :ql l+pl 3:: qll-• 
qter)mat. The maternal chromosome constitution is designated as 
mos46, XX/46 ,XX, inv( 3) (qter+q29: :p25+p 13: : qll-•p 13: :q l hq29:: p25+ 
pter). The observation of a mosaic double inversion is, in it
self, an unusual finding. The involvement of such a chromosome 
in a recombination event is truly unique. 
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A PKU CARRIER TEST WITHOUT PHENYLALANINE DOSE LOADING 709 Sharon L. Wenger, Beverly Tenenholz, Jane Breck, and 
Mark W. Steele, Children's Hospital of Pittsburgh, PA. 

The best current test for PKU carrier status is the ratio of p2/T 
where P is plasma phenylalanine and T is plasma tyrosine after 
phenylalanine dose loading (reliability is claimed to -> 100% by 
some). The test is cumbersome requiring two venipunctures, and the 
phenylalanine dosing often produces nausea, dizzyness and occa
sionally syncopy. Therefore, in order to develop a more benign test 
31 adult 11 controls" (carrier status unknown) an<l 43 adult obligate 
PKU carriers were given a standard phenylalanine dose loading test 
and plasma levels of P, T, & the ratios P/T and p2/T were deter
mined before and after dose loading. Of all parameters, the 
best discrimination between carriers and non-carriers was given 
by the formula (4.4053 x ln P)-(0.5221 x ln T) -0.6907 where ln 
is the natural log of fasting plasma P or T. In 92% of our sub
jects, this formula distinguished between "controls" and obligate 
carriers with 95% confidence. The test values for the remaining 8% 
of subjects fell in a "grey" area where their status could not be 
determined by this or any other of our parameters, singly or in 
combination. Among 31 "controls", two were classified as PKU car
riers by all parameters we evaluated (a frequency compatible with 
chance). One additional "control 11 subject classified as a carrier 
only by our formula could be a misclassification. Among 43 obli
gate carriers, 3 were classified as non-carriers by our formula, 
but all 3 carried a variant PKU gene. Our data suggest that ours is 
a relatively reliable but more benign test for carriers of the 
classical PKU gene-requiring only a single fasting blood specimen 
without phenylalanine dosing. 

MULTIPLE EXOSTOSES, DEVELOPMENTAL DELAY, AND INTER'71() STITIAL DELETION OF SO. William G. Wilson, Harshad 
E._hah, Wyandt (Span. by Ann Johanson), 

University of Virginia School of Medicine, Department of Pedi
atrics, Charlottesville. 

We report an 18-year-old female with multiple exostoses, un
usual facies, and developmental delay who has an interstitial de
letion of Sq. Her physical findings included exostoses of the 
proximal and distal long bones, severe scoliosis, short stature, 
microcephaly, prominent ears, a thin nose with squared tip, lax 
interphalangeal joints, and mild mental retardation. No coning 
of the phalangeal epiphyses was seen on hand radiograph. Her 
lymphocyte karyotype, analyzed by G-, Q-, and R-banding, revealed 
46, XX, del (S) (pter-+ q22.S::q24.l-+ qter). Both parents had 
normal karyotypes. 

The absence of coned phalangeal epiphyses and the facial 
appearance were not consistent with the Langer-Giedion syndrome, 
of which multiple exostoses and mental retardation are features. 
Three patients with exostoses, mental retardation, and deletions 
involving Sq have been described. The deleted segments in two 
patients (Clin Genet 1S:l42-146, 19SO; Hum Genet 5S:231-232, 19Sl) 
were similar-de! (S)(ql3-+ q22) and del (S)(q21), respectively. 
The deletion in the third patient (Eur J Pediatr 133:163-166, 
19SO) was different-de! (S)(q24). The deletion in our patient is 
distinct from those previously reported in patients with exosto
ses. The similarities in phenotype associated with apparently 
different deletions of Sq raise the possibility of multiple loci 
on Sq which are involved in bone formation, the deletion of any 
of these being associated with similar abnormalities. 

HEMATOLOGY AND ONCOLOGY 

MICROVISCOSITY MEASUREMENT USING A MECHANICAL IMPED'711 ANCE TECHNIQUE. S. Abbasi, L. Johnson, F. Bowen, 
Univ. of Penn. Sch. of Med., Penn. Hosp., Phil a., PA. 

Recently there has been increasing interest in the occurence 
of polycythemia and the hyperviscous state which alters blood fl
ow in small vessels and results in sludging and impaired circula
tion to vital organs. Hematocrit (Hct) is the most important de
terminant of blood viscosity (Vis), in addition to temperature 
and shear rate. Other factors such as RSC deformability, platel
et count and protein concentration (globulins, fibrinogen) are 
also important. Therefore hyperviscosity is better evaluated by 
actual measurement than by extrapolation from central Hct. The 
Sonoclot® (Sienco Instruments) is a new portable device for mea
suring viscosity and the kinetics of blood coagulation. The pri
nciple involves measurement of the mechanical impedance imposed 
on a rapidly vibrating probe (250 Hertz) irrmersed in whole blood 
maintained at 37 C. A fixed low shear rate (theoretically appro
ximating zero) is used. 0.05 ml of blood (with or without anti
coagulant) is required. 

46 normal term infants-'48 hours old with a mean Hct (X ±SD) 
of 55% ± 6.3 (range 41-64%) were found to have a mean Vis (X ± SD) 
of 7.4 ± 1.45 cenipoise (cps). 21 similar infants with 
X ±SD of 69.5% ± 3.6 had a mean Vis of 10.4 ± 2.2 cps. Four in
fants with central Vis of) 11 cps were Rx with exchange transfu
sion. All had Hct}65%; three were symptomatic. This technique 
gives highly reproaucible, rapid results, which are consistent 
with other published data. It also provides a continous record
ing of the kinetics of blood coagulation and would appear to have 
considerable usefulness in the normal & intensive care nursery. 

IMRALANCE IN PLATELET-VASCULAR PROSTAGLANDIN SYNTHESIS '712 PRODUCED BY IRRADIATION IN VITRO. Judith B. Allen, 
Robert H. Sagerman, Marie J. Stuart, Depts. of Pedia

trics and Radiology, SUNY, Upstate Med. Ctr., Syracuse, N.Y. 
Vascular changes following exposure to radiation include mor

phological alterations in the vessel intima, vasoconstriction, 
and the formation of vaso-occlusive thrombi leading to circula
tory impairment and regional tissue hypoxia. Since vascular pros
taglandin I2 (PGI2) is a potent and inhibitor of 
platelet aggregation, and platelet thromboxane Az is a vasocon
strictor and platelet aggregator, we evaluated the production of 
these 2 opposing compounds in control versus irradiated umbilical 
vascular rings and platelets. In 8 paired experiments following a 
single dose of 200 rads in vitro, umbilical arterial PGI2 produc
tion (as evaluated by bioassay) was markedly reduced in irradia
ted vessels (0.18+0.07 ng/mg; lSEM) when compared to paired nor
mal controls (0.94+0.14; p<0.001). A concomitant decrease in 6 
Keto PGF1a (the stable end product of vascular PGI2) was also ob
served in the irradiated vessels. However, irradiation had no ef
fect on the production of platelet TXB2 (the stable metabolite of 
TXAz). In 7 experiments, mean values of TXB2 in platelets irradia
ted up to 2000 rads was 22.0+3.2% when compared to a mean of 21.3 
+3% in paired nonirradiated (p>0.05). Myocardial infarc
tion has been observed after conventional mediastinal irradiation. 
In the animal model radiation also acts synergistically with high 
cl1olesterol diets to produce severe atheromatous lesions. A de
crease in vascular PGI2 without any concomitant change in platelet 
TXB2 may provide an explanation for some of the vascular compli

that occur post irradiation. 

A NON-RADIC'ACTI"JE AL?ERrll\'''I\"E 70 !'.ED C:£C,L '713 (RBC) SURVIVALS. Habib J. Al Sioufi,Richard D. Propoer 
Michael B. Rabinowitz,Lawrence N. Button, Sherwin V. 

Kevy. (Spon. by David G. Nathan) 
Measurements of the survival of RBC in hemolytic anemias of 

childhood are encumbered by a requirement for radioactive 
isotopes and/or by the inability to measure the o' 
populations of RBC simultaneously. Therefore, we have devised a 
method to overcome these oroblems which takes advantage of modern 
atomic absorption spectrophotometry. RSC of 5 rhesus monkeys were 
labeled with Bug/ml RBC of non-radioactive and with 0.01 
ug/ml RBC of . The \:ere assaye:l b5 atoroic 
absorption Cr) and gamma counting ( 1cr}. 
The survival curves were identical,with the tabulated results: 

ti, ln=5) 
t1> (n=5) 

12. 1. 2 days 
12.s: O.G days 

S.E.M.) 

These results show that is non-toxic to RBC and provides 
an excellent assay of RBC survival without a requirement for 
ragtoactivity. Only when dual population studies are required is 
Na2 Cr04 necessary. The double labeling procedure permits refined 
assays to be performed on cohorts of RBC which differ with respect 
to age,and susceptible to hemolysis, in a 
variety of clinical disorders. 

REMISSION INDUCTION IN ACUTE NONLYMPHOCYTIC LEUKEMIA '714 (ANLLl WITH LOW-DOSE CYTOSINE ARABINOSIDE (ARA-C). 
Arnold J, Altman, John J. Quinn, Patricia Pisciotto, 

David M. Markowitz, Halbert Capuy, Luis Garcia, University of 
Connecticut Health Center, Department of Pediatrics, Farmington. 

Complete remission was successfully induced in an 11 year old 
ANLL patient using low-dose ARA-C after failure of chemotherapy 
(CT) utilizing high doses of this agent. Initial CT consisted of 
two courses of ARA-C, Daunomycin, vincristine, and methyl
prednisolone; the> ARA-C was given by continuous IV infusion at a 
dose of 150-200mg/M2/day x 7 days for each course. A bone marrow 
aspirate (BMA) obtained 17 days after the second course of treat
ment contained essentially no normal hematopoietic precursors and 
>80% blast cells. Low-dose ARA-C 0.7mg/kg/day (20mg/M2/day) by 
continuous IV infusion was then begun. After 1 week, normal 
hemopoiel ic eel ls were increased and BMA blast count was reduced 
to 20%; after two weeks, the blast count was <5%. CT was stopped 
at this point because the patient was pancytopenic, a consequence 
of marked marrow megaloblastosis. Within one week, the megalo
blastosis and pancytopcnia had resolved. Repeat BMA 6 weeks later 
remains in complete remission. A patient with myeloblastit.: 
transformation of chronic myelogenous leukemia has also shown a 
favorable response to low-dose ARA-C and is now back in chronic 
phase. Neither patient experienced nausea or vomiting; both were 
treated on an ambulatory basis. The rapid effect and relatively 
mild toxicity of low-dose ARA-C suggest a noncytotoxic mechanism 
of action consistent with experimental data demonstrating 
induction of maturation in ANLL <..·ells (Sa<..·hs, L.: Br.J.Haematol. 
40:509, 1978). 
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RADIOENZYMATIC DETERMINATTON OF PLASMA L. DOPA AND • 715 ITS METABOLITES JN NEUROBLASTOMA: Carlos S. Alv3rado, 
Bahjat A. Faraj, Vernon M. Camp, Atl1anasios 

Tae H. Kim, and Abdelsalam H. Ragab, Emory University School of 
Medicine, Department of Pedintrics and Radiology, Atlanta, 

Neuroblastoma (NB) is a tumor of the neural crest characterizai 
by abnormalities of tryosine metabolism. The purpose of this 
study was to evaluate plasma L-<lopa and its respective metabo
lites--Dopamine, Norepinephrine and epinephrine in a group of 
patients with Neuroblastoma. Plasma L-Dopa and its metabolites 
were measured by a radioenzymatic technic in 12 children with NB 
and in 12 other children with different malignancies (control 
group). The average values for Plasma L-Dopa, Dopamine and 
norepinephrine were 44.8 ng/ml, 420.4 Pg/ml and 1404 Pg/ml 
respectively in children with NB, as compared to 1.67 ng/ml, 36.6 
Pg/ml, and 227 Pg/ml for the control group. Urinary catechola
mines were measured in 24 hour urine 10 patients and 
they were elevated in on1y 6 patients. However, plasma L-Dopa, 
Dopamine and Norepinephrine were significantly elevated in 11 of 
the 12 children with NB. Follow-up determinations of !.-Dopa and 
its metabolites correlated with the clinical course of the 
patients. Measurement of Plasma L-Dopa, Dopamine and Norepine
phrine by this technic is a sensitive marker for the diagnosis 
and follow-up of children with Neuroblastoma and appears to be 
more accurate and less cumbersome than measurement of urinary 
catecholamines. 

DECREASED HYDROXYL RADICAL (·OH) GENERATION AND • 71() LACTOFERRIN (LF) CONTENT IN CORD BLOOD NEUTROPHILS 
(PMNs). Daniel R. Ambruso. Barbara Bentwood, Peter 

M. Henson. and Richard B. Johnston. Jr., Univ. Colo. School of 
Med. and Nat. Jewish Hosp. and Res. Ctr., Dept. of Peds, Denver. 

We have previously shown that PMNs from cord blood produce 
normal or increased amounts of superoxide anion but decreased 
amounts of ·Oil compared to adult PMNs. Both myeloperoxidase 
(MPO) and LF have been shown to enhance ·OH generation. To de
tennine whether the decreased ·OH production by newborn PMNs is 
related to abnonnalities of granule contents or their release, 
degranulation and the total content of MPO, lysozyme (LYSO) and 
LF, as well as ·OH production, were measured. Release of LYSO 
and MPO from 6 newborns after stimulation with opsonized zymosan 
(OZ) and phorbol myristate acetate (PMA) was not significantly 
different from adult controls: MPO with PMA, adult 5.7% (mean) 
vs. newborn 4.8%, with OZ 8.4% vs. 9.9%; LYSO with PMA, 49.6% vs. 
42.0%, with OZ, 31. 7% vs. 22.0%. Pretreatment with cytochalasin B 
produced no differences in degranulation between adult and new
born PMNs. Total MPO content was not different (adult 60D 2.78 + 
0.26, mean+ SEM, vs. newborn 1. 74 + 0.30, n=6). By contrast, -
newborn PMNs demonstrated a decrease in total LYSO (60D 0.101 + 
0.010 vs. 0.087 + 0.010, p<0.025), in total LF (87.0 + 15.0 µg/mg 
protein vs. 33.2-+ 8.7, p<0.005), and in ·OH production (2379 + 
257 pmol ethylene-vs. 1590 + 314 p<0.005). These studies suggest 
that decreased ·OH produced-by cord blood PMNs could be related 
to decreased LF, not to MPO. The changes in granule content in
volve specific granules and are consistent with a developmental 
defect or activation and degranulation during parturition. 
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RELATIVE ANEMIA AND IRON DEFICIENCY IN CYSTIC FIBRO
SIS: THERAPEUTIC TRIALS. Joann L. Ater, John J. 
Herbst, Stephen A. Landaw, and Richard T. 0'1frien. 

Univ. of Utah School of Medicine, Dept. of Peds. Salt Lake City. 
Significant alterations in hematologic function in cystic fi

brosis were suggested by the observation that polycythemia was un
corrmon even among cyanotic patients. To elucidate those factors 
which influence hematologic equilibrium, 39 stable cystic fibro
sis patients were evaluated with CBC, RBC morphology, reticulocyte 
count, serum Fe and TIBC, serum ferritin, vitamin E, and carboxy
hemoglobin assay. Hemoglobins were within 1ow normal range, in
cluding 23% who were cyanotic. The majority of patients had evi
dence of hemo lys is, with elevated carboxyhemogl obi n va 1 ues. Hyper 
ferremia was seen in 28%, and serum ferritins were diminished in 
59% of patients. The range for ferritin values was 5 to 55 ng/dl. 
Vit. E (cx-tocopherol) levels were less than 5 ng/dl in 33'.\. These! 
data suggest that some children with cystic fibrosis are relative
ly anemic, and that iron and vit E. deficiency may significantly 
contribute to their apparent failure to compensate 
for hypoxia. Next 22 patients with either low ferritin, Fe, and/ 
or vit E. were serially given 2 weeks of oral FeS04 followed by 2 
weeks of oral FeS04 and vit. E. Variable responses to this thera
peutic trial were found. Over half the patients had a significant 
rise in Hgb of greater than 0.6 gm/dl after the month of FeS04. 
Those whose ferritin did not rise, did not show a ri,e in Hgb. 

in relation to vit E. was variable. These results sug
gest that the cause of the relative anemia in cystic fibrosis is 
multi-factorial, but Fe deficiency does make a contribution. 

BONE MRROW TRANSPLANTATION (BMT) IN NON LYMPHOCYTIC • 718 LEUKEMIA (NU.): LONG TERM SURVIVAi. WITH REDUCED 
A.'10UNTS OF TOTAL BODY IRRADIATION (TB!). C.S. August, 

F.T. j_e.rota, and A.E. Evans, University 
of Pennsylvania School of Medicine, Children's Hospital of Phila
dclpl1ia, Department of Philadelphia, PA. 

Morbidity and mortality in BMT patients given cyclophosphamide 
120 mg/kg (CY-120), and single dose TBI of 1000 rad is consider
able, with fatal interstitial pneumonitis occurring frequently. 
From 1978 to 1980, we treated 10 consecutive patients with NLL 
in remission (REM) with CY-120 and TBI, 800 rad. The TB! was 
given as a single dose at a rate of 8 rad/min from a 6 Mcv l.inc.·r 
Accelerator. Tl1e patients ranged in age from 4 to 18 years. 
Diagnoses inc 1 uded 6 with acute myelogenous (AMI .. ) or myelomono
cyt ic leukemia (AM}!L) in first REM; 2 with AML in second REM; and 
1 with acute monocytic (AMoL) and 1 with acute undifferentiated 
leukemia (AUL) in first REM. RESULTS. As of 12/1/81, all 6 
children with AMI.. or AMML tran"SPian"t--C.d in first REM survive in 
complete remission (CR) for 21-42 months. One child with AML in 
2nd REM survives in CR at 31 months. The other relapsed and died 
at 15.5 months. The patients with AMol. and AUL relapsed and died 
2.5 and 8 months pnst BMT. None developed fatal interstitial 
pneumonia, conpared with 3/8 other patients who received 1000 rad 
single dose TBI as part of their cytoreduction. CONCLUSION. Our 
data suggest that long term CR may be achieved in children with 
A.ML in first remission by performing BMT with lPss TBI than here
tofore deemed possible. The benefit of reduced radiation may be 
to decrease the incidence of interstitial pneumonia. 

INVOLVEMENT OF "OTHER" COAGULATION FACTORS IN EARLY 719 ONSET NEONATAL SEPSIS. L. 
Bortol_l!.§§_i, C. __ 

Stinsql2.!. (Spon. by John F. Crocker). Dalhousie University, 
Dept. of Pediatrics, Halifax, Nova Scotia, Canada. 

Neonates have unique susceptibility to bacterial septicemia. 
Hemostasis is influenced by the inflammatory process through 
complement activation and protease release. Six infants were 
studied at the time of their clinical diagnosis of infection. 
Coagulation factors affected by granulocytc proteases (FVIII, 
FXIII, 111.2 macroglobulin-d.2M, c(lantitrypsin-o<.lAT) and 
coagulation factors which modify host response to infection 
(fibronectin-FN, acid l glycoprotein-AG) were measured. 

FVIII antigen/activity ratios were increased when compared 
with gestational age matched controls (p(0.005), perhaps related 
to endothelial release of antigen concurrent with protease 
destruction of activity. FXIII was unaffected in these septic 
infants. Low values of 0C.2M were measured (p(0.05). This may 
reflect the removal ofQ(2M-protease complexes. Levels of 
(a slow inactivator of proteases) were elevated (p(.0.005) - a 
response in keeping with an acute phase reactant. FN, an opsonin 
which enhances reticulo-endothelial clearance and protects 
against vascular microembolism, was decreased ( p (. O. 005) . 
Deficiency of FN may delay elimination of bacteria and contribute 
to pulmonary insufficiency seen in neonatal sepsis. Measurements 
of the heparin antagonist AG were increased (p ( O. 005) and may be 
responsible for the heparin resistance found in septicemia. 

Cryoprecipitate, with its high levels of FN, may have 
therapeutic benefit in neonates with early onset sepsis. 

UNSET ANU RAPIU PROGRESSION OF UONE UISEASE AFTER • 719 A SPLti<ECTll'IY rn NUN-NEUROPATHIC t..AUCliER u !St.ASE (uU) 
Scott H. Barnett, uregory A. Grabowski, Judith S. 

Rose, Arthur H. Aufses, Jr., and Robert J. Uesnick, Sinai 
School of t>'edicine, NY 

Hypersplenism in Type 1 uU has been managed by total splenec
tor.1y (S). Although several reports have suggested that S acceler
ated the progression of bone pathology, the question has remained 
controversial, due to the variable expression of the disease and 
lack of prospective studies. Insight into this problem was 
gained from the µrospective assessment of a 5 y/o Hispanic male 
with marked acid 1.>-glucosidase deficiency and severe non-neuro
pathic liU. Prior to S (performed for severe cardiopulmondry 
insufficiency secondary to massive splenomegaly), there was no 
radiographic or nuclear scan evidence of bone pathology. Within 
three months of S (4. 5 kg), the patient was unable to ambulate 
and there was collapse of T 1 0, T 1 ?• L1 and Ls, bilateral aseptic 
necrosis of the femoral heads and Ehrlenmeyer defonnities of both 
distal femora. Since the onset of severe skeletal involvement 
directly fol lowed S, it is likely that these manifestations 
resulted from enhanced marrow infiltration, by substrate previous
ly destined for splenic deposition rather than from natural 
disease µrogression. These findings provide further evidence for 
accelerated bone involvement following S. Therefore, S in GU 
should be delayed as long as possible and partial splenectomy 
should be considered. 
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METHYLATION OF ARABINOSYL CYTOSINE(araC)RESIOUES IN DNA 
720 P__,___fu:ar_Q_sley_.....11._!Uau..siSJ;i. D. Nathan)Jiv.Ped.Oncology 

Sidney Farber Cancer Institute, Boston. 02115 
Although araC is a major drug in the treatment of pediatric leu-

kemia, its mode of action is unclear. One hypothesis involves fra
udulent incorporation of araC residues into DNA, known to occur 
randomly at deoxycytidine( dC)positions. This presumes araC DNA is 
in some way functionally abnormal, but direct evidence is lacking. 
In mammalian DNA 3-5% of dC residues normally undergo 
a process thought to control gene expression. We have carried out 
studies to determine whether araC in DNA undergoes methylation nor·
mally. L1210 cells were incubated for 18hr with 14c araC and/or 14C 

dC added as shown below. DNA was isolated and exhaustively hy
drolyzed enzymatically to nucleosides. These were separated by HPLC 
and the radioactivity of each component determined. The fractionof 
each nucleoside converted to its methylated derivative is shown: 

Addition( 10-7M) 
TlrfaraCOn-ly 
I4c dC only 
14uc + araC 
14CdC + 14C araC 

x 100 CH 3dC 100 
araC dC x 

----o7'1--- ----

0.80 

4.6 
4.5 
4.5 

Although araC does not influence the degree of dC methylation, 
araC in DNA is methylated either less or more slowly than dC. 
AraC DNA thus appears to be abnormal in this regard. This rny ex
plain the ability of araC to induce differention. 

IDENTIFICATfON OF ANTIGEN-BEARING PROTEINS: LOCALIZA-721 TION OF PLA ANTIGEN TC' LYCOPROTEIN (GP) Illa •. o.J.S. 
Beardsley, J.E. Spiegel, Jacobs, R.I. Handin, & 

Lux, Children's Hosp. Med. Ctr., Brigham & Women's Hosp., & 
Dept. of Pediatrics, Harvard Med. School, Boston, MA 02115 

Antibody mediated platelet destruction is a major cause of 
childhood thromhocytopcnia. Advances in the detection and quanti
tation of platelet antibodies have aided the diagnosis of these 
disorders, but little is known about the platelet antigens or 
receptors involved. We describe a method for separating and im
mobiJ izing platelet proteins, retaining their ability to bind an
tibodies specifically. Gel filtered human platelets are solubil
ized in SOS and separated on polyacrylamidc gels. The compon'ent 
proteins arc elcctrophorctically transferred to nitrocellulose 
paper. After blocking nonspecific binding sites with albumin and 
qamma globulin, the inunobilizcd proteins are incubated with anti
platelet antiserum. Antibody bound to a specific protein is then 
visualized by incubation with 1251 labeled goat anti-human IgG 
followed by autoradiography. The PLAl antigen, important in neo
natal isoinunune thrombocytopcni.- (NIT), has been linked by in
direct evidence to the 100,000 MW protein, GPIIIa. When PLAl pos
itive platelet proteins are studied as above with serum from a 
PLAl negative mother of an infant with NIT, the radioactivity 
binds specifically to a single band of 100,000 MW. No specific 
binding occurs with PI.Al negative platelets or with control serurrL 
These findings provide direct confirmation that GPIIIa contains 
the PLAl antigen. The technique developed is rapid, is not limit
ed to the study of 1>rccipitating antibodies, and should be appli
cable to other immune mediated disorders. 

722 
HEMATOLOGIC MANI FE STATIONS OF MUCDCUTANEOUS LYMPrl NO'.JE 
SYNDROME (MCLNS). Bender, Kathy Stiles, Alan 
R· (Span. by Elias Schwartz). University of 

Pennsylvania School of Medicine and the Children's Hospital of 
Philadelphia, Department of Pediatrics, Philadelphia, PA. 

MCLNS has been reported to be associated with hematologic ab
normalities. We have examined the severity and etiology of these 
changes in 12 patients who met the standard diagnostic criteria of 

On admission, the mean hemoglobin level was l0.2g/dl(range 
8.4-12.7). A mild to moderate anemia usually persisted throughout 
the illness and the lowest mean hemoglobin was seen on the 5th to 
6th hospital day (mean 8.9, range 5.9-12.0g/dl). The anemia was 
normocytic or mildly microcytic. Leukocytosis was usually present 
on admission (mean 19,500, range 5,000-28,600/mm3) and increased 
to a maximum value on the 5th to 6th hospital day (mean 22,700, 
range 7 ,900-59,80D/mm3). The mean leukocyte count returned to nor
mal by the 16th hospital day. More than 10% band forms were pre
sent in 9/12 patients; myelocytes or metamyelocytes were present 
in 11/12 patients. The mean platelet count on admission was 
438,000/mm3 (range 160,000-898,000) with a maximum platelet count 
between the 11th and 16th hospital day. The platelet counts were 
> l ,000,000/mm3 in 3 patients but were < l00,000/mm3 in 2 patients. 
Platelet counts, hemoglobin level and WBC were similar in patients 
with and without cardiac involvement. MCLNS is commonly associat
ed with a mild to moderate anemia, leukocytosis with a marked 
left shift, and thrombocytosis. The similarity of these changes 
to.those found in other inflammatory diseases sugsests a common 
etiology. The hematologic abnormalities are not predictive of 
cardiac complications in MCLNS. 

723 
TRANSCRIPTION AND PROCESSING ABNORMALITIES IN D!FFER
FERENT FORMS OF B-THALASSEMIA. E.J. Benz, Jr., K. 
Takes hi ta, A. Scarpa, L. Chan, H. Pearson, and A. K. 

Ritche·1. Yale University, New Haven, Connecticut. 
----we-have studied the molecular basis of 8-thalassemia in 20 
patients, using recombinant DNA cloning and nucleotide sequence 
analysis of defective 8 globin qenes, analysis of 8 globin gene 
transcription in vivo and in vitro, and/or analysis of the struc
ture and content of abnormal" 8 mRNA species by s, nuclease map
ping and primer extension techniques. The most common form of 
B+-thalassemia (10/19 pts) observed was due to a mutation within 
intervening sequence-1 (IVS-1), creating an alternative mRNA 
processing splice site. The anomalous splice site is utilized 
preferentially, creating an abnormal B mRNA species incapable of 
translation into B globin; a reduced amount of normal 8 mRNA is 
also qenerated by this qene. The abnormal species accumulates 
poorly, leaving only the small amount of normally functioninq 8 
mRNA. The other patients exhibited either no structurally ab
normal B mRNA species or different remnants of IVS-1 or IVS-2. 
One patient with s0 -thalassemia exhibited abnormal accumulation 
of r, mRNA precursor sequences containing IVS-2, due to a muta
tion abolishing the normal site for IVS-2 splicinq at the 5'-end 
of IVS-2. In a second patient with 8°-thalassemia, substantial 
evidence for a primary transcriptional defect has been obtained 
by studies of mRNA synthesis in vivo, cloninq of the defective 
gene, and transcriptional anaTYsis in vitro. Hb Lepore, a 
structurally abnormal hemoqlobin associated with 8°-thalassemia, 
is also due to defective transcription. 

• 724 
RADIAL IMllJNOOIFFUSION: A Slaple Technique for Quantltatlon 

of Platelet-Associated lgG IPAlgG) In Children. V. Blanchette, 

V. Hogan, B. Gormley, E. Hsu, B. Luke and G. Rock. (lntr. by 

P. Vlad) Otta\lfa Blood Transfusion Centre, Children's Hospital of Eastern 

Ontario and University of Ottawa, Ontario, Canada. 

Using current techniques elevated levels of PAlgG can be demonstrated 

In most ch JI dren "'Ith Immune thrombocytopen le purpura (I TP); however these 

techniques are complex, often require large volumes of blood, and are 

generally aval I able only In special I zed laboratories. We have quantltated 

PAlgG In children with a variety of 11 lnesses using a simple radial lmmuno
diffuslon (RIO) technique. 0.25 to 1 x 108 platelets harvested from 6 to 10 

ml of \lfhole blood were solubl 1 lzed and plated Immediately or after storage 

at -20°C on low level, commercially aval I able, lgG lnwnunoplates*; PAlgG 

I eve Is were proport Iona I to the s I ze of the I mmunod If fus I on r I ngs and exact 

va I ues were ca I cu I ated by reference to a standard curve. In 15 hea I thy, 

non-thrombocytopenlc children PAlgG values (fg/plt) were 3.3 ± 1.3 (range 

t .5 to 6 .8). 15 ch I I dren wl th norma I p I ate I et counts and other hematolog I ca I 

disorders also had normal PAlgG values (mean 3.5 ± 1.7>. 77'/. (10/IJ) 

children with ITP and thrombocytopenla (mean pit count 37.7 x 103/µI, range 

10 to 86 x 103/µIJ had elevated PAlgG values - mean 26 fg/plt, range 6 to 

86.4 fg/plt. In 9 of these children para I lel testing of PAlgG was performed 

using the more complex complement lysls Inhibition assay and comparable 

results were obtained In all cases. In only one of 9 chlldren with ITP In 

remission (pit count x103/µI), was the PAlgG level elevated (mean 4, 

range 1.5 to 7.8 tg/plt). We conclude that this simple technique Is ot 

value In the Investigation of children with thrombocytopenla and can be 

read I ly adapted In most hematology laboratories. 

Supported by Ontario Ministry of Health Grant PR927E. 

• LC-Part I gen, Behr Ing. 

ROLE OF PLASNA EXCHANGE !PEI IN ADOl.ESCENTS Willi IMllJNE 725 TIROB*>CYT<PENIC PURPURA lllP). V. Blanchette, v. Hogan, 
E. Hsu, B. Luke and G. Rock. (lntr. by P. Vlad) Children's 

Hospltal of Eastern Ontario, Ottawa Blood Transfusion Centre and University 

of Ottawa, Ontario, Canada. 

Recent reports suggest that early PE therapy can Induce prolonged 

rem I ss Ions In some adu I ts w I th I TP and so avol d the need for sp I enectomy. We 

have used I ntens Ive PE In the management of three ado I es cents, ages 15, 16, 

and 17 years w I th 1 lP. Therapy was In It I ated because of fa 11 ure to respond 

to prednlsone 1.5 mgm/Kg/day x 4 weeks Cl male, acute ITP) and recurrence of 

severe thrombocytopen I a 'fllhen stero Ids 'fiere d I scant I nued ( 2 cases, one ma le 

and one female, with chronic ITP for 1 and 2 years respectively). Patients 
received a mean of 6 exchanges over a 9 day period using peripheral veins 

for access and fresh frozen pl as ma as rep I acement f I u Id. SI ng I e p I as ma 

vo I umes 'fllere exchanged (mean 2 .5 I I tres/procedure). Ser I a I measurements 

were made of platelet-associated ln.nunoglobulln CPAlgG) using a complement 

lysls Inhibition assay. Mean pre-exchange platelet (pit) counts were }1, 

16.9 and 16 x 10}/µI respectively; PAlgG values were markedly elevated In al I 

cases - 77.5, 54, and 100 fg/plt, control value <10 fg/plt. A rapid and 

complete response was obsetrved In the case with acute ITP (post-exchange 

platelet count 186 x 103;i.,i1 and PAlgG level 9 fg/plt) and he has remained In 

remission for >6 months. In contrast no response was observed In the 2 cases 

with chronic ITP (post-exchange platelet counts 18 and <10 x 1ol;µ1 and PAlgG 

values 43 and 100 fg/plt). Both patients subsequently had complete responses 

to sp I enectomy. We cone I ude that i ntens Ive PE therapy Is 11 kel y not effect Ive 

In chronic ITP and should not delay splenectomy If clinically significant 

hemorrhage Is present. In acute I TP unrespons Ive to sterol d therapy PE can 

Induce complete remission thus avordlng the need for splenectomy and the 

r I sk of pos t-sp I enectomy seps Is; th Is approach mer I ts further study. 
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GENETIC DIFFERENCES IN METHYLCHOLANTHRENE (MC)-MEDIA-72(j TED IMMUNOSUPPRESSION IN MICE. Jeffrey L. Blumer and 
Dorn thy M. Frank (Sp on. by W. T. Sreck). Case Wes tern 

Reserve UniversTfy School of Medicine, Rainbow Babies and Child
ren's Hospital, Departments of Pediatrics and Pharmacology, Cleve
land, Ohio 44106. 

Delayed-cutaneous hypersensitivity to 2,4-dinitrofluorobenzene 
(DNFB) was measured by an ear swelling assay in C57BL/6J (B6) and 
DBA/2J (D2) inbred mice and their F1, backcross and F2 progeny. 
Treatment with MC (80mg/kg) prior to DNFB sensitization suppres
sed the ear swelling response ('80%) in B6, F1 and aryl hydrocar
bon hydroxylase (AHH) inducible backcross and F2 mice but not in 
D2 or non-inducible backcross or F2 mice. Similar observations 
were made with four additional AHH-inducible and four non-induci
ble strains of mice. This immunosuppressive response to MC show
ed the same dose-dependence as AHH induction in responsive mice. 
Induction of AHH activity by s-naphthoflavone prior to MC treat
ment resulted in a shift of the dose-response curve for suppres
sion to the left. Thus an ED20 dose of MC was converted to an 
ED80 dose. Phenobarbital pre-treatment had only a moderate effect 
on MC-mediated immune suppression. This suggested a requirement 
for an induced form of the enzyme in the immunosuppressive re
sponse. Finally the immunosuppressive response to MC could be 
completely blocked by prior administration of 
suggesting a requirement for MC metabolism in the production of 
the immunosuppressive response. These results suggest a strong 
positive correlation between carcinogen-mediated suppression of 
cell-mediated immunity and aromatic hydrocarbon responsiveness in 
mice. (Supported by American Cancer Society Grant.) 

LYMPHOCYTE {LPC) GLUTATHIONE-S-TRANSFERASE (GST) ACT-727 IVITY AND INDUCI8ILITY IN ACUTE LEUKEMIA. Jeffrey L. 
Blumer, Margaret Pellack-Walker and Rebecca Dunn 

{Span. by W.T. Speck). Case Western Reserve University School of 
Medicine, Rainbow Babies and Children's Hospital, Departments of 
Pediatrics and Pharmacology, Cleveland, Ohio 44106. 

Aggregate GST activity was measured in LPC sonicates usingCDNB 
as the substrate. The activity in LPC from leukemic children in 
remission was indistinguishable from that found in cells from un
affected individuals averaging 70 to 120 nmol/min/mg. LPC GST ac
tivity was compared to that found in human liver cytosol. While 
enzyme specific activity was 5 to 7-fold higher in liver, the GST 
activities in the two tissues were identical with respect to pH, 
ionic strength and substrate concentration dependence as well as 
thermal inactivation. The response of GST activity to exposure 
to various antioxidant compounds was studied in LPC cultured in 
the presence and absence of mitogens. The antioxidants studied 
were BHA, BHT, ethoxyquin (E) and (AT). Culturing in 
the presence or absence of mitogen had little effect on GST acti
vity. In the absence of mitogen antioxidants were without effect. 
In the presence of mitogen all four compounds caused a dose-depen
dent increase in GST activity in cells from non-leukemic indivi
duals. The maximal increase was 2 to 3-fold and the order of po
tency was AT>E>BHA>BHT. BHA was tested for its ability to induce 
GST activity in cells from leukemic children in remission. At 
doses of 5 to 10 which results in maximal GST induction in nor
mal cells no increase in activity was observed. These results 
suggest that the cytoprotective enzyme GST is inducible in human 
cells and that leukemic children are deficient in this response. 

PREDNISONE THERAPY FOR CHILDREN WITH ACUTE IDIOPATHIC 
THROMBOCYTOPENIC PURPURA (ITP): RESULTS OF A RANDOM
IZED CLINICAL TRIAL. George R. Buchanan and Christine 

A. Holtkamp, University of Texas Health Science Center at Dallas, 
Southwestern Medical School, Department of Pediatrics, Dallas. 

The efficacy of corticosteroids in childhood acute ITP is 
controversial and has not been evaluated in a controlled random
ized study. We examined the value of prednisone (2 mg/kg/day for 
14 days with subsequent tapering and discontinuation by day 21) 
in 27 children with newly diagnosed ITP. Patients were random
ized to receive either prednisone or placebo. Platelet count, 
bleeding time (a test of the integrity of the platelet-microvas
culature interaction), and clinical bleeding tendency (scored on 
a 0-4+ scale) were determined before (day OJ and six times 
following initiation of drug therapy (days 1-2, 3-5, 7, 14, 21, 
and 28). Patients in the steroid and placebo groups were similar 
with respect to age, sex, initial platelet count and bleeding 
score, duration of bleeding symptoms, and history of antecedent 
infection. There were no statistically significant differences 
between the two treatment groups in any of the three parameters 
except on day 7 of therapy when children receiving prednisone 
had higher platelet counts and lower bleeding scores than those 
receiving placebo. Bleeding score and bleeding time generally 
correlated with the platelet count. Prednisone did not influence 
bleeding time or clinical bleeding score independent of its 
effect on platelet count. We conclude that prednisone does not 
improve hemostasis or reduce bleeding tendency in childhood acute 
ITP except transiently at the end of one week of treatment. 

J NT!' '.!lT!l t.ORMAL l'LATELE'l' ANTIBODY. James ll. !\ussel, 729 t!_a_r_t'.'"".L __ --·--·---
NYH-C1J:-1c Div. Ped. Hem/One., N.Y., N.Y., S.E. \lb. 

Ctt·., \:is. 
Tliromh0cytopenLl (INT) is diagnosed in 

I1l'\•horns whf'n the has a no11nal platelet 
c•)u1H & m.ilcrna l / i eLa l pli!tcle.t antigen incompatibility and /or a 
1:1at1•n1al '.-;(•rum nnt..iµl.Jtelet activity against paternal pits is 
demon.-:>tr.:Hl:d. Jn J term inf:ints we obtain(,.·d fct.nl maternal 
pl.:ii.. ... :ll?t Cl)l111t.s & Pl:1telct :i.s:-;ociated immunoglobulin (l'AIG) de
lcrmi:13l iu:t!> ;rnd ahove mpntioned INT f.tudics. The plt antl
body . ..; were utitained on days 4 to 8 of life when platelet 

wc:·c sti 1 l ·40,000. All 3 mothers ht1d normal pl..::itelct 
c:uuuts .md norm<J l P:dG. 
Pi\IC: I INFANT 111 t<L INFANT 112 NL JNFANT II 1 

l'l.A.L r1.El HLA-Az PLA1 PLEJ llLA-Az PLI\ J J>J.El lll.A-Az 
+ + + + I 

Fi\Tl!ER ;. + + + + + + 
CY'l'OXTCllY/INJJTRECT IMMUNOFLUORESCENCE of mothers scrum to father 
platckts: -/- +/ND +/+ 
'fhc r..:!salt....; 1mexpccted. Since infant Ill was the only one of 
the 3 \Jith PAIG, we expected him to be the only 
with INT Instead 0( the only one without it. EithEr there is 
rmtibody mcdinted <lamage to the megakaryocytc.s by anti PLAl such 
that h; a lar- c imc between antibody and a ri5c 
iu pl.1telc•t count, or lightly sensitized with anti 
PLAl are by the newbvru RES. lh1th liypdthcses 
·•mild Lelp <•xplain thP 14% mortality with INT. 

IV lgG FOR CHRONIC ITP. James B. Bussel, Elizabeth e 730 Charlotte Cunningham_ Rundles,- !l-;;be"7tJn-;an 
Robert Kimberl.l:', Irvin_JL§chulmnn & Ji:1q;· ret Hilgartner 

NYH-CUMC Div. Ped. Hem/One., N.Y., N.Y., MSKCC, N.Y.,N.Y., 
Hospital for Special Surgery, N.Y.,N.Y. and Btanford Medical Ctr. 
Palo Alto, Cal. 

Two children with chronic ITP were treated with Swiss Red 
Cross i.v. Gammoglobulin (lgSRK). Platelet counts rose only to 
40 to 80,000 on ptednisone & imuran for 6 months despite normal 
platelet associated immunoglobulin (PAIG) i could not be 
tapered. Both patients received 0.4 gm/kg/day IgS!\K: platelet 
counts rose to over 400,000 within 1 week. Predniso & irnuran 
were discontinued and both patients had platelet counts greater 
than 100,000 5 weeks after the last infusion. J. IgG rhogam 
coated Cr51 labelled red cell clearance was used to 
determine splenic phagocytic function. Both patients hall life 
prolonged to 300% of base-line 11'> hours after the 4th day of i. v. 
lgSRK infusion; life was 200% at 2 weeks and only back to 
baseline at 4 weeks. 2. The IgG levels rose dramatically during 
the infusions and then slowly returned to low normal over the en
suing 2 to 3 weeks; however, both patients had a polyclonal IgM 
increase to over 200% of baseline in the week after the infusion 
was completed with subsequent return to & RF were 
negative. 3. Multiple PAIG values were within normal limits. 
4. Other studies include serial lymphocyte stimulation, T & B 
cells with monoclonal evaluation of helper/suppressor subsets, in 
vitro antibody synthesis with the plaque assay, and immune com-

plex and complement determinations. 

MONONUCLEAR PHAGOCYTE [lYSFUNCT!ON JN CI!! LUREN WITH • 731 SICKLE CELL DISEASE. Rohcrt Chi Jcote, Barbara .Jones, 
(Spon. Lawrence M. Gartner), Pritzker School of 

Univ. of Chicago, Wy !er Children's Hosp. , Ile pt. Pcds. , Ch icngo 
Though patients with HbSS arc Sllsceptibl<.' to salmonella in

fections, the factors responsible for this immunologic defect arc 
incompletely understood. As salmonella are facultativ<' intra
cellular parasites of mononuclear phagocytes anJ do not produce 
peroxide, we examined monocyte superoxide (Oz-) production, a 
factor expected to influence oxygen dependent bacterial killing. 
We obtained blood from stable chi JJren with HbSS, HhSC, and con
trols an<l separated mononuclear cells in Ficoll-llypaquc. Mono
cytes were incubated with cytochrome C anJ zymosan op son i zeJ by 
control scrum. 02- dependent cytochrome C reduction was calcu
lated from the change in OD at 550 over 30'. llnstimulateJ 
patient and control monocytes produced simi Jar amounts of 02· 
(1.0 vs. 1.9 ± 0.5 nmol per 106 monocytcs, N=J9, p=0.2). How
ever, stimulated llbSS patient monocytes produced significantly 
Jess 02- than did controls (13 ± 2 vs. 18 ± 2 nmol p<'r JOG mono
cytes, N=l9, p <0.001). Suppression of 02- production could not 
!Jc correlated with splenic function as measured !1y tl1c JlTcsc11cc 
or absence of llowcll-Jolly bodies or the "pit count." Patients 
with llbSC who have Jess severe problems had intermediate Jefi 
cicncy (16 ± 2, N=3). On the other hand, monocytcs from patients 
with HhSS chronically hypertransfuse<l to llbS vallles <15'• proJuceJ 
normal amounts of Oz- (17 .' 2, N=6). These results indh:atc tlwt 
HbSS patients have a defect in monocyte Oo· production and 
that the defect is acquired, 11ot genetic. 
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FIVE CASES OF CONGENITAL LEUKEMIA. Jen-Yih Dennis 
& Gordon 6. Gale, St. Louis 

Cardinal Glennon Memorial Hospital for Children, De
partment of Pediatrics. St. Louis, Missouri. 

Five newborn infants developed leukemia at the age of 1 day, 
2 weeks, 8 weeks, 2 days, and 9 days (cases 1-5 respectively). 
No chromosomal abnormalities were noted in routine peripheral 
blood cytogenetic studies. There were several unusual features 
of clinical interest. Two infants were diagnosed as acute mye
lomonocytic leukemia (cases 3,5). The other 3 cases were initi
ally considered to be undifferentiated leukemia from morpholog
ical & cytochemical studies. Agar culture from peripheral 
b'ooJ of C<l•c 1 sugge'ted <l myelogenous leukemia. The original 
peripheral undifferentiated cells of case 2 became more differ
entiated rronocytic eel ls & monocytes also appeared in cerebro
spinal fluid after treatment. However, case 4 later had two 
short periods of spontaneous regression of leukemia with the 
clinical course consistent with acute lymphocytic leukemia 
(A.L.L.) later. Three patients had prominent skin nodules & 

out of 4 male patients presented with testicular disease. Two 
patients had CNS disease at the time of diagnosis and one had an 
isolated CNS at the age of 22 months (case 4). Case 1 
died at 2 days of age. Case 2 died at 5.5 weeks with prolonged 
marrow suppression following vincristine & prednisone induction 
therapy. Cases 3 & 5 had prolonged remissions with 6-thiogua
nine & cytosine arabinoside. Case 3 died at 22 months with pneu
monia & relapse & case 5 is still in remission at 27 months of 
age. Case 4 responded to treatment with A.L.L. regimens & is in 
remission at the age of 36 months. 

THE ROLE OF OXYGEN IN THE TERMINATION OF THE GRANUL0-733 CYTE OXIDATIVE BURST. and Margaret E. 
Chovaniec, of Rochester School of Medicine 

& Dentistry,--StrongMe1TOrial Hospital, Department of Pediatrics ', 
Cdncer Center, Rochester, NY 

In order to determine the role of oxygen and its metabolites on 
the activation and inactivation of the membrane bound superoxide 
(02) generating oxidase, we stimulated guinea pig peritoneal cavity 
granulocytes (PMN) under aerobic and anaerobic conditions and exami n
ed activity as a function of time. With a soluble stinulant phorbol 
myristate acetate (PMA), membrane enriched particles from PMN gen
erated similar maximal NADPH dependent 02 production under aerobic 
(43.5 2.2 nlTOl 02/min/mg pro) and anaerobic (3B.4 2.4 nlTOl 02/ 
min/mg pro) conditions. However, under aerobic condi ti ans activity 
fell over I20 ninutes with a pseudo first order rate constant or 
.0283 min-I. Under anaerobic conditions, there was no significant 
change in oxidase activity for up to I20 minutes. NADPH dependent 
02 prod!ction after I20 minutes was 36.8 + 1.5 nlTOl 02/min/mg pro 
for anaerobic stimulation, compared with T.7 + 0.3 n1TOl 02/min/mg 
pro for aerobic 5timulation. Neither cytochrome c, cyanide, super
oxide dismutase, catalase, nor benzoate could prevent aerobic in
activation. NADPH dependent 02 production is phagocytic vesicles 
made from pmn which had ingested opsonized lipopolysaccharide coat
ed oil droplets for 5 minutes was equivalent under aerobic (I9.9 + 
2.5 n1TOl 02/min/mg pro) and anaerobic (23.2 + 4.6 n1TOl 02/min/mg -
pro) conditions. However, inactivation of the oxidase occurred to 
the same extent under both aerobic and anaerobic conditions. We 
conclude that for PMA but not for opsonized particle stimulated 
cells, inactivation of the oxidase is dependent entirely on oxygen 
or an .internally generated oxygen metabolite. 

ARE THE FUtlCT I ONAL ABNORMAL! Tl ES OF NEWBORll PLATE-734 LETS ASSOCIATED WITH ALTERATIONS OF MEMBRANE GLYCO
PROTEINS? Donald G. Corby, Thomas P. O'Barr, and 

El Jen E. Swanson, Fitzsimons Army MedicaJ Center, Department of 
Clinical Investigation, Aurora, CO. 

Membrane glycoproteins have been strongly implicated in 
certain platelet-associated hemostatic phenomena, i.e., adhe
sion, aggregation, and secretion. As part of our continuing 
evaluation of the platelets of the newborn infant, washed intact 
platelets prepared from samples of platelet-rich plasma, obtain
ed from EDTA-anticoagulated whole blood taken from the umbilical 
vein at delivery or the antecubital vein from normal adult vol
unteers, were solubi l ized in 2% sodium dodccyl sulphate, reduc
ed with dithiothreitol, and electrophorcsed on 7.5% polyacryl
amide gels using the discontinuous buffer system of Laemmli. 
Gels were fixed, and stained with periodic acid-Schiff's reagent 
or Coomassie blue. Distribution of glycoproteins was measured 
by scanning densitometry at 525 nM. In both newborn and adult 
platelets, ten identically-migrating peaks ranging in mole
cular weights from 50,000 to 185,000 were observed. Analysis 
of apparent molecular weights revealed all major membrane 
glycoproteins to be present in both platelet populations. In 
conclusion, these studies indicate that the functional ab
normalities found in the platelets of newborn infants cannot 
be attributed to qualitative or quantitative alterations in 
membrane surface glycoproteins. 

ABNORMAL REIJUCTION OF CIRCULATING ERYTHROPOIETIN 
LEVELS IN NEPHROPATH!C CYST!NOSIS. Brian J. Carden, 
Laurence Corash, Euqene Golct./asser, and Joseph 0. 

Schulman. National Institutes of Health, Bethesda, MO and 
Un1vers1ty of Chicaqo, Chicaqo, IL. 

Individuals with the Fanconi syndrome due to nephropathic 
cystinosis reqularly develop substantial anemia many years 
before proqressing to renal failure. The mechanism of this 
anemia is unexplained. In 7 male and 3 female cystinotics with 
mean aqe 5.Sy ± 2.3 S.D. (ranqe 2.4-8.ll with mean serum 
creatinine I.4 ± I.2 (ranqe 0.54-4.5), the mean Hqb was II.I± 
2.0 (ranqe 7.6-I4.2). Reticulocyte counts were inappropriately 
low for the deqree of anemia. Patients were not Fe or folate 
deficient and there was no evidence of hemolysis. Serum 
erythropoietin determined by radioimntJnoassay was markedly 
decreased in all cystinotics: mean 7.4 mU/ml ± 2.4 (range 4-
IO). Two males ages 7.5 yrs and A.6 yrs with Fanconi 5yndrome 
unrelated to cystinosis (Lowe's syndrome) had no anemia and 
serum erythropoietin of 47 and 36 respectively. Normal adult 
erythropoietin levels in this laboratory average 21 ± 6. The 
anemia of cystinosis is thus consistently associated with low 
concentrations of circulatinq erythropoietin. We speculate that 
kidney cystine accu!T!Jlation may impair renal erythropoietin 
production. nisappearance of anemia in cystinosis after renal 
transplantation suqqests that, in contrast, cystine deposits do 
not qrossly impair marrow responsiveness to erythropoietin. 

IMPAIRED CARBOXYLATION AND SYNTHESIS OF PROTHROMBIN 
PRECURSOR IN LIVER DISEASE. James J. Corrigan, Jr., 
Monette Jeter, and David L. Earnest. University of 

Arizona Health Sciences Center, Departments of Pediatrics and 
Internal Medicine, Tucson, Arizona. 

Prothrombin (factor II) precursor is synthesized by the liver 
and converted to biologically active protein by a carboxylase
vitamin K dependent reaction. Since both the inactive and active 
proteins are antigenically similar, methods using antibody to 
factor II measures both. The difference between total imrnuno
react ive protein (II-Ag) and the active fraction or coagulant 
activity (II-CA) in plasma represents the inactive precursor. 
Eight patients with acute and 29 with chronic liver disease (LD) 
were studied and compared to 11 warfarin treated patients and 
50 normal controls. Reduced II-CA ( < 50% of normal) and II-Ag 
( < 52% of normal) was noted in 96% and 62%, respectively, of the 
24 cases with moderate to severe LD. Also, II-Ag levels exceeded 
Il-CA (normal, < 11% difference) in 66% of these patients. In 
contrast, in mild LD II-CA and II-Ag was abnormally reduced in 0% 
and 13% respectively. There was no case of reduced II-Ag in the 
warfarin group although all had reduced II-CA and excess II-Ag. 
Conclusion: Reduced synthesis as well as impaired carboxylation 
of prothrombin precursor are important factors contributing to 
the coagulopathy of patients with moderate to severe hepato
cellular disease. The data also suggest that measurement of 
circulating levels of prothrombin immunoreactive protein may 
provide an excellent indication of hepatic synthetic capacity. 

DEFECTIVE CANDIDACIDAL ACTIVITY BY NEUTROPHILS (PMNs) 737 DURING THE REMISSICN PHASE OF ACUTE LYMPHOBLASTIC 
LEUKEMIA (ALL). Lourdes F. Cruz, James R. Humbert, 

Ganesh N. Deshpande. State University of New York at Buffalo 
and The Children's Hospital of Buffalo, NY. 

The reason for the propensity toward fungal infections among 
children with ALL, particularly during remission, is unclear. 
R-1.N phagocytic and cidal activity was therefore evaluated in 25 
children with ALL during remission, and 32 healthy adult controls 
using a modification of the histochemical supravital method of 
Pantazis for Candida albicans. Mean and SEM are reported for 
30' and 90 1 of incubation time: 

Phag ocytos is** 
Killing*** 

Controls ( 32) 
30' 90' 

201 + 13 
9.4 + 0.8 

230 + 8 
28. 1. 2 

* p < 0.02 when compared to controls 
*** percent candida killed 

Remission (25) 
30' 90' 

185 12.8 208 10.2 
6.4 0.7* 21.6 1.8* 

** candida/100 PMNs 

Eleven patients with low candidacidal values did not differ from 
the other 13 patients with regard to age, sex, presence or type 
of chemotherapy, and hematologic values. They did differ signi
ficantly (p < 0.01) in duration of chemotherapy (33 vs 22 
there was also a significant inverse relationship between 
duration of chemotherapy and candidacidal activity (p < 0.05). 
During remission, ALL patients develop a defect in R-1.N candidaci
dal activity, which may be due to the cumulative effect of chemo
therapy agents. This could account in part for the susceptibility 
of ALL patients toward fungal infections. 
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LEUKEMIA IN TRISOMY 21: PROGRESSIVE OR TRANSIENT? P.A. 
deAlarcon, J.Goldberg and J.Allen (Spon. by J.A. 
Stockman III). Depts. Ped. and Med. MTBH, Cooperstown 

and Depts. Ped. and Med. SUNY, Upstate Med. Ctr., Syracuse, N.Y. 
Patients (pts.) with Trisorny 21 may develop unusual leukcmoid 

reactions that are difficult to distinguish from acute myelogen
ous leukemia. We studied 2 infants presenting with blast forms in 
the peripheral blood (PB) and bone marrow (BM). ST had hepato
splenomegaly, a platelet count (pit.) of 80,000/dl, white blood 
cell count (WBC) of 20,100/ul, hemoglobin (HGB) 15.1 gm/dl, PB 
differential cell count (dif f) included 36% blasts and BM reveal
ed 17% blasts. Six mos. later SD had no clinical manifestations 
of leukemia and the BM contained 0.2% blasts. JR presented with 
failure to thrive, petechiae, hepatomegaly, HGB 10.6 gm/dl, pit. 
32,000/dl, WBC 7,800/Ul, diff. included 34% blasts, and BM dis
closed 12% blasts. The clinical course was progressive and JR 
died 12 mos. later of infection. A double layer agar culture 
technique was employed to evaluate granulopoietic progenitor cells 
(CFU-GM). Cultures of 105 cells obtained from 20 normal donors 
yielded 70-100 clusters and 12-69 colonies. Cultures of 105 BM 
cells from ST formed 2 clusters and 4 colonies at diagnosis and 13 
clusters and 6 colonies at recovery. Cultures of 105 BM cells 
from JR to form any colonies or clusters. The growth pat
tern of BM CFU-GM observed in these 2 pts. appeared to correlate 
witl1 the clinical course. BM cells from JR failed to grow in vi
tro and JR had progressive disease, while BM cells from ST dis
played a normal in vitro growth pattern and ST recovered. Thus, 
the CFU-GM assay may be useful in predicting clinical outcome in 
pts. with Trisomy 21 who manifest leukemoid reactions. 

PHYSIOLOGIC ANEMIA OF THE NEWBORN: EVIDENCE AGAINST '739 SERUM INHIBITORS OF ERYTHROPOIESIS. Pedro A. de 
Alarcon and James A. Stockman, III, Depts. Ped. and 

Med., MlBH, Cooperstown, and Dept. of Ped., SUNY, Syracuse, N.Y. 
During the first few months of life the hgb. concentration of 

the newborn decreases to a level which would be considered anemia 
at any other age. The mechanisms controlling this so-called "phy
siologic anemia" are not clearly defined. One mechanism which has 
been previously suggested is the presence of a serum inhibitor of 
erythropoiesis. The in vitro colony assay of hematopoietic pro
genitor cells affords the opportunity to test this hypothesis. We 
studied the effects of serum from five 6 wk. old term infants 
(TI} and from 5 cord blood (CB} samples on the circulating peri
pheral blood late erythroid progenitor cells (burst forming units 
erythroid•BFU-E) in the plas11Bclot assay. All serum samples were 
tested using mononuclear cells from the peripheral blood of a 
single normal laboratory volunteer (C). Tests were carried out 
with and without the addition of 4 µ/ml of sheep erythropoietin 
(EPO}. Maximum growth of BFU-E was achieved with 4xlo4 cells per 
micro well and 4 µ/ml EPO. There was no growth of 8FU-E in the 
absence of EPO. Maximal colony growth of BFU-E in the presence of 
Tl serum was 97.6+47.6 colonies. Maximum colony growth in the 
presence of G was 80.4+36 colonies. Peripheral blood BFU-E 
in the presence of CB serum showed maximum colonies of 
with the C serum showing 42.3+30.7 colonies. No inhibitory effect 
of Tl serum or CB could be demonstrated at any cell or EPO gra
dient. This study provides evidence against the presence of a 
serum inhibitor of erythropoiesis as a mechanism involved in the 
"physiologic anemia" of the newborn. 

IMMUNOLOGIC AND CLIN !CAL IMPLICATIONS OF EXTRAMEDULLA'740 RY RELAPSES IN CHILDHOOD ALL. !!_.Dunn, 
H. Maurer,.!_. Mohanakumar. Medical Co

llege of Virginia, and Surgery, Richmond 
Reactivity 1>f nonhuman antisera to human leukemic cells may in

fluence therapy by providing more sensitive means of detecting 
sub-clinical residual disease. This additional information may be 
particularly helpful in seemingly isolated episodes of extramedu
llary leukemic relapses (EMR). 

12 children with ALL in bone marrow(BM) remission, have exper
ienced 20 EMR episodes. Normal appearing marrow lymphocytes ob
tained at the time of EMR were tested against anti-sera defining 
leukemia associated antigens (LAA) and human la-like antigens and 
found to be reactive to I or both in 11/20 (55%) instances (50% 
LAA +,50% Ia+). In contrast, 0/20 morphologically normal marrow 
specimens on 20 patients in complete, continuous remission demon
strated reactivity. 

All EMR's were treated locally and, in most instances, with 
brief intensification of systemic cl1emotl1crapy. Three patients 
remain disease-free 3+-17+ mos following a single EMR. 6 patients 
have had a BM relapse (med. 21 mos after EMR). The other 3 pa
tients have had more EMR episodes but remain in BM remiss ion, 3+-
52+ mos following the first EMR. 

We conclude that extramedl1llary relapse is freq11ently not an 
isolated event. This is evidenced in -,SO% of patients immunolog
ically, by tl1e ability to detect abnormal surface antigens on 
marrow lymphocytes and clinically, by the generally poor ultimate 
outt·ome. Therefore, we recommend that he treated with both 
systemic intensification and local tl1erapy. 

Si'il; AL EVALUATION OF llEXOSAMINIIJASE ENZYME l'i\'"'J"ERNS '741 IN CHILDHOOD Dunn, _!:_. Whalen, 
T. Mohanakumar(Spon. by H.M. Maurer), Depts. of Ped

iatrics and Surgery. Medical College of Virginia, Richmond. 
Certain enzymc/isocnzymc patterns in cl1ildhood letikcmia may be 

usef11l in the differential diagnosis, outcome 1>rccliction and de
tection of subclinical residual disease. Thi;;> lysosomal hydrolase, 
hexosaminidase, is one of the enzymes currently tinder close 
scrutiny. 

Serial peripheral blood lymphocyte samples from 21 leukemic 
children have been analyzed for total 11exosaminidase activity and 
isoenzyme profiles. Total enzyme activities were virtually identi
cal at diagnosis (48.5 nm/mg cell protein/minute) and during re
mission (48.3), while column chromatography revealed an elevated 
isoenzyme peak (defined as as I/A peak 0.2) in certain 
initial let1kemic samples: 

Type of Leukemia II Wi 

ALL, null cell, cALL+ 7/12 
ALL, null eel 1, cALL- 3/ j 
ALL, null ce 11 , < ALL unknown 013 
ALL(T or B cell), AML 0/5 

Elevated initial I/A returned to low lcvels(mecl 0. 11,rangc 0.06-
0.16)during remission. Two patic>nts with high initial val11C'S haVl" 

relapsed in the marrow. The I/A rose above baseline remission 
levels in both these patients. 

We conclude from our data that hexosami11idase isoenzyme pat
tPnif may be useful as a tumor marker of childhood leukemia. 

BLUNTED LIPOXYGENASE OF THE ASPIRIN TREATED '7 42 TURKEY THROMBOCYTE. Stanl e_tli_n_lj_g_, Gun du H. R. Rao_, 
Kasthuri R. Reddy, Barbara K. fl. 

Staley, George University of Minnesota 
Hospitals, Department of Pediatrics, Minneapolis. 

Aspirin (ASA) inhibition of platelet (P) cyclooxygenase (CO) re 
sults in a fully compensatory increase in lipoxygenase (LP) pro
ducts of arachidonic (AA) metabolism. The effect of ASA on AA me
tabolism of the nucleated avian thrombocyte (Thb) is unknown. ASA 
was given (60 mg/kg, PO) to 8 white turkeys (Nicholas) ages 75-205 
days. At 3,24 48,72, and 168 hr after ASA, Thb rich plasma was in
cubated with i4c-AA and the percent conversion to thromboxane B2 
(TBx), 12L-hydroxy-5,8,l0-heptadecatrienoic acid (HHT), and 12L
hydroxy-5,8,10,14-eicosatetrainoic acid (HETE) was determined us
ing thin layer radiochromatography. Nonnal human P were examined. 

I.B_x ill HETE ( rJ. A_A_(r,_)_ 
P-con (n:4) 31.4±1.1 15.9±1.9 40.9,3.4 12.0±3.6 
Thb-con (n:8) 55.4±0.6* 16.1±2.0 6.5±1.0* 22.0±4.0 

3 hr (n:8) 4.1•0.7 5.6+0.6 14. l:<:l .4 75.9:<:1.9 
72 hr (n:S) 29.4±4.4 11.7±1.0 10.0±1.0 48.9±4.8 

168 hr (n:4) 56.9+3.2 19.7•3.9 8.2±1.5 15.0+2.9 
Mean+ SE: *P<0.01, unpaired t-test, Thb-con vs. P-con (control). 
Like human P, ASA transiently inhibits CO products (TBx, HHT). 
The limited ability to increase HETE production suggests that; l) 
ASA may have a partial inhibitory effect on Thb LP, or 2)HETE pro
duction may be relatively "fixed" at a low level which is poorly 
responsive to f'A modulation of Thb CO. Thus, the turkey Thb may 
be a useful for defining the relative roles of LP and CO 
pathways in cardiovascular physiology. 

CHEMOTACTIC ENHANCEMENT OF NEUTROPHIL MEDIATED 
CYTOTCXICITY. Denis English and Juhn N. Lukens, 
Vanderbilt University School of Medicine, Na>hville. 

Stimulation of neutrophil oxidative metabolism is associated 
with the release of free radicals which are potentially injurious 
to neighboring cells. To determine if chemoattractants exert a 
regulatory influence on neutrophil cytotoxic responses, 
and target cells were preincubated with chemoattractants and 
subsequently exposed to 5ng/ml phorbol myristate acetate. 
Cytotoxicity was determined by assaying 01 Cr release from 
prelabeled target cells and by measuring changes in small ion 
permeability. Both myeloid leukemia K562 cells and freshly 
isolated mononuclear leukocytes were used as turget cells. Two 
types of chemoattractants were studied; those which stimulate 
neutrophil oxidative metabolism at concentrations higher than 
those required for chemotaxis (C5a, FMLP) and those which do not 
stimulate neutrophil oxidative metabolism at any concentration 
(casrin, unheated serum). At low concentrations, the former 
chemoattractants strikingly enhanced PMA-stimulated cytotoxicity. 
In contrast, chemotactic concentrations of casein and serum 
failed to augment the cytotoxicity of neutrophils. 
Cytotoxicity enhanced by different concentrations of FMLP 
correlated with the rate of superoxide release and with the degree 
of chemiluminescence, but not with the extent of superoxide 
release. We conclude that cellular processes activated 
initial encounters of neutrophils and certain chemoattractants 
enhance subsequent cytotoxic activity. These processes may 
contribute to tissue damage at sites of inflammation. 
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THE OF STIMULATED NEUTROPHIL ADHEREtKE 

744 TO EXOCYTOSIS OF SPECIFIC GRANULES. Denis English and 
John N. Lukens, Vanderbilt University School of 
Medicine, Nashville, TN 

Neutrophil hyperadherence stimulated by phorbol myristate 
acetate (PMA) was characterized by assessing the attachment of 
labeled cells to plastic surfaces. PMA failed to stimulate 
adherence in the presence of N-ethyl maleimide, 2-deoxyglucose, 
or at low temperatures. However, adding these inhibitors to 
adherent cells, or exposing adherent cells to o0c for extended 
times, failed to effect surface detachment. These results suggest 
that an activity energy consuming process was involved in the 
initiation but not the persistance of adherence. That adherence 
was mediated by an intracellular factor was further supported by 
a close correlation between lysozyme release and the degree of 
adherence under a variety of conditions. Thus, inhibitors and 
suboptimal temperatures consistently affected adherence and er.zy1><2 
release to the same extent. Further the kinetics of stimulation 
of adherence closely paralleled the rate of lysozyme release at 
each concentration of PMA tested. On the other hand, adherence, 

lysozyme release, was completely inhibited by omission of 
Mg++. However, the neutrophil adherence factor, from 
specific granules, was also found to require Mg+ for expression 
of activity. These results support the hypothesis that a preformed 
Mg++ dependent intracellular factor is integrally involved in the 
process of neutrophil adherence. 

NEUROPSYCll[ATRJC CORRELATES OF SOMNOLENCES SYNDROME. 
C. Erickson, P. Trautman, D. Shaffer, R. Gould. 
;ronsorc<l by M. Katz Co1u;bia University----coLJege of 

Physicians and Surgeons, The Babies Hospital, Department of 
Pedintrics, York, NY 10032 

This study was conducted to <lC'tC'rmine whether prophylactic 
irradiation of the central nervous system for acute lyrnphocytic 
leukemia (ALL) causes cognitive, psychological, or neurological 
dysfunction in children who developed somnolence syndrome. The 
sample consisted of 35 children between the ages of 5 and 14 
years, who had ALL diagnos(.>d no lc>ss than six months before the 
study hcgan and who had no relapses, or signs of CNS leukemia. 
Tlw childrl.'n wen_• divided into a somnolent and a nonsomnolent 
group. Th0re no significant differences between these 
groups in sex, age at diagnosis, proportion who received more 
than 2000 rads, or psychological disturbances in the parents, as 
determined by a standardized psyclliatric inventory (BS!). 
We noted no significant differcncf's between the groups with 
regard to 1) functioning, as measured by WISC-R intell
ip,ence quotients and PIAT reading scores, 2) symptoms of psycho
logical abnormalities as measured by the Achenbach Child Behavior 
Checklist ;md the Achc>nbach 'l\_•acher Report, or 3) seizures, as 
an indicatic>n of a neurological dysfunction. The results of the 

checklists do, howf'vcr, indicate that, as a group, the 
lel1kPmic cl1ildrPn in this study have a significantly higher rate 
of psychopathology than does the general population 

ACTIVATION OF OXIDATIVE AND ARACHIDONIC ACID 74«i METABOLISM IN NEUTROPHILS BY RESPIRATORY SYNCYTIAL 
VIRUS (RSV)-ANTICODY COMPLEXES: POSSIBLE ROLE Iri 

ll!SEASE. Howard S. Faden. Tej L. State 
University of New York at Buffalo. Children's Hosp-ital of 
Buffalo. Department of Pediatrics. Buffalo, N.Y. 

The effect of RSV-antibody complexes on the metabolism of 
ficoll-hypaque separated human neutrophils was determined by 
examining the generation of luminol-dependent chemiluminescence, 
superoxide, and thromboxane B2 (a product of arachidonic acid 
metabolism with bronchoconstrictive activity). Incubation of 
neutrophils with RSV-antibody complexes resulted in a significant 
increase in chemiluminescence production. The increase in 
chemiluminescence appeared to be due to l. active phagocytosis 
of RSV-antibody complexes as evidenced by its inhibition with 
cytochalasin B (p<.001) 2. increased superoxide production as 
evidenced by its inhibition with superoxide dismutase (p<.001). 
The generation of superoxide was confirmed by specific analysis 
in a superoxide dismutase inhibitable ferricytochrome C reduc
tion assay. Of particular importance was the observation that 
RSV-antibody complexes induced the release of significant 
quantities of thromboxane B2 from neutrophils as determined by 
a radioil11llune assay. These data document the release of super
oxide and thromboxane 82 upon ingestion of complexes 
by neutrophils. It is proposed that oxygen radicals and products 
of ardchidonic acid metabolism may, in part, mediate patho
genesis of RSV infection through direct tissue damage and 
bronchoconstriction. 
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LONG TERM CULTURE OF TWO "TRANSITIONAL" B CELL LINES
THE EFFECT OF IN VITRO CHEMOTHERAPEUTIC AGENTS ON 
LEUKEMIC CFU OF "TRANSITIONAL" B CELLS AND T CELLS. 

Harry Findley, Max Cooper, Richard Ray, and Abdelsalam H. Ra!(ab, 
Emory University School of Medicine, Atlanta, l.A, and The Univ. 
of Alabama, Birmingham, Alabama, Departments of Pediatrics. 

We have successfully established two leukemic cell lines from 
children with acute Iymphocytic leukemia (1 ine 207 and 697). 
These cell lines were positive for the common-ALL antigen (CALLA), 
the •II.A-DR antigen, and for cytoplasmic and surface u heavy 
chains. Line 697 was positive for Ebstein--Barr virus (EBV). 
Line 697 carried a marker chromosome which was also present in the 
patients' fresh leukemic cells. Phenotypically, both cell lines 
appear to be arrested in a transitional stage of development be
tween Pre-B and B cells. Both cell lines formed colonies (leukem
ic CFU) in and methylcellulose. We performed in vitro drug 
testing on two cell lines--line 697 and a T cell line (KT-2) 
kindly provided to us by Dr. Stephen Smith (University of Kansas). 
The drugs were also tested on "normal" bone marrows. Sensitivi
ties to prednisolone, vincristine, methotrexate, adriamycin and 
bactrim were determined using a clonal assay in which leukemic 
lymphoblasts and CFU-GM formed colonies in methylcellulose medium. 
Normal CFU-GM were more resistant to prednisolone, methotrexate 
and adriamycin than were the leukemic cells. Line KT-2 (T cell) 
was more sensitive to Bactrim than line 697 (transitional B cell). 
Tllis assay for leukemic CFU may be useful for in vitro drug test
ing. To the besl of our knowledge, Lhis is the first report of a 
11 transitional 11 B leukemic cell line. 

AN ASSAY OF PLURIPOTENT AND UNIPOTENT HUMAN HF.MAT0-
POIETIC STEM CELLS: CLINICAL APPLICATIONS. Melvin 
H. Freedman and E. Fred Saunders, Univ of Toronto, 

Hosp for Sick Children, Div of Hematology, Toronto, Canada. 
A unique culture method has been developed which profiles 

classes of hematopoictic stem cells in 1 culture plate. Marrow 
or peripheral blood cells were cultured in methylcellulose with 
2-mercaptoethanol, erythropoietin, and PHA-LCM. Pluripotent stem 
cells formed colonies containing granulocytes, erythrocytes, 
macrophages, and megakaryocytes (CFU-GEMM). The plates also 
contained colonies of specific cell type from BFU-E, CFU-C and 
CFU-M. When replaced, single CFU-GEMM gave rise to secondary 
CFU-GEMM confirming self renewal. Control marrow (n=22) yielded 
means±SD of 17±12 CFU-GEMM, 136±77 BFU-E and 145±67 CFU-C/2 x 105 
cells plated, 3-4 fold higher than values in peripheral blood. 
Changes in numbers of CFU-GEMM correlated closely with changes 
in BFU-E (r=.77) but not with CFU-C. In Fanconi's anemia CFU
GEMM were markedly decreased indicating a defect in the pluri
potent stem cell. In aplastic anemia the dynamics of reconstit
ution of all progenitor classes could be demonstrated after 
marrow transplantation. In red cell aplasia serum inhibitors 
specific for BFU-E could be documented. In Diamond-Blackfan 
anemia both decreased BFU-E and CFU-GEMM were seen suggesting a 
defect earlier in hematopoiesis than previously suspected. In 
osteopetrosis there were 10 fold increases in blood CFU-GEMM, 
BFU-E, and CFU-C. This novel assay gives an overview of the 
relationship between pluripotent and committed stem cells using 
procedure and is applicable to studies of hematopoiesis at its 
earliest stages. 

TRANSIENT RED CELL APLASIA OF CHILDHOOD: VARIED 
PATHOGENESIS. Melvin H. Freedman and E. Fred 
Saunders, Univ of Toronto, Hosp for Sick Children, 

Div of Hematology, Toronto, Canada. 
Transient red cell aplasia ("erythroblastopenia") is a unique 

disorder of previously healthy children characterized by profound 
erythropoietic failure with preservation of other hematopoietic 
lines, and spontaneous recovery without recurrence. The 
mechanism of anemia in 4 pts was studied in vitro at the time of 
diagnosis by assessing BFU-E in methylcellulose cultures. Marrow 
from pt 1 yielded normal numbers of colonies (13 BFU-E/105 cells 
plated V8 controls, 18 BFU-E!l0/105) that markedly declined when 
autologous serum or IgM was added to the cultures ( 4 BFU··E/ 105 
a.id 0 BFU-E/105, respectively), but remained unchanged with added 
autologous lgG or peripheral blood mononuclear cells (PBMC). Pt 
2 had 30 BFU-E/105 which were completely abolished on addition of 
autologous serum or IgG, but were unchanged with TgM or PBMC. 
Marrow from pt 3 yielded 1 BFU-E/105 with standard plating 
techniques, but produced 59 BFU-E/105 when plated after fraction
ating the cells on an albumin density gradient. PBMC from pt 3 
suppressed BFU-E growth (from 44 to 20/105) but serum had no 
effect. Pt 4 had 11 BFU-E/105 that increased with added 
autologous serum and remained unchanged with autologous PBMC. We 
conclude that the red eel 1 aplasia in pts 1, 2 & 3 '·'·'lS due to 
suppressed erythropoiesis via IgM, lgG, and cell-mediated 
inhibition, respectively, and in pt 4 by a non-immune mechanism. 
Whereas transient red cell aplasia has a uniform clinical 
presentation, there are at least 4 pathogenetic mechanisms that 
can be detect in vilro. 
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GROll'rn, M'.lRPOOLOGY, AND QIF).{)1lffiRAPE!ITIC RESPONSE OF 

750 
MEilULLOBLASTOMA (MBT) IN ArnYMIC MICE. H.S. Friedman, 
S.H. Bi er S.C. Schold Jr. D.D. Bi er (S on. b 

• • a etta • epartment o e iatrics an 
Pathology, Duke University Medical Centeri)Durham, N.C. 

A permanent human MBT cell line lTE-67 was subcutaneously 
transplanted into athymic nude mice (BALB/c), producing progress
ively growing subcutaneous tumors. Tumors were serially passed, 
with growth stability occurring after 3 generations. Mean 
latency from transplantation to 500 MM3 tumor volume was 22.4 + 
4.4 days. Mean doubling time was 4.92 + 1.7 days. HistologicaTly 
they contained small round cells with hTgh N/C ratios, high mito
tic rates, perivascular pseudorosettes, focal necrosis, and no 
change in serial passage. Chromosome analysis at passage 19 
revealed a near tetraploid chromosome count. There were multiple 
marker chromosomes including a 4q+, 9q+, 17p+ and Gq-, each pre
sent in duplicate. At the first and seventh nude mouse passages 
the same 4 marker chromosomes were identified. 

Groups of randomly assigned mice were treated with antineo
plastic compounds at 75% of the LD10 by the i.p. route when the 
median tumor volume exceeded 200 Response was assessed by 
per cent regressors, mean treated vs. control tumor volumes (T/C) 
and difference in days to 1000 MM3 tumor volume (T-C): 

T-C p value T/C p value p value 
3.3 (.025 .505 (.01 75 ).05 
2.8 ).05 .79 .004 0/9 ).05 

BCNO 1.4 ).05 .82 ).os 1/10 >.os 
Procarb .825 >.Os .82 >.os 278 >.os 

This xenograft system allows characterization of human MBT in 
vivo and permits determination of chemotherapeutic sensitivity. 

751 
MACROCYTOSIS AND HODGKIN'S DISEASE. H.S. Friedman, 
J.E. Wagner, T.R. Kinney. J.M. Falletta, W. Hannan, 
R. Neuberg. J .A. Stockman III, Depts. of Peds. Duke 

Univ. Med. Ctr. DurhaM, N.C., and SUNY, Syracuse, N.Y. 
Macrocytosis is commonly observed in children with malignancy. 

This may be either a consequence of the disease process or its 
treatment. A study was undertaken to determine whether macrocy
tosis was seen in association with Hodgkin's disease (HD) and what 
the significance of this finding might be. Twenty three children 
(<16 yrs) with varying stages of HD were studied throughout the 
course of their illness. Macrocytosis was not present in any 
child at the time of diagnosis. The mean MCV was 77.5 fl with 28% 
of the children 2 S.D. <mean for age for MCV. This initial micro
cytosis had no apparent etiology and was felt to represent the 
anemia of chronic disorders. In a group of adults with HD matched 
for stage, 10% of subjects also demonstrated microcytosis. None 
had macrocytosis. There was no re lat ions hip betw.een MCV at diag
nosis and disease stage. By 6 mos. from the start of therapy 80% 
of the children exhibited MCV's >2 S.D. above normal mean MCV for 
age. Macrocytosis was noted in 4/4 patients with S-IVB disease 
treated with chemotherapy (MOPP) alone and in 13/15 subjects with 
S-II-III disease treated with chemotherapy and radiation. Subjects 
treated with irradiation alone did not exhibit macrocytosis. Fol
lowing cessation of therapy macrocytosis persisted in 9/15 sub
jects for 1 to >6 years. These data indicate that macrocytosis 
may occur during the course of treatment of H.D. as a result of 
chemotherapy, not the disease itself or radiation. The reason for 
tl1e persistance of macrocytosis in some subjects and its 
ship to risk of second malignancy requires further study. 

SEVERE CONGENITAL NEUTROPENIA WITH UNIQUE FEATURES OF 752 DYSGRANULOPOIESIS. Aruna L. Lightsey, 
Richard W. Parmley,trarOTclM:-Koenig, W11l1am [. 

Marsh, WilliaiilJ.lhomas, Baruch Wallach, Taurence-r-Boxer, 
Departments of Pedi atr1 cs ,-ifava 1 Region al Medi cal Center, San 
Diego and Oakland, California, University of Alabama, Birmingham, 
University of Indiana Medical School, Indianapolis. 

Congenital dysgranulopoietic neutropenia (CON) is a recently 
proposed entity that describes a small subgroup of children with 
clinically severe neutropenia. We followed and studied a 3-year
old female with neutropenia (<500/1111l3) and recurrent severe 
infections in whom repeated marrow evaluations revealed large 
(30-50 um) multinucleated promyelocytes to polymorphonuclear 
cells with as many as 4 to 16 nuclei or nuclear lobes 
respectively. In addition to the nuclear endoreduplication, 
ultrastructural and cytochemical evaluation of these cells 
demonstrated abnormalities in granule genesis and centriole 
structure. Concomitantly, immunoperoxidase staining indicated 
that many of the granules were devoid of lactoferrin but not 
lysozyme. In vitro proliferation studies from blood and marrow 
mononuclear cells revealed normal to increased thymidine 
labelling, normal numbers of colony-forming cells and normal 
colony stimulating activity. These findings support ineffective 
myelopoeisis and provide a cause for the neutropenia. Serum 
folate, Bi2 and lysozyme levels were normal. Conceivably, 
the marked nuclear and cytoplasmic abnormalities in this patient 
could be secondary to abnormal centriole directed microtubule 
function, resulting in this unique example of CON. 

INFECTION IN CHILDREN WITH SICKLE CELL DISEASE • 753 Marilyn H. Gaston, John M. Fal letta, Joel I. Vener, 
Doris L. Wethers, Robert Chilcote, Shelton Landesman 

for the Cooperative Study of Sickle Cell Disease 
It has been recognized for many years that children with 

sickle cell anemia have a significant mortality rate in early 
life due to Streptococcus pneumoniae. This important problem was 
examined by the Cooperative Study of Sickle Cell Disease which 
involves 21 institutions nationwide investigating the clinical 
course of sickle cell disease. 

Two hundred ninety-five children with SS disease less than 
three years of age were prospectively evaluated for: a) the 
development of severe bacterial infection (i.e., bacteria cul
tured from CSF, blood, pleural fluid or lung tissue); b) splenic 
function (i.e., the presence of vesiculated rbc; and c) whether 
they had received prophylactic penicillin or vaccination for 
Streptococcus pneumoniae. 

There were 16 severe pneumococcal infections per 253.89 person 
years for an overall incidence rate of 6.3 per 100 person years. 
Ten of 13 patients had abnormal splenic function, as evidenced by 
vesiculated rbc >3%. near the time of the infection. Most 
importantly, six of the 16 children died, for a striking mortality 
rate of 37.5%. 

These data underline the continuing problem and deleterious 
effects of Streptococcus pneumoniae in children with sickle cell 
ancmi.J with no apparent change in the trenci of survival in recent 
yea rs. 

PROPHYLACTIC USE OF TRIMETIJOPRIM-SULFAMETHOXAZOU; (T• 754 S) IN CHILDREN WITH ACUTE LYMPHOCYTIC LEUKEMIA (ALL). 
Allen M. Goorin, Brenda J. Hershey, Richard D. Gelber, 

George R. Siber, Kerrie Flynn, Stephen Sallen and J. Levin. 
Children's Hospital Medical Center, Sidney Farber Cancer Institu
te, Boston, MA. 

Children receiving anthracycline-containing chemotherapy for 
ALL were randomized to a double-blind trial comparing T-S to 
placebo. The following trends were observed: 

T-S PLACEBO 
Patient Number 28 
Infectious Episodes 

Bacteremia 
Acute Otitis Media 
oral Candidiasis 

78 
1 
2 
8 

93 

18 
1 

The number of episodes of URI, pharyngitis, pneumonia, enter
itis, urinary tract infection, cellulitis and unexplained fever 
were similar in both groups. E. coli resistant to T-S occurred 
frequently in the stool of both groups, but other gram-negative 
rods resistant to T-S occurred in 5/14 patients on T-S vs 0/14 on 
placebo. Pscudomonas was not found in either group. The geo
metric mean neutrophil nadir was 150 in the T-S group and 251 in 
the control group. No significant delay in chemoth0rapy occurred 
because of T-S. We conclude children receiving aggressive chemo
therapy for ALL and prophylactic T-S had fewer episodes of otitis 
media and bacteremia without serious toxicity. 

THE IMPACT OF S.C. DESFERRIOXAMINE IN THALASSEMIA -755 A FOUR YEAR TRIAL. !'atric_ia J W.C_r_a_dy_ 
Hilgartner_, Kathryn 

& Alicejane )!arkenson. NYH-'.UMC Div. Ped. Hem/One., N.Y.,N.Y. & 
Med. Center Div.Ped Hem/Onc.,N.Y.,N.Y. 

The effect of DFO administered over 8 hours as a s.c. infusion 
has been evaluated over the course of 48 months in 63 l1ypertrans
fused thalassemic patients aged 5 to 20 years. Groups based on 
age, lifetime transfusions at the start of DFO therapy were 
assessed. 53/63 patients have complied with therapy using DFO 
4 or more days per week. Iron balance was approached in most 
young children and negative balance achieved in nearly all tl1e 
older children and young adults. With time a number of patients 
initially in negative balance exhibited decreased urinary iron 
excretion and approached positive iron balance suggesting deple
tion of a chelatable iron pool, drug resistance or decreased drug 
efficacy. Serum ferritin, SGOT & SGPT which initially decreased 
in each group subsequently plateaued. Liver biopsit>s evaluated 
for histopathological changes and quantitative irc1n content 
showed no significant qualitative progressic>n of & a 
significant decrease in quantitative iron was noted in many cnses. 
Cardiac studies revealed a decrease in arrhyti1mias in younger 
patients as compared to an age-matched unt rcated gr1.•uµ prior to 
DFO therapy. Nonetheless, curdiac failure is still the main 
cause of death. The average age at rose from 18 to 20 
years. Decreased skin pigmentation persists as does tl1e allevia
tion of arthropathies. No toxicity has occurred. Thus, the 
efficacy of s.c.DFO is suggested.Further trials arc 
needed to determine the full extent of its usefulness. 
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ADENOSINE DEAMINASE (ADA) ACTIVITY IN BONE MARROW • 5 MONONUCLEAR CELLS: A MARKER OF MINIMAL DISEASE IN 
T-CELL LEUKEMIA/LYMPHOMA. Bertil E. Glader, 

Michael P. Link, Michael D. Amylon, and Karen Backer. Department 
of Pediatrics, Stanford University School of Medicine and 
Division of Hematology/Oncology, Children's Hospital at Stanford, 
Palo Alto, California. 

Since mononuclear cell ADA activity (mean EU/mg protein ± SD) 
is markedly elevated in T-cell leukemia {140 ± 39, 9 patients) 
compared to normal 4.8 ± 1.1, 25 controls, we examined whether 
ADA activity could be used to detect small fractions of malignant 
cells in the presence of normal lymphoid cells. We observed that 
ADA activity could discriminate normal mononuclear cells (4.9 ± 
1.2) from mixtures of normal mononuclear cells containing 5% ma
lignant T-cells (9.4 ± 1 .2). In addition, adenosine deaminase ac
tivity in normal peripheral blood mononuclear cells (4.9 ± 1.2) 
was markedly increased (15.0 ± 3.2) when a small fraction of ma-
1 ignant T-cells (equivalent to 2% of peripheral blood leukocytes) 
was added to whole blood before mononuclear cell separation. Last
ly, ADA activity in normal bone marrow mononuclear cells (5.6 ± 
1.5) also was increased (14.l ± 3.1) when a small fraction of ma
lignant T-cells {equivalent to 1% of marrow nucleated cells) was 
added to normal bone marrow before mononuclear cell separation. 
Current evaluation of bone marrows for residual disease in lym
phoid malignancies is limited by the lack of a specific morpho
logic marker of the malignant cell. Based on the data reported 
here, measurement of ADA activity in lymphocyte enriched popula
tions from "normal appearing" bone marrows or peripheral blood 
may be useful in the detection of minimal T-cell disease. 

INHIBITION OF TRANSPLANTED HUMAN OSTEOSARCOMA (HOS) • 757 TUMORS IN ATHYMIC MICE BY HUMAN INTERFERON (Hu!FN). 
Lowell A. Glasgow, Kenneth M.Kosak, Douglas K.Kelsey. 

Univ. of Utah Sch. of Medicine, Dept. Pediatrics, Salt Lake City. 
HulFN is being evaluated as a potential therapeutic agent for 

human malignancies. Unfortunately clinical trials are being 
initiated with minimal background data from preliminary studies 
in animal models. We developed an experimental model utilizing 
the sc transplantation of HOS cells into athymic mice. Prior to 
treatment in vivo, the growth of HOS cells in culture were shown 
to be inhibited by lymphoblastoid HulFN 32u-63%, 
Bu-36%). In contrast a human melanoma cell line was resistant to 
the antiproliferative effect of Hu!FN {500u-10%, 32u-0, Bu-0). 
In athymic mice HuIFN administered sc for 7d completely prevented 
or inhibited the growth of HOS tumors (control-35 tumors/35 mice, 
50,000u-2/30, 25,000u-1/12, 12,500u-4/12, 6,250u-4/6). The in 
vitro resistance of the melanoma cells was also reflected in vivo 
(control-6/6, 100,000u-5/6, 50,000u-6/6, 25,000u-6/6). 

The mechanism thru which Hu!FN exerts its antitumor activity 
in vivo remains only partially defined. Because of the species 
specificity of IFN, we postulated that HuIFN would only express 
antiproliferative activity in the mouse. This was confirmed 
by the that in vitro HulFN augmented human 
(21% specific Cr release to 75r.), but not murine NK cell acti
vity; activated human monocytes to be cytotoxic for HOS cells, 
but failed to activate murine macrophages. In summary, the in 
vitro sensitivity of the tumor cells was reflected in vivo and 
the antitumor activity of HuIFN in this model appeared to be due 
to a direct antiproliferative effect on the human tumor cells. 

A Pl-OSPEL"'TIVJ-: STUDY OF !:.\TOKED POI'UIT'IALS (EPs) IN • 7 58 WITH AClm; LYMPHOBil\S'TIC LEUI<floilA (ALL) • 
l.lal1u:l G. Glaze, D:mald H. Mahoney, Jr. , Robert P. 

llOrda, and Dcmld J. Fernbach. Baylor C'nllege of l'Edicine, 
Houston, Texas 77030. (Spons. by Alan K. Percy) 

Central nervous system (CNS) prophylaxis is an accept(.-'Cl 
crnponent of treutrrent of children with ALL and it is inportant 
to evaluate the long-term neurological sequelae of this therapy. 
Brainstem auditory evoked potentials (BAEPs) and visual evoked 
potentials (VEPs) were evaluated serially from t:im:> of diagnosis 
in children with NJ,: Group 1, prophylactic cranial irradiation 
and intrathccal (IT) Il'Cthotrexate; Group 2, prophylactic IT 
chem:ithcrapy alone. 13Al'.:Ps sha.icd no significant abnonnalities. At 
diagnosis VEPs to diffuse flash (FVEPs) or pattern reversal 
stimuli were abnormal in 12/13 patients (pt), Group l; and 15/27 
pt, Group 2. The findings suggested dysfunction of visual path
ways or of higher cerebral centers. Follc:Ming t11e initiation of 
prophylactic CNS therapy, 7/13 pt, Group 1, and 8/27 pt, Group 2, 
the FVEPs showed an overall increase in arrplitude consisting of 
relative suppression of early C011ponents and enhancement of 
longer latency C011ponents and had t11e appearance of regression of 
the VEP to a rrore inrnature pattern. Qie year after diagnosis 
these FVEPs had not normalized and no pt. had developed CNS 
leukemia. These findings indicate a significant occurrence of 
functional dan<lge to visual pathways or higher cerebral centers 
in patients with ALL receiving presynptanatic CNS treatrrent. 1his 
study suggests that t11e VEP detects a pr(.>elinical CNS abnormality 
and that it may be useful in the subsequent clinical evaluation 
of CNS prophylaxis therapies. 

THE COMBINED USE OF 2,3-DIHYDROXYBENZOIC ACID AND 
DESFERRIOXAMINE IN IRON CHELATION THERAPY. Robert W. 
Grady, Patricia J. Giardina and Marlaret W. H1lgart

ner. Div. Pea.Hemat/Onc. New York Hosp. Cornel Med. Ctr. N.Y. 
--2,3-Dihydroxybenzoic acid (2,3-DHB), an iron-chelating agent 
has been shown to have an additive effect with desferrioxamine 
(DFO) in hypertransfused iron overloaded rats. 2,3-DHB in humans 
is both effective and non-toxic. Its efficacy combined with s.c. 
DFO in thalassemic patients was assessed. Nine thalassemic pa
tients on low iron diets were studied for 15 days while receiving 
s.c. DFO at 20mg/kg. as an 8-hour nightly infusion. 100 mg/kg of 
2,3-DHB was given orally with meals during the latter 8 days. 
Daily urine & stool collections from the last 5 days of each 
trial period were compared for changes in iron content. 2/9 pa
tients experienced gastrointestinal discomfort and were given 
antacids during which time iron excretion decreased. In 7/9 pa
tients the mean urinary iron excretion increased from 15.6 to 20D 
mg/day as a result of combination therapy while fecal excretion 
increased from 15.9 to 17.2 mg/day. Unlike previous studies 
in 2,3-DHB was used alone, the major increase in iron excretion 
occurred in the urine. Thus, combined use of the two drugs ap
pears to cause an increase in the total iron excretion. It is 
suggested that the combination would be of use in patients who 
are good compliers to DFO therapy. 

Haemophilia A is caused by sex linked 760 congenital lack of clotting factor VIII. 
In current treatment of haemophilia A, 

concentrated human factor VIII plasma is administered 
intravenously for hemorrhagic episodes. Although 
oral useful therapy has been desired and oral 
ingestion of factor VIII entrapped in liposomes has 
been attempted, there is some problem in acquiring 
antibodies against F VIII. 

Kanpo (Japanese traditional medicine), transmitted 
from China in the seventh century and modified in 
Japan since then, recentry attracted increasing 
attention in modern medicine in Japan because of its 
effectiveness without side effects. The extract of 
Huang-chieh-tu-tang (HLCT) is one of the Kanpo 
medicines consisting of four medical herbs, Corptis 
sp., Scutellaria baicalensis, Gardenia jasminoides 
and Phellodendrom amurense, which has been believed 
to possess anti.inflammatory and hemostatic effects. 
HLCT was clinically very effective for bleeding 
episodes in haemophilia A so that both in vivo and in 
vitro experiments were done. Extract of HLCT was given 
orally 0.15g/kg to a patient with severe haemophilia 
A. Plasma concentration of factor VIII rose from less 
than 1% to 41% one hour after oral administration. 
APTT also shortened from 102"9 to 70"9. In vitro 
experiment, HLCT revealed to have activities of 
factor VIII, IX and X at concentrations around 0.08%. 

TWO-DIMENSIONAL ELECTP.OPHORESIS (2-DE) OF CELL PR0-761 TEINS IN CHILDHOOD LEUKEMIA. Samir M. Hanash, David G. 
Tubergen, Ruth M. Heyn, James V. Neel, Louis Sandy, 

Gloria S. Stevens, Barnett B. Rosenblum and Karen N. Springstead, 
University of Michigan Medical School, Ann Arbor and Denver 
Children's Hospital, Denver CO. 

We have investigated the potential of 2-DE to identify diffe
rences in the protein patterns of various types of childhood 
leukemia. Solubilized proteins in normal lymphocytes and in blast 
cells from children with acute lymphoblastic (ALL) or myelogenous 
leukemia (AML) were electrophoresed usinp. Andersons' ISODALT sys
tem. Protein spots were visualized with Coomassie staining follo
wed by a modification of Merrill's silver staining technique. 
Approximately 1000 spots were routinely visualized in individual 
gels. Various spots gave characteristic shades of color from blue 
to yellow red and brown. Identical patterns were observed in mul
tiple runs of the same sample. Initial Analysis included the 400 
major spots in the gels. Analysis was facilitated by cytocomputer 
imaging of specific constellations of spots. A total of five 
spots were present in all five AMI.. samples and consistently non
detectable in ten ALL samples including seven non-T, non-Band 
three T-cell ALL. Four spots were presen: in ALL but not in AML 
samples. Five spots were present in ALL samples but not in normal 
lymphocytes. It is concluded that 2-DE is a useful tool for the 
delineation of characteristic protein patterns in leukemia. The 
2-DE approach could be used to identify a protein basis for mono
clonal antibody specificity and to systematically search for key 
antigenic differences between cell types for monoclonal antibody 
production. 
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ABNORMAL PHAGOCYTIC AND BACTERICIDAL PROPERTIES OF 
NEUTROPHILS (PMNs) IN SICKLE CELL DISEASE (SCD), 
James R, Humbert, John H, Githens, Depts, of Pediat

rics, State University of New York and The Children•s Hospital, 
Buffalo, NY and University of Colorado Health Sciences Center, 
Denver, CO. 

Conflicting data exist regarding PMN functions in SCD. We 
investigated the phagocytic and bactericidal activity of PMNs 
toward Staphylococcus 502 A in 44 SCD patients (31 SS, 13 
SC) and 35 healthy adults (Tan's technique), Results (mean:!:_ SEM) 
are expressed as % of surviving extracellular (EB) or intracellu
lar (IB) bacteria, compared with the initial bacterial inoculum, 
after a 2 hours incubation. (P value: patients vs controls. 
NS: not significant). 
a) Pha2oc;ictos is (EB) 30' p 120' .!'. 

controls 20.0+Ll(l3) 4.5+0.4(35) 
SS 21.2+3.4(39) < 0.05 s.1+1.6(31) < 0.05 
SC 32. 7!:6.4(13) NS s. 7!:1. 3(13) < 0.001 

b) Killin2 (IB) 
controls o. 6+0. 2 ( 13) l.3+0.2(35) 
SS 2. 2+0. 5 (29) < 0.001 L s+o. 3 c 31) NS 
SC 2.5!:0.6(13) < 0,01 2.6!:0.6(13) < 0.01 

Paraffin oil particles were ingested equally well by SCD patients 
and controls (Stoessel's 5' test). The bactericidal defect was 
present in 19/42 patients at 30', but only 2/44 patients at 120'. 
After long interactions of particles and RINs a phagocytic defect 
appears in patients with SS and SC disease while the initial 
bactericidal defect improves. These data are compatible with 
partial activation or oxidant stress of R-rns in SCD patients. 

EVALUATION OF ANEMIA ANO HEMOGLOBINOPATHIES IN SOUTH
"'/(j:J EAST ASIAN REFUGEE (SEA) CHILDREN. Deborah Hurst, 

Barbara Tittle, Klara Kleman, Stephen Embury*, Bertram 
Lubin, Bruce Lyon Mem. Res. Lab., Children's Hosp. Med. Ctr., 
Oakland, CA and *San Francisco Gen. Host., San Francisco, CA. 

Over 250,000 SEA refugee children w1 1 have entered the U.S. 
by 1982. To identify the hematologic disorders in this popula
tion, we screened 274 children and found the following results: 
Phenotype by 
Isoelectric Focusing Cambodian Laotian Vietnamese 
Hb AA 29 (10) 78Tm 65 (24) 
Hb E trait 19 ( 7) 23 ( 8) 
Hb EE 8 ( 3) 4 (2) 0 
Hb Ello -tha l 0 3 ( <2) 0 
ll-thal trait (tA) 2 ( l) l (<l) 8 ( 3) 
a-thal trait mapping) 4 ( 2) 19 ( 7) 11 ( 4) 
Anemia (tFEP) 29 (10) 23 ( 8) 9 ( 3) 

MCV's and Hb's of normal (AA) SEA children did not differ sig
nificantly from age-appropriate values established in this coun
try. Children with E trait and EE had Hb's which did not differ 
from normal. E trait MCV's were 10-153 below normal for age, 
but increased with age parallel to the normal values. Homozygous 
EE and E-8-thal resulted in markedly reduced MCV's (50-60 fl). 
A subgroup of children with E trait in combination with a-thal 
trait had less than 27% Hb E, and/or MCV less than 62 fl. Anemia 
but not percent Hb F and E distinguished EE from E-8-thal. This 
information should prove useful to pediatricians who are faced 
with the care of SEA patients. 

SYNOVECTOMY FOR RECURRENT HEMARTHROSIS IN HEMOPHILIACS 
HIGH-LEVEL INHIBITOR. Raymond J. Hutchinson, John 

A. Penner, Robert N. Hensinger. (Spon. by Robert P. 
Kelch). The University of Michigan Medical School, Ann Arbor. 

hemarthrosis with resultant synovial thickening and 
joint damage is a common affliction of patients with severe hemo
philia A (factor VIII< 1%). Synovectomy to remove the diseased 
synovium and thereby reduce the likelihood of recurrent hemor
rhage has not been attempted often in hemophiliac patients with a 
high-level inhibitor 5 Bethesda Units). Two patients with 
severe hemophilia A and high-level inhibitor (68 BU and 10.5 BU 
respectively) underwent synovectorny while receiving anti-inhibi
tor coagulant complex (Autoplex). The first patient received two 
doses of 28 units/kg each, immediately before and during the 
surgery, with maintenance continued at 40-60 units/kg/dose for 9 
doses over 5 days. The second patient received a dose of 63 
units/kg before and one of 77 units/kg after the surgical proce
dure. Maintenance was continued at 40-60 units/kg/dose for 20 
doses over 6 days. Recurrent bleeding occurred on the 10th and 
8th postoperative days in the two patients, necessitating further 
therapy. Blood loss during the surgery was estimated at 150 ml 
for patient I and 932 ml for patient 2. The hoys received 4 and 9 
units of packed red blood cells respectively during the intra
and postoperative periods. Side effects of therapy included head
ache and perhaps low-grade fever. Neither patient developed 
thrombocytopenia or hypofibrinogenemia, nor clinical signs of 
thrombosis. Synovectomy is possible in severe hemophiliacs with 
high-level inhibitor using Autoplex at 40-60 units/kg/dose, with 
doses given at 6-8 hour intervals for a minimum of 10 days. 

LINEAR GROWTH ABERRATIONS IN CHILDREN WITH ACUTE "'f£5 LYMPHOBLASTIC LEUKEMIA (ALL). Raymond J. HutcJli.n.s..Qn. 
l\J Mary J. Waskerwitz, Nancy J. Hopwood, University of 

Michigan Medical School, Ann Arbor, MI 48109. 
In order to assess the effects of ALL and its therapy upon 

linear growth, growth curves were plotted for 72 surviving child
ren and adolescents diagnosed with ALL between the years 1972-78. 
All of these patients received systemic chemotherapy, including 
daily steroids during induction therapy, and central nervous sys
tem (CNS) radiotherapy. Seventeen patients experienced a tran
sient growth deceleration during therapy, but all regained their 
losses. An additional 17 patients demonstrated marked growth 
deceleration from which they have not recovered. Linear growth 
velocities ranged from 0-3.8 cm/year during the period of decel
eration. This group serves as the basis for the rest of the re
ported data. Twelve of these patients are off therapy from 8 mos 
to 5 yrs, while 5 remain on. In 3 patients the growth decelera
tion was probably secondary to normal postpubertal changes. In 
2 patients it appeared to be temporally related to administration 
of a second course of CNS radiotherapy. The remaining 12 pa
tients exhibited deceleration beginning early in therapy. Five 
of the 12 patients have boti1 standing and sitting heights falling 
below the 3rd percentile. The type of CNS radiotherapy adminis
tered (cranial vs craniospinal) did not appear to influence 
growth outcome differently. All 17 patients have normal thyroid 
studies (T4, TSH), and 5 of the more severely affected patients 
had growth hormone assays performed which were normal. Al thoui;h 
the etiology is unclear, growth deceleration is common in child
ren with ALL during anti-leukemic therapy, with a persistent 
effect seen in 19% of this group. 

CYTOGENETICS IN 8 CONSECUTIVE PEDIATRIC CASES OF ACUTE 
"'/(j(j NON-LYMPHOCYTIC LEUKEMIA (ANLL). Susumu Inoue, 

Michael Tyrkus, Yaddanapudi Ravindranath, Children's 
Hospital of Michigan and Wayne State University School of 
Medicine, Detroit, MI. 48201. 

Initial cytogenetic analysis of leukemic cells seems to be an 
independent prognostic indicator in adult ANLL. Patients with 
no normal karyotypes at the time of diagnosis had significantly 
shorter survival period than those with normal metaphases. The 
t(8q;2lq) without sex chromosome loss indicated good prognosis. 
We examined the initial karyotypes of 8 consecutively studied 
children with ANLL during the last 6 months, All 8 patients had 
at least 20% of metaphases with normal karyotypes. Five patients 
two with 46XX only, one with t(8;21), one with the 18p- and one 
with a monosomy 7 are alive and in remission. All of them had 
typicnl Ml and M2 morphology. An 8 month old girl with hemo
histiocytic leukemia (normal karyotype) and a 7 year old girl 
with initial erythroleukemia-like picture with very large plate
lets (1-2 times as large as a red cell) preceding progressive 
increase of monoblasts (46XX in 85% and monosomy 10 in 15% of 
cells) failed to achieve remission and died. The 8th patient, 
an 18 month old girl with monomyelocytic leukemia with bilateral 
orbital chloroma had t(8;21). She was not treated and died. The 
type of cytogenetic abnormalities in childhood ANLL appears to be 
similar to that seen in adults. In this small series, the mor
phological and clinical factors were more useful in predicting 
the outcome than cytogenetic data per se. 

RESPONSE OF PLATELETS TO EPINEPHRINE IN THE NEWBORN 
"'/(j"'/ INFANT. EVALUATION USING A NEW MICRO AGGREGOMETER 

L. Johnson, M. Grous, S. Abbasi, Univ. of Penn. Med. 
Sch. Pennsylvania Hospital, Dept. Peds., Philadelphia, Pa. 

We report the feasibility of doinq olatelet aqqreqations on 
only 45 lambda of platelet rich olasma (PRP) using the Sienco 
Dual Channel Aggreqometer. (90 lambda is reauired if the olate
let count is 150,000.) 

The 45 lambda of PRP are diluted 4 fold with phosphate buffer
ed saline to which 20 lambda of aggreqatinq aqent is then added. 
Results can be reported as presence or absence of 1st and 2nd 
phase aggregation and as percent aqqreqated for each Phase. B1ond 
is collected into a polyethylene micro centrifuqe tube calibrated 
at the l .5 mark and containing 150 lambda of 3.8% citrate. Heel 
stick blood can be used providinq the heel is warmed and coated 
with a thin film of vaseline and a free blood flow is obtained. 
Results are highly reproducible and aqree precisely with dupli
cate assays using a larger sample size. 

In agreement with previous reports, we have found the areat 
majority (BO%) of newborn infants with birth weiqhts ...:2000 qm 
have platelets which are unresponsive to epinephrine as an 
aqgregating aqent. The remainder (20%) show a response of low 
magnitude. Aggregation with adenosine diphosphate (ADP) is also 
impaired, but not to as great an extent. Term infants show simi
lar but less striking trends. In all birth weight groups, an 
increasing responsiveness to epinephrine is seen with increasinq 
age, the majority of aqqregation assays beinq positive by aae 
3 weeks. 
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PROPHYLACTIC EXCHANGE TRANSFUSION THERAPY AND SERUM 
FERRITIN IN SICKLE CELL DISEASE. Gungor Karayalcin, 
Robert Festa, Ashok Shende, David Chung, and 
i:anZkOw--ski:· Sch.of Med. ,Health Sciences Ctr. ,SUNY at 
and Long Island Jewish-Hillside Med.Ctr., Dept. of 

Pediatrics, New Hyde Park, N.Y. 
Serum ferritin levels were determined in 14 patients with homo

zygous sickle cell anemia who were on partial exchange transfusicn 
therapy (SS+Txl for 1 to 3 years. The ferritin levels were com
pared to 14 age-matched non-transfused patients with sickle cell 
anemia (SS} and to 10 patients with B-thalassemia major (B-Thal) 
who had received a similar volume of blood by packed red cell 
transfusion (45+17 units for SS+Tx vs. 51+25 units for B-thal, 
P:NS). 

Control SS SS+Tx B-Thal 
Numb'?r 14 14 14 10 
Age (Years) 13. 4+4. B 13.4+4.B 13.4+4.B 7+3. B 
S.Ferritin (ng/mll 23+7:-6 276+l69 1210+626 2180+104 
Significance (Pl < 0.0005 < 0.0005 < 0.005 

The SS patients had significantly higher serum ferritin levels 
than age-matched nondnemic controls. The SS+Tx patients showed a 
marked increase in ferritin levels compared to non-transfused SS 
patients, but lower levels than B-thal patients. The datu s 1Jggests 
that partial exchange transfusions result in hemosiderosis but tre 
transfusional iron load may be less than that produced by packed 
cell transfusions. For this reason SS+Tx patients should be moni
tored iur iron overload and chelation therapy may be indicated in 
these patients for prevention of transfusional hemosiderosis. 

MODULATION OF NEUTROPHIL (PMN) FUNCTIONS BY ALPHA-1 
ANTITRYPSIN (AAT). A.J. Khan, H.E. Evans, M. Varghese 
and P. Khan, Dept. of Ped. Jewish Hosp. and Med Ctr/ 

SUNY Downstate Medical Center, Brooklyn, NY 
ATT has been shown to suppress the function of B lymphocytes. 

We studied the effect of AAT on phagocytic Index (Cl) and 
chemotactic index (Cl) of PMNs derived from 10 healthy subjects. 
Pl was determined by incubating PMN and latex particles with and 
without AAT. Chemotaxis was perfonned with a modified Boyden's 
technique. PMN were placed in the upper compartment with and 
without AAT and chemotactic factor(s) in the lower. Ratio of 
migrated to total cells represented Cl. In separate experiments 
Hank's solution with and without AAT was placed in the lower 
compartment to determine chemo-attractive index (CAI). Mean 
(+ lSD) Cl, CAI and Pl are presented (table). Concentration of 
500 mg/dl decreased the Pl (P<0.01) and su press ion was in-
AAT mg/dl N Cl CAI PI versely dose related 
0 5 76(14) 16(4) 31(10) (r;0.89, PLO.IJ2). 
100 5 59(12) 20(4) 29(14) Cl decreased and 
200 5 44(10) 30(7) -- CAI increased pro-
500 5 28(7) 44(6) 16(7) gressively with 100 
1000 5 32Jfil_ 44 l IJ 16 9 to 500 mg concentra-
tions (r<..O. 79 and P.c:_0.05 in each instance AAT in z200 mg/dl 
concentration decreases PMN function. Comparably high concentra
tions of AAT, as occurs in malignancies including leukemia may 
contribute to the well known defects of PMN function and in
creased susceptibility to infection. Defective Cl appears to be 
due to AAT acting as a chemotactic factor. 

FINE NEEDLE i\SPIRATION BIOPSY OF Mi\SS LES!ONS IN 770 PEDIATRIC PRi\CTlCE, Sudha R. Kini, R. P. 
Warrier, J. Martin I. 

by Lester Henry Ford Hospital, Dept. ot Pediatrics, 
Detroit. 

Percutaneous fine needle aspiration (FNA) biopsy of mass 
lesions is a reliable technique. 'Ibis technique is easily per
formed by using a 22 to 25 gauge needle. For deep seated 10-
sions, the procedure is performed under the guidance of fluoro
scopy, CT scanning. or ultrasound. The as pi rated material is 
stained by the Papanicolaou method. 

We have examined over 4,000 fine needle aspirates of thyroid 
nodules of which 53 were from 50 children and adolescents. Six
teen aspirates were from tumors of miscellaneous sites from 15 
patients, ranging from 18-months to 18-years of age. Of 53 
thyroid aspirates, 12 papillary carcinomas, 2 follicular carci
nomas, 2 Hurtl1le cell tumors, 2 follicular adenomas were cyto
logically diagnosed and confirmed histologically. Of 16 miscel
laneous aspirates, the following cytologic diagnoses were made: 
1 malignant sacrococcygeal teratoma, 1 Wilm's tumor, 2 rhabdo
myosarcoma, 1 metastatic thyroid carcinoma and 1 leukemic infil
trate. These were also confirmed histologically. 

With adequate cellular material, the fine needle aspiration 
biopsy offers a high degree of accuracy. Malignancy not only 
can be diagnosed but typed accurately. Prompt chemotherapy 
c.-m be initiated in advanced malignancies. A preoperative diag
nosis helps in planning proper surgical therapy. A benign diag
nosis in many instances may prevent unnecessary surgical 
procedures. 

IMPROVED PROGNOSIS OF SEVERE APLASTIC ANEMIA IN 
BLACK CHILDREN TREATED WITH ANTI-LYMPHOCYTE GLOBULINS 
Dahlia Kirkpatrick, Neena Kapoor, Michael Sorell, 

Robert Dinsmore, Richard J. O'Reilly and the MSKCC Transplant 
Service 

Severe aplastic anemia is associated with a 70-80% mortality 
in patients treated with supportive care, with or without 
androgens. While marrow transplantation is a preferred option, 
clear improvement in survival in all patient groups has not been 
achieved. In particular, Elfenbein et al. have recently document
ed poor transplant results in Black patients with aplasia. Over 
the past two years, we have treated 15 patients with severe 
aplastic anemia with either anti-thymocyte or anti-thoracic duct 
lymphocyte globulin. Of these patients, 10 are alive 2-36 months 
post treatment (Median; 12 months). Of 5 Caucasian patients, 
only 2 are alive, and only one has enjoyed a partial remission 
of his disease. In contrast, of 7 Black patients treated, 5 have 
achieved complete hematologic remissions. Five patients are 
surviving. One patient died of sepsis during treatment; another 
died of an accident while in complete remission 9 months post 
therapy. These preliminary results suggest the possibility that 
Black patients may be at particular risk for "autoirrrnune" forms 
of aplastic anemia responsive to this form of immunosuppressive 
therapy. 

ACCELERATED DEVELOPMENT OF BLOOD COAGULATION BY 
CORTISOL IN THE LAMB FETUS. C. Thomas Kisker, Jean E. 
Robillard, David P. Bohlken. University of 

College of Medicine, Department of Pediatrics, Iowa City, IA 52242 
Blood coagulation factor activities are dependent upon gesta

tional age as shown in both premature infants and in chroni-
cally catheterized fetal lambs. Eight sets of chronically cathe
terized twin lamb fetuses were studied to determine if cortisol 
would the development of blood coagulation. One twin 
from each pair was infused intraperitoneally with cortisol (2 mg/ 
0.8 cc/hr for 48 hrs) while its twin sib was infused with normal 
saline (0.8 cc/hr). Changes in coagulation factor activities 
measured before and after the infusions were analyzed using a 
paired T test. Significant differences between cortisol infused 
(c) and saline infused (s) sibs were apparent: blood cortisol 
+31.8 pg/dl (c), +2 pg/dl (s), p;0.001; Factor II +16.6% (c), +2% 
(s), p;0.006; Factor V +54% (c), +18.2% (s), p;0.002; Factor VII 
+24% (c), +0.1% (s), p;0.01; Factor X +26% (c), -1% (s), p;0.001; 
Factor XII +9.4% (c), +l .4% (s), p;Q.025. No differences were 
seen with fibrinogen +24 mg% (c), +21 mg% (s); Factor VIII +2% (c) 
+9% (s); Factor IX +12% (c), +4% (s) or Factor XI -4.2% (c), +l .8% 
(s). Betamethasone at 15 mg/day for 2 days given to pregnant ewes 
resulted in changes in fetal coagulation factors similar to those 
observed when lambs were given cortisol directly (Factor II +14%, 
Factor V +58%, Factor Vil +31%, Factor X +22%, Factor XII +10%). 
Results indicate that cortisol accelerates the development of 
blood coagulation and suggest that coagulation factor activities 
might be improved by giving betamethasone to mothers at high risk 
for premature delivery. 

HEMATOPOIETIC DYSPLASIA AND MARROW HYPOCELLULARITY IN 77-:3 CHILDREN: A PRE-LEUKEMIC CONDITION. Nathan L. 
Kobrinsky, Richard D. Brunninq 1 Norma K.C. Ramsay, 

Diane C. Arthur, William Krivit, Mark E. Nesbit. Universit9 of 
Minnesota, Minneapolis, Minnesota 55455 

Seven children with Hematopoietic Dysplasia (HD) were identi
fied by morphologic criteria. The bone marrow and peripheral 
blood findings in these children were characterized by progressive 
marrow hyp:;plasia, proteinaceous debris in the marrow interstices, 
megaloblastoid changes in the erythroid and myeloid lines, and 
peripheral macro-ovaloc9tosis. Six patients had major constitut
ional abnormalities. Six developed pancytopcnia. Three developed 
myelogenous leukemia at 13, 47 and 100 months after presentation. 
Three have expired from leukemia (2) or intracranial hemorrhage 
UJ. Chromosome studies of blood and bone marrow demonstrated a 
clonal abnormalit9 involving the B,C and E groups in 3/5 cases. 
CFU-Cs were uniformly decreased in 5/5 cases, even prior to the 
onset of leukopenia in one case. Incomplete and/or transient re
sponses to pyridoxine (1/4), folic acid (3/4), androgens 11/4), 
and steroids (3/3) were noted. No responses to B12 (0/3) or to 
ATG or other immunosuppressive therapies (0/4) were noted. One 
child has been successfully reconstituted by bone marrow trans
plantation. Children with llD differ morphologicallq and clinicall9 
from adults with "the pre-leukemic syndrome" b9 manifesting mar
row hypocellularity and constitutional abnormalities. Both groups 
are at high risk for the development of progressive pancqtopenia 
and mqelogcnous leukemia. Unlike Fanconi anemia, these children 
respond poorly to androgens and steroids. Results oF bone marrow 
transplantation in one of the patients are encouraging. 
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CONGENITAL MACROCYTIC ANEMIAS OF MICE AND MEN. Harold 
M. Koenig and Louis K. Diamond, Naval Regional Medical 
Center, Oakland and University of California, San 

Francisco, Department of Pediatrics. 
Three forms of congenital macrocytic anemia (CMA) have been 

defined in mice. One form can be cured only by transplantation 
of intact marrow and is due to a hematopoietic microenvironment 
defect. The other forms can be cured by transplantation of 
hematopoietic cells from the spleen, marrow or fetal liver and 
are due to intrinsic defects of erythroid progenitors in which 
either an early or a late arrest occurs in the cells maturation 
process. Diamond-Blackfan Syndrome (DBS) is a CMA of humans in 
which steroids repair the anemia in many patients. In this study 
the clinical course of 8 children with DBS was correlated with 
the ability of their bone marrow mononuclear cells to form ery
throid colonies in methyl cellulose culture. One child did not 
respond to steroids but produced large numbers of erythroid 
colonies in culture. This child may have a defect in the hema
topoietic microenvironment. Three children maintained satisfac
tory hemoglobin levels on low dose alternate day steroid therapy 
and produced normal numbers of erythroid colonies in culture. 
Four children required higher doses of steroids to maintain sat
isfactory hemoglobin levels and produced low numbers of ery
throid colonies in culture. The latter two groups of children 
may have intrinsic defects of their erythroid progenitor cells 
in which a maturation arrest occurs at different stages of the 
cells maturation process. Correlation of clinical course with 
erythroid colony forming ability provides additional under
standing of the defects in DBS. 

DEOXYNUCLEOSIDE METABOLISM IN T/B HYBRID LYMPHOBLASTS: 
Joanne Kurtzberg and Michael S. Hershfield, Spon. by 
John Falletta, Departments of Pediatric Oncology and 

Medicine, Duke University Medical Center, Durham, N.C. 27710. 
2'-Deoxycoformycin (dCF), a potent inhibitor of adenosine deamin
ase (ADA), has been effective in the treatment of T-cell, but not 
B-cell leukemias, a finding that appears to be related to the 
ability of T, but not B-lymphoblasts to trap deoxyadenosine (dAdo) 
as dATP. Both increased ability of T-cells to phosphorylate dAdo, 
and of B-cells to degrade deoxyribonucleotides could explain this 
distinction. However, differences in activities of c!Ado kinases 
and cytoplasmic deoxyribonucleotidase in T- and B-cell lines are 
not sufficient to account for the 100-fold difference in their 
capacity to accumulate dATP. To further evaluate the basis for 
this phenomenon we have developed human B-cell/T-cell hybrid cell 
lines, and evaluated 1) sensitivity to the cytotoxic effect of 
dAdo, 2) ability to accwnulate dATP, and 3) ability to degrade in
tracellular dATP after expansion of this pool by prior incubation 
with c!Ado. We fused CEM(T) cells with either Wl-L2 (B) cells, or 
with a double mutant derived from Wl-L2 that lacked both enzymes 
necessary to phosphorylate dAdo (adenosine and deoxycytidine ki
nases D AK--dCK-). The concentration of dAdo required for 50% 
growth inhibition of CEM, WI-L2, and several CEM/WI-L2 hybrids 
were respectively, 0.35µM, 45µM, and 15-35µM. The hybrids were 
intermediate in their capacity to accwnulate dATP, and in their 
capacity to catabolize an expanded dATP pool. CEM/AK--dcK- hybrids 
were resistant to dAdo. Our results thus far indicate that "B
ness" is dominant over nT-ness", and are consistc11t with the oper
tion in B-cells of a mechanism, possibly enhanced nucleotidase ac
tivity, that diminishes the ability to accwnulate dATP from dAdo. 

EVIDENCE FOR A TIGHTLY-LINKED SPECTRIN LATTICE IN RED 
CELLS (RBC) OF NEWBORN (NB) MAN. Stephen A. 

Landaw, Susan C. Rathbun, and Robert L. Guancial. VA 
and SUNY-Upstate Medical Centers, Syracuse, New York. 

Prior studies implicated a tightly-linked membrane in the NB 
rat as responsible for decreased deformability and survival (Ped. 
Res. 14:536,1980).To test for a similar change in human NB RBC, 
we studied spectrin extractability by lmM EDTA (pH 8,37°C,25min) 
from fresh RBC ghosts of normal adults and from cord blood of 
normal fullterm NB. We also studied solubility of Triton X-100 
(0.5%,30min,OOC) treated ghosts in cyanate-free urea (0.25-1 M). 
Washed Triton shells were suspended in buffer to an optical den
sity(OD) of 0.4 at 360nm. Aliquots were added to urea and rate 
of change of OD determined (OD units/8min). Results were: 

NEWBORN RBC ADULT RBC _.E..__ 
Unextracted Band !,Fresh RBC(%) 18.1 + 9.1 4.5 + 1.6 .001 

ATP-depleted 36.9 + 10.5 20.2 + 3.9 .001 
Solubilization Rate, 0.25M Urea .033 + .012 .055 + .006 .01 

0.5 M " .054 + .024 .086 + .020 .001 
1.0 M " .146 :±: .060 .209 :±: .043 .01 

Band I comprised 48% of total spectrin (Bands I&II) in both NB & 
adult RBC prior to extraction, and the ratio of spectrin to Band 
Ill was 95-96% for both. Results show that Band I is less extrac
table from both fresh and ATP-depleted NB RBC ghosts, and that 
the Triton cytoskeletons are less dissociable in urea for NB 
RBC at all concentrations of urea tested. We thus conclude that 
the RBC membrane cytoskeleton is more tightly linked in the RBC 
of newborn man, leading to its altered deformability & survival. 

PLASMA LACTOFERRIN REFLECTS GRANULOCYTE ACTIVATION • 7"'/7 IN VIVO Joseph A. Lash, Thomas D. C'."ates, L. 
Baehner, and Laurence A. Boxer. Indiana Un1vers1ty 

School of Medicine, James Whitcomb Riley Hospital for Children, 
Department of Pediatrics, Indianapolis. 

Formyl-Met-Leu-Phe (FMLP) causes polymorphonuclear leukocytes 
(PMN) to secrete and become "sticky" in vitro, We related these 
events to FMLP-induced neutropenia. FMLP was intravenously ad
ministered to anesthetized rabbits in doses ranging from O. 01 
ug to 1.0 ug. Controls received phosphate-buffered saline 
(PBS). Blood pressure (BP), heart and respiratory rate (RR), 
arterial gases and pH were monitored. At intervals over one 
hour following injection, blood samples were obtained for abso
lute PMN count (AGC) and plasma lactoferrin (PLF), a constituent 
of PMN specific granules. High and intermediate doses of FMLP 
caused a dramatic but transient decrease in BP, and increase in 
RR. Prior to FMLP infusion, PLF levels were 6.4 + 4.lug/ml and 
AGC were 2,008 + 1,229 (mean+ s.o.). There was a-positive lin
ear correlation-between AGC and PLF prior to injection of FMLP 
(R2=o. 74,p L.,.01). At one minute after FMLP injection, the 
percent change in AGC decreased as an exponential function of 
dose to as low as 10% of baseline (R2=0.86, pL...01) and PLF 
increased as an exponential function of dose to as high as 
30ug/m1 (R2=0.84,pL.Ol). Thus FMLP-induced neutropenia is 
associated with increased levels of PLF suggesting that PMN are 
induced to degranulate, aggregate and manifest increased ad
herence to microvasculature. Furthermore the rise in PLF can 
be employed as a marker of PMN activation in vivo. 

BEHAVIORAL TREATMENT FOR CONTROL OF CHEMOTHERAPY"'/"'/'[!, RELATED NAUSEA AND VOMITING IN CHILDREN AND 
ADOLESCENTS WITH CANCER. Samuel LeBaron and Lonnie 

Zeltzer. (span. by Charles Grose). The Univ. of Texas Health 
Science Ctr., Department of Pediatrics, San Antonio, Texas. 

The effectiveness of behavioral treatment (beh. Rx) for control 
of nausea and vomiting was evaluated in our study of pediatric 
cancer patients (pts.). Twenty-eight pts. prospectively rated 
their nausea and vomiting, and the extent to which these symptoms 
"bothered" them (i.e., made them sad, worried, or physically un
comfortable) and disrupted their daily routines (e.g., school, 
peers, etc.). Pt. compliance with data gathering was 100%. 
Thirteen of these pts. (46%) reported minimal vomiting and 8 had 
vomiting but died or tenninated their The remaining 
7 pts. rated their symptoms during a mean of 2.7 chemotherapy 
courses before and 4.4 courses following beh. Rx. Courses were 
matched for drug types and dosages for each pt. Drugs included 
adriamycin, cytoxan, vincristine, high-dose methotrexate, 5-
Azacytidine, Ara-C, and L-asparaginase. Beh. Rx was designed to 
reduce anxiety, distract the pt., encourage positive expectations, 
reward "well" behavior, reduce rewards for "sick" behavior, and 
induce relaxation. Mean course ratings for each pt. were derived 
for baseline and for post-intervention time periods and were 
analyzed by paired t-tests. Following intervention, reductions 
were obtained in nausea (p<.03), vomiting (p<.05), "bother" 
(p<.05), and "disruption" (p<.025). We conclude that behavioral 
techniques can reduce vomiting and disability associated with 
intensive regimens of chemotherapy. 

DEFORMABILITY, GEOMETRY AND MECHANICAL PROPERTIES OF 
NEONATAL RED BLOOD CELLS. Otwin 

Herbert J. Meiselman, Paul Y.K. Wu, Franklin C. Miller. 
Univ. of So. CAlif. Sch. of Med., Depts. Physiol. & Biophys., -
Peds. , Obs tet. & Gynec. , Los Angel es. 

Neonatal red blood cells (RBC) are less filterable and have a 
shorter life-span than adult RBC, suggesting that neonatal RBC 
are less deformable. We have studied cellular deformability of 
RBC by means of a counter rotating Rheoscope (D) and by measuring 
the pressure (Pt) required to aspirate whole cells into micropi
pettes with internal diameters of 3.311m. Smaller pipettes were 
used to study geometric properties: viz, volume (V), surface area 
(SA), excess surface area beyond that required to enclose the 
cell volume (ESA), and mechanical properties: viz.elastic shear 
modulus ( l'), time constant of viscoelastic recovery (tc), mem
brane viscosity (n=:ixtc)., of RBC. Results from 10 neonatal (N) 
and 10 adult (A) blood samples were: 

0(1 =50 dyn/cm2) 
N 0.40+0.04 l.32+0.8g* 151.6+23.2* 106.8+22.7* 

__ __ !_34 ___ 8 

11 (l0-3dyn/cm) tc( sec) -----;]\l0-3dyn sec/cml ____ _ 
N 0.138+0.026 0.75+0.20 *p· 0.05 
A 6.0+1. l 0.121+"0.023 0. 73+0"-'.'-'1"'8 __ -----

Significant differences were found only in Pt, RBC surface area 
and volume, while the membrane mechanical and geometrical pro
perties were similar in both groups. There were significant posi
tive relationships between Pt and V in individual blood samples. 
Increased Pt of neonatal RBC may be a result of their larger V. 
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f;l/IMOND BLACKFAN ANEMIA ( UBA): HETEROGENE !TY OF THE '78(} BLOCK IN ERYTHROID PROGENITOR (EP) MATURATION. J.M. 
Lipton, D.G. Nathan, and M. Kudisch. Children's Hos

pital Medical Center, Sidney Farber Cancer Institute and Dept. of 
Pediatrics, Harvard Medical School, Boston, MA 02115. 

We have previously demonstrated that adults and children with 
steroid resistant OBA exhibit low to absent bone marrow EP colony 
growth in culture. However, OBA is usually sensitive to steroids 
suggesting that EP may be present in many newly diagnosed pa
tients. To evaluate this possibility we measured EP frequency in 
the plasma clot cultures of marrows of 10 newly diagnosed or re
lapsed steroid resistant patients who were not receiving steroid 
therapy. 5 of 6 newly diagnosed patients (age 2-8 mos.) had nor
mal or nearly normal marrow EP derived colonies, and all 5 re
sponded promptly to steroid therapy. One had low EP and failed 
to respond. In contrast, 4 steroid resistant patients (age 13-
64 mos.) had reduced to absent EP derived colonies that were in 
2 cases stimulated to develop in reduced numbers only after addi
tion of T cell derived burst promoting activity (BPA) to the cul
ture medium. This requirement for BPA suggests immaturity of the 
residual EP population. These results show that OBA is a hetero
geneous disorder at the progenitor level. Some patients exhibit 
blocks in EP maturation between CFU-E and erythroblasts and have 
nonnal EP numl>ers. Others have blocks l>etween CFU-S and BFU-E, 
lack EP and fail to respond to steroids. Responsiveness to 
steroids may therefore relate to the level at which EP maturation 
is impaired. 

,.,
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Influence of Progenitor Maturity.:; Environmental Fae
/ tors on Fetal Hemoglobin(HbF)Synthesis in Simian Mar-

row. ,,J ,.)<:vi d ,R. 11<1c.k ·1 L ,r. K. Petti s&D. G. 
Dept. of Ped., llarvard Medical School, Boston, MA & Dept. of Medi
cine, N.Y.U. Medical Center, N.Y: To determine if fetal hemoglo
bin accumulation in erythroid cells is controlled by the level of 
progenitor matur'ity from which these ce 11 s derive or by environ
menta l factors acting on erythroblasts, we measured the growth 
characteristics and. by radio ligand-immunoessay proportions 
of HbA and HbF in normal adult rhesus marrow erythroid 
colonies cultured in plasma clots. Pooled CFU-E colonies contain
ed 3-12% Hbf while pooled BFU-E colonies contained 25-45% Hbf. A 
subpopulation of CFU-E was found to form colonies in the absence 
of added erythropoietin(epo). These "highly epo responsive cells" 
(HERCs) produced small colonies with no Hbf. These findings, show 
that simian bone marrow contains a hierar•:hy of erythroid progeni 
tors which differ in globin gene expression(decreasing HbF with in
creasing maturity)in the colonies to which they give rise. The HbF: 
Hb·' ratio in BFU-E and CFU-E derived colonies increased in proror
tion to the level of crude epo in cultures, burst promot
ing activity influenced the HbF:HbA ratio in BFU-E derived C'-1G· 
nies only. Thus the ability to express maximal HbF in progenitor 
derived erythroid cells is influenced by environmental factors and 
progenitor maturity. We propose that erythrocytes produced in 
normal steady states are derived from the most mature progenitors, 
whereas increased HbF oroduction in stress results from the direct 
differentiation of immature progenitors. HbF synthesis may be 
further influenced by epo and BPA action on erythroid precursors 
and/or progenitors. 

LITHIUM CARBONATE (Li) THERAPY FOR NF.UTROPENIA OF 
GLYCOGEN STORAGE DISEASE (GSD) TYPE IB. Donald H. 
Mahoney, Jr., Donald C. Anderson, and Arthur L. 

Beaudet, Department of Pediatrics, Baylor College of Medicine 
Houston, Texas 77030. 

A clinical trial of Li therapy was undertaken in a S-year-old 
boy with GSD, Type IR, variable neutropenia, and neutrophil 
dysfunction. Prior to therapy, absolute granulocyte numbers (AGN) 
ranged: 234-774/mm1. Neutrophil function and assays revealed 
diminished random motility (30% of control value) and directed 
migration (4S% of control values), by modified Boyden technique; 
diminished bipolar configuration change; absence of enhancement 
of adherence properties and distribution of surface adhesive 
sites with conditions of chemotactic stimulation. Colony-
st imulating activity (CSA) production of patient (PT) and control 
(C) mononuclear cells (MNC), +/-Li at 1 meq/L, was studied 
using standard agar clonogenic assays and reported as colony
forming units in culture (CFUc) per 1 x lOS/ml normal bone marrow 
cells. The PT was started on Li therapy at SO mgm q 8 hours, 
with escalating doses. AGN > 1000/mm3 was observed by one week 
and remained so for the study period (8 weeks). 

C - MNC PT - MNC No Therapy Li Therapy Serum Li 
CSA CSA + Li CSA CSA + Li PT - AGN PT - AGN + Li (meqf L) 

1S2+6 146+9 104+S 20S+l4 S04+381 248o+l491 0.46+0.38 
Neu"trophil-functiori' assay$, tested On two occasions Li 
therapy, failed to improve. Because of problems with intermittent 
nausea, vomtting, anorexia, one episode of mild diabetes insipidus 
(serum Li = l.1S meq/L) and compliance, this study was terminated. 

THE ROLE OF COAGULOPATHY IN NEONATAL INTRACRANIAL '78:J HEMORRHAGE (ICH). Marilyn M. McDonald, Michael L. 
Johnson, Carol M. Rumack, Mary Anne Guggenheim, 

Beverly L. Koops, Wm. E. Hathaway. University of Colorado School 
of Medicine, Departments of Pediatrics and Radiology, Denver. 

This study of the role of coagulopathy in the onset or pro
gression of ICH followed 50 inborn infants ( ·:33 weeks gestation) 
prospectively from birth. Clotting studies were obtained within 
4 hours of birth and daily for the first 72 hours. The onset and 
progression of ICH was documented with bedside ultrasound every 8 
hours. Hypocoagulability was initially present in lS of 20 in
fants who developed significant hemorrhagic complications and in 
S of 30 infants who did not (x2 <.001): 

Initial Abnormalities Severe ICH 
fibrinogen <150 mg/dl 43% 
platelets <lSO x 109/1 29% 
micro-clotting time >13S seconds 33% 
antithrombin Ill <20% adult 44% 

No ICH 
(i'% 

7% 
10% 

9% 

Significance 
<. 01 
<.OS 
<.OS 
<.OS 

No significant differences were seen in the bleeding time, m 
S.2 minutes (ICH) vs. 4.3 minutes (no ICH), the monomer test 
(positive in the majority of both groups) or the prothrombin 
time, ffi = 18.9 seconds (ICH) vs. 18.7 seconds (no ICH). Serial 
clotting studies done on the second and third days of life were 
not significantly ahnormal or diffprent in both the ICH and no 
ICH infants. Gestational complications that were related to 
both initial hypocoagulability and ICH were premature labor and 
chorioamnionitis; fetal distress was most related to hypocoagul
ability. In conclusion, early coagulopathy is frequently seen 
in premature infants who develop ICH. 

OPTIMAL DURATION OF THERAPY IN CHILDHOOD ACUTE LYM• '784 PH08LASTIC LEUKEMIA (ALL). Denis R. Mi 1 ler, Sanford 
Leikin, Vincent Albo, Harland Sather & Denman Hammond. 

Chi ldrens Cancer Study Group (CCSG), Los Angeles, Ca. 90031. 
Determination of the optimal duration of maintenance therapy 

is important in ALL to minimize potential late effects. Previous 
CCSG studies showed a significantly higher relapse rate in pati
ents (pts), particularly males, whose therapy was discontinued 
after 3 years of complete continuous remission (CCR). In CCG 141, 
pts in CCR for 3 yrs. were randomly assigned to 1 of 3 regimens: 
A= discontinue (DC) therapy; B = reinduction then DC; C =con
tinue maintenance for 2 more years then DC. 235 boys had bi
lateral open wedge testicular biopsies; 21 (8.9%) with occult 
disease were not randomized. Of 880 pts entered on study, 490 
(56%) were in CCR at 3 yrs. Of the 310 pts randomized (R), 100 
were in Reg. A, 103 on Reg. B, and 107 on Reg. C. Of the 157 
nonrandomized (NR) pts, 94 received Reg. A, 5 Reg. 8, and 58 
Reg. C. 23 pts were randomization exceptions. 226 pts (161 R, 
65 NR) have been followed for 5 yrs or more in CCR. Disease-free 
survival (DFS), hematologic remission (HR), and extramedul lary 
relapses were not statistically significantly different in Rand 
NR pts on Reg. A, B, and C. The death rate was higher in pts on 
Rey. C but the differences were not significant. Of 34 first ad
verse events (FAE) 22 occurred in males, 12 in females (p=0.03). 
Off therapy (Reg. A & B) 17/23 FAE were in males. Nine of the 
11 pts on Reg. C with FAE (5 males, 6 females) have died; 5 
after BM relapse and 4 unrelated to relapse. In conclusion, 
3 years of maintenance therapy in pts in CCR appears adequate. 
but boys have a higher relapse rate than girls. 

,.,
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HEMATOLOGIC/GENETIC DISORDERS OF SE ASIAN REFUGEES 
I Carles M. Monzon, E. Omer Burgert, Jr., Virgil F. 

Fairbanks, and Stephen 0. Elliott-Mayo Graduate School 
of Mayo Clinic, Department of Pediatrics, Rochester, MN 

Resettlement introduced many Indochinese to the US. Of 561 
persons (136 families) studied there were 258 Tai Dam, 160 Khmer, 
35 Hmong, 82 Lao Loum, and 26 ethnic Vietnamese. Tables I & II 
show gene frequency for 9-6PD def. a-Thal, 13-Thal, and Hb E. 
Table I Gene Frequencies Table II Gene Frequencies 

n* G-6PD N* f:b E a-Thal 1 
Khmer 85 O. 30 Khmer 138 0. 17 O. 011 
Viet 13 0.38 Viet 2? 0.00 0.11 
Hmong 15 0.33 Hmong 60 0.00 0.06 
Lao Loum 17 0.18 Lao Loum 66 0.21 0.06 
Tai Dam 54 0.18 Tai Dam 206 0.06 0.07 
*n=no. of unrelated male *N=no. of chromosome studied. 

B-Thal 
0.0 
o.o 
0.0 
o.o 
0.04 

Among 184 unrelated males 27% had G-6PD def. Hb E is in 
Khmer and Lac Loum but thus far none is found in Viet and Hmong. 
The Tai Dam show 8-Thal-minor, and they have a predictive pre
valence for severe thalassemic disorders (B-Thal major and E/13-
thalassemia) of 6/1000. This prevalence is about 10X that of 
Italians and Greeks. Although microcytosis (Tab. III) is in 199 
(35%), Fe Def. was infrequent; & Hb E & a-Thal were more frequent. 
Table III Cause of M1crocytos1s ---·-----

n Fe Def (%) Hb E (%) a-Thal 1 (%) 8-Thal (%) 

Khmer 62 ·r 27 5 o 
Viet 5 0 0 19 0 
Hmong 4 9 0 2 0 
Lao Loum 36 4 40 5 O 
Tai Dam 92 6 10 8 9 
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CORD BLOOD GRANULOPOIETIC PROGENITOR CELLS (CB
CFU-C's): EFFECT OF FETAL AND MATERNAL FACTORS. 
Ronnie w. Neuberg, David A. Clark, Jack Goldberg, 

Eileen M. Willcox, Lorraine A. McGuire (Spon. by James A. 
Stockman, III). Depts. of Pediatrics and Medicine, SUNY 
Upstate Medical Center, Syracuse, NY 

CB-CFU-C's of 25 newborns (18 normal full term, 4 infants of 
diabetic mothers (IDM), 2 preterm infants and 1 infant of a 
mother treated for acute leukemia (AL) during pregnancy) were 
evaluated using a double layer agar culture technique. Normal 
full term CB yielded a mean of 1425 colonies/ml. The number of 
CB-CFU-C's was not influenced by mode of delivery, apgar 
scores, or CB total WBC, absolute neutrophil count (ANC) or 
hemoglobin. The mean CFU-C/ANC ratio was 0.41. Cultures of CB 
obtained from IDM's formed a mean of 2700 colonies/ml with a 
CFU-C/ANC ratio of 0.72. Cultures of CB from 2 preterm infants 
yielded less colonies (200/ml) than observed in normals. A 34 
wk gestation infant, born to a woman receiving chemotherapy for 
AL was also evaluated. The number of CB-CFU-C's from this 
infant was not significantly increased (3210/ml) but the ratio 
of CFU-C's/ANC (2.68) was well outside the range determined for 
normal full term or preterm infants. Thus, CB-CFU-C's were not 
affected by the various maternal and newborn parameters 

Prete rm infants may have lower numbers of CFU-C 's/ml 
in CB, however, this was not statistically significant in 
our small group of patients. The data on the infant born to 
the mother with AL suggest that when marrow suppressive 
agents are given to a pregnant female, they may affect fetal 
hematopoiesis. 

• NEUTROPHIL DYSFUNCTION WITH GIANT LYSOSOMES AND 
DEFECTIVE RESPIRATORY BURST ACTIVATION. P.E.Newburger, 
:1. Robinson, K. Pryzwansky, & G. Vawter (Spon. by 

J.B. Hansha"-»· Univ. Massachusetts Medical Center, Worcester; 
Harvard Medical School, Boston; Univ. North Carolina, Chapel Hill. 

We describe a patient whose peripheral blood neutrophils (PMN) 
and bone marrow precursors (beyond promyelocyte) contained multi
ple large azurophilic granules. There were also giant granules in 
eosinophils, basophils, melanocytes, renal tubules, thyroid, and 
neurones. Irnmunofluorescent staining with fluoroscein- and rhoda
mine-conjugated antibodies to i 0 and 2° granule markers showed 
virtually all of the PMN granules to be fusion products contain
ing both markers. Electron microscopy showed the granules to be 
large peroxidase-containing lysosomes. Only rare normal 1° and 2° 
granules were present. Superoxide generation in response to opson
ized zymosan(OZ) was 7.3 nmol/min/106 cells (control 8.9); but in 
response to phorbol myristate acetate(PMA), only 2.2(control 9.4). 
Nitroblue tetrazolium slides showed dye reduction in response to 
OZ by 90% of PMN (control 91%) and to PMA by 22% (control 99%). 
Degranulation was normal, as was ingestion of opsonized particles. 
Killing of Staph. Aureus was 60% at 90 min incubation (control 
92%). PMN cyclic AMP content was 4 pmol/107 cells (control 3.1). 
In order to determine whether these characteristics derived from 
the cells' genetic program or their environment, the patient's 
bone marrow was grown in long term culture. PMN produced in vitro 
demonstrated the same morphology and normal cAMP level as those 
in vivo. These studies describe a new disorder of PMN; the struc
tural similarity to, but biochemical differences from, Chediak
Higashi Disease indicate the probably heterogeneity of mechanisms 
for the same morphologic abnormality. 

MALIGNANT POSTERIOR FOSSA TUMORS OF CHILDHOOD-END0-
CR!NE FUNCTION-STATUS POST RADIATION AND CHEMOTHERAPY. 
S.E.Oberfield, J.Pareira,J.C.Allen,B.Jereb,L.S.Levine, 
u.R.M1ller, 11.J.New, the New York HOSjiltaT-Cornell Med 

Ctr, and Memorial Sloan-Ketterlng Cancer Ctr, New York NY 10021. 
Eleven patients (6 male, 5 female) who had received standard 

neuraxis radiation with (n=7) or without (n=4) chemotherapy for 
treatment of posterior fossa tumors (medulloblastoma (n=lO), epen
dymoma (n=l )) , had hypothalamic-pituitary target organ axis evalua
tion at 3-53 months after completion of treatment. The age range 
at initiation of treatment was 3 7/12-23 8/12 yrs and age range 
at time of evaluation was 4 1/12-24 1/2 yrs. The radiation treat
ment consisted of approximately 3600 rads to the neuraxis with a 
1500 rad boost to the posterior fossa. The approximate mean 
radiation dose to the hypothalamic-pituitary region and thyroid 
gland were 3600 and 2300 rads respectively. In 9/11 patients the 
skeletal age was within one year of the chronological age. Growth 
hormone reserve was deficient in 5/11. Somatomedin C was decreased 
for age in 2/9 patients. Cortisol response to insulin-induced 
hypgolycemia was inadequate in 1/7. TSH response to TRH testing 

performed in 9 patients and was normal in 3, compatible with 
1 thyroid dysfunction in 5 and suggestive of hypothalamic dys
function in 1. One patient developed abnormal thyroid function 
12 mos after an initially nonnal evaluation. Since endocrine eval
uation was not obtained prior to therapy, we cannot be certain 
that the decribed abnonnalities were a consequence of treatment. 
However our results argue that children who have received CNS 
radiation formal ignant posterior fossa lesions should have 
continued evaluation to allow for early detection of honnonal 
deficiencies and institution of appropriate reolacement therapy. 

HLA HISTOCOMPATIBILITY BETWEEN PARENT AND AFFECTED 789 CHILD IN FANCONI 'S ANEMIA. Richard J. O'Reilly, 
Marilyn S. Pollack, Arleen D. Auerbach, Neena Kapoor, 

Dahlia Kirkpatrick, R.S.K. Chaganti, Bo Dupont. Memorial Sloan
Kettering Cancer Center, New York, New York 10021 

Fanconi's anemia is a genetic disorder characterized by con
genital malformations, abnonnal chromosomal instability and pro
gressive marrow failure. Inheritance patterns suggest an auto
somal recessive disorder but with heteroqeneity. Histo
compatibi lity studies were performed on 11 patients Fanconi 's 
anemia documented by clinical and cytogenetic findings. Parental 
consanguinity could be established in only 1 case. Nevertheless, 
by virtue of oarental sharing of HLA haplotypes, 6/11 patients 
were found to be HLA-A,B identical to either the mother (5 cases) 
or the father (1 case). Of these 6 patients, 5 were also shown 
to be HLA-D identical to one of their parents. An additional 
patient, found to be HLA-D compatible with his mother, was mis
matched only for an HLA-B specificity. Patients did not exhibit 
common HLA phenotypes, nor was an abnormal frequency of any 
phenotype observed. That the disorder is not 1 inked to HLA, is 
suggested by the i dentifi ca ti on of norma 1 heterozyoo+<w; for this 
disorder among the patients' HLA-matched siblings. The higher 
incidence of histocompatibility between Fanconi's anemia patients 
and their parents is not explained. Materna-fetal histocompati
bility is known in animals to influence fetal growth and hemato
poietic development. Whether such compatibility affects the 
clinical expression of the genetic defects of Fanconi's anemia 
remains to be determined. 

PROGNOSTIC FACTORS THAT PREDICT THE RESPONSE OF PA'79() TIENTS WITH HISTIOCYTOSIS-X TO THYMIC EXTRACT (SUP
PRESSIN) THERAPY. Michael Osband and Philip Lavin, 

Boston U Med Ctr and Sidney Farber Cancer Ins (Spon. by J. Alpert) 
We have reported (NEJM 304: 146) that approximately 60% of his

tiocytosis-X patients will respond to therapy with suppressin 
(thymic extract), a derivative of calf thymus that induces sup
pressor T-cells. We studied 4 factors to see whether they could 
predict patient response: !)clinical stage, 2) #of T-cells with 
H2 type histamine receptors (H2R+ cells), 3) ratio of T-cells with 
HI receptors (helper cells) to those with H2 receptors (suppressor 
cells)(HlR+:H2R+), 4) induction of H2R+ suppressor cells by incu
bation in suppressin. In this study, 13/20 patients responded to 
suppressin (65%). The responding patients were from all clinical 
stages, and stage was not useful as an indicator. The other 3 
factors were all significantly predictive of response to suppres· 
sin therapy. These data indicate that those patients who arc char
acterized by low numbers of H2R+ suppressor cells, a high helper 

" value suppressor cells after incu
H2R+ cells 
low 
normal 

HIR+:H2R+ 
l.igh 
normal 

11/13 
2/7 

11/13 
2/7 

in vitro induction of suppressors 
yes 12/12 
no 1/8 

<.0001 

bation in suppressin, may 
constitu:e a biologically 
distinct subset of patients 
who are immunologically 
Rbnurmal. Perhaps suppressin 
therapy should be limited to 
use in these patients. 

1 
CORD BLOOD POLYMORPHONUCLEAR LEUKOCYTE AGGREGATION 79 Eric-11..:__!_oloza and Michael E. 
Miller. UCLA School of Medicine, Harbor-UCLA 

Med.cal of Pediatrics, Torrance, Ca. 
In vitro aggregation of cord blood or neonatal polymorphonu

clear leukocytes (PMN) has not been fully evaluated. Using a 
spectrophotometric aggregometer/recorder system, we studied the 
responses of cord blood PMN(CPMN) to soluble chemotactic and 
their metabolic and divalent cation requirements. Using n
formyl-methionyl-leucyl phenylalanine(FMLP),adult PMN exhibited 
a dose dependent r2sponse of 19cm2 at 2 x lo-9M, 23cm2 at 
2 x lo-7M and 29cm x lo-5M. CPMN also had a dose 
response of 20cm2, 25cm and 30cm2 respectively. Pre-incubation 
with cytochalasin B (CB) resulted in a potentiation of the aggre
gation responses of both adult PMN and CPMN. Optimal aggregation 
occurred in the presence of both ca+2 and Mg+2. CPMN stimulated 
by FMLP after incubation with CB in media devoid of divalent 
cations demonstrated an aggregation response (28cm2) whereas the 
adult PMN did not (20cm2). The glycolytic inhibitors 2 deoxyglu
cose and KCN blunted the aggregation responses of both CPMN and 
adult PMN by 50%. The mitochondrial toxins NaF and lodoacetate 
had no effect on aggregation. Stir bar rate also did not affect 
the amplitude of aggregation of the CPMN or adult PMN. Unlike re
cently reported deficient aggregation response of CPMN, these 
studies show similarities in the metabolic requirements and aggre
gation responses of adult and CPMN, while a significant difference 
in divalent cation requirements is demonstrated when CPMN are 
rendered secretory with CB. 
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A MICROMETHOD OF POLYMORPHONUCLEAR LEUKOCYTE AGGREGA
TION. Ronald S. Oseas, Eric M. Toloza and Michael E. 
Miller. UCLA School of Medicine, Harbor-UCLA Medical 

Center, Dept. Pediatrics, Torrance, Ca. 
Polymorphonuclear (PMN) leukocytes become chemotactic, degran

ulate, and aggregate upon stimulation with soluble chemotactic 
factors such as n-formyl-methionyl-leucyl-phenylalanine (FMLP). 
We have devised a modification (micro) of the in vitro spectropho
tometric aggregation assay of Craddock et al requiring as little 
as 5 x 105 PMN per sample. Quantitation of FMLP induced aggrega
tion was accomplished using a

2
polar planiweter demonstrat7d a 

dose effect of 17cm at 2 x lo- M, 23cm at 2 x lo- M 
and 29cm at 22x lo-5M in the macro method. A response of 19cm2, 
29cm2 and 36cm was seen using the micromethod. PMN rendered 
secretory with cytochalasin B (CB) 2.5µg/ml resulted in poten
tiation of the aggregation response with FMLP 2 x lo-7 of 35% in 
the microassay and 45% in macroassay. Correlation between both 
assays on both secretory (rs;.96) and non secretory (rns;.B5)PMN 
was high. In both the macro and micro assays aggregation was 
blunted by the glycolytic metabolic inhibitors 2 deoxy-d-glucose 
(lmM) and Iodoacetate (lmM) by 50%. No suppression of the aggre
gation response was seen with the mitochondrial toxins NaF and 
KCN. Divalent cations (ca+2 and Mg+2) were required for an opti
mal aggregation response to FMLP. The amplitude of the FMLP in
duced aggregation was not affected by changes of stir speed from 
300 to 1200 RPM. Reduced cell numbers, sample size, and quanti
tation allows the use of aggregometry studies of the PMN in the 
pediatric population and neonatal PMN which are known to be 
functionally deficient. 

ACUTE LUNG SYNDROME DURING NARCOTIC THERAPY OF '79:.J PAINFUL TRUNCAL CRISIS IN SICKLE CELL DISEASE 
Judy Palmer, Karen J Auchinleck, J Lawrence Naiman 

Temple University School of Medicine, Department of Pediatrics 
St. Christopher's Hospital for Children, Philadelphia 

Acute respiratory disease (ARD) is a common problem among 
children with sickle cell disease (SCD), and is especially preva
lent during painful truncal crisis (PTC). We have observed in 
patients hospitalized for PTC with normal initial physical and 
radiographic chest examinations, the development 2 to 4 days 
later of an acute lung syndrome (ALS) characterized by fever, 
tachypnea, and infiltrates on chest radiograph. This delayed ALS 
accounted for 23% of all cases of ARD occurring in patients hos
pitalized for pain, and was limited to those with trunk pain. To 
identify possible etiologic factors, we compared the 12 PTC/ALS 
admissions with the 22 other admissions of the same 10 patients 
for PTC without ALS. There were no significant differences with 
respect to age, antecedent URI, admission findings (temp.,resp. 
rate, WBC and diff,), isolation of bacterial pathogens, or anti
biotic administration, Slightly more fluids were received during 
PTC/ALS admissions. Narcotic administration was compared by 
assigning analgesic equivalent units according to established 
analgesic ratios, and a narcotic score was calculated for the 
first 48 hours of treatment. The mean narcotic score (± SE) for 
PTC/ALS admissions was 21 (± 4) as compared to 6 (± 1) for those 
PTC admissions not associated with ALS (p < 0.0005). The asso
ciation of ALS with PTC and high narcotic score suggests hypo
ventilation as an etiologic factor in the development of this 
common, ·possibly preventable, complication of painful crisis. 

bO.\E MARROW ABt\ORMALIT!ES IK LEUKEMIA PA• 794 TIENTS OFF CHEMOTHERAPY. Elliott R. Pearl and Hernan 
Sabio (Spon. by T. Kelly) Univ. <>f Virginia Medical 

Center, Hospital, Dept. of Pediatrics, Charlot
tesville, VA 22908 

Pre-B cells comprise a fraction of bone marrow lymphoid cells 
th;it contain cytclplasmic lgM heavy chain but lack detectable sur
face immunoglobul in (slg). Considerable evidence suggests that 
they art! the immediate precursors of B lymphocytes. Using jmmuoo
flt1oresccnce techniques, we an11lyzed the oropc>rtion of lymphoid 
cells, B and pre-B cells in marrow aspirates from 
rl1ildrcn with ;1eutc lcukcmi:1 in long-term rcmissic1n and off of 
all cl1cmotherapy. rontrol marrows were from healthy adults and 
from children with disorders not involving bone marrow. Results 
arc expressed as percent of lymphoid cells. 
--------

ls ce.11s 
Patients (n;J4) 21. 4 + 8. I 43. 0 15.5 2.10 0.58 

r.-..n t ro 1 s (n;2 3) 19. 7 :': 11. 5 4. 4 :': 3.3 0.31 :': 0.29 

p value 0.5 < 0.00! < 0.001 

The of pre-B cell;·cc>rrelatcs positively with B 
cells in the (r=0.7, p<0.01) but not in controls (r=0.2, 
p<0.2). The abnormalities persist for more than 2 years ond du 
not re-late to time following cessation of chemotherapy. ···1:1.:•sc re
st1lts suggest that a dis<Jrdered maturation sequence early in B 

developme11t persist in these ratients. Such a defl·ct 
could be either intrinsic or extrinsic to the marrow microenviro
ment. 

SPLENIC FUNCTION IN SICKLE CELL DISORDERS. Howard A. '795 Pearson, John Fallet'"..a. Robert Chilcote, RitaBellivue, 
and Jennifer Horton. Yale University, 

Duke University, University of Chicago, and University of Illinois 
Schools of Medicine, Jewish Hospital of Brooklyn, New Haven, Dur
ham, and Chicago. 

For the Cooperative Study of Sickle Cell Disease 
As part of our national study of the clinical course of sickle 

cell diseases, splenic function has been systematically assessed 
in more than lOG'l patients with various sickling disorders. Blood 
was collected in the 27 individual centers, fixed in buffered 3% 
glutaraldehyde, and shipped to a central lab for enumeration of 
percent pocked RBC using interference phase-contrast microscopy. 
In HbSS disease, a rapid and progressive increase in pocked RBC 
was seen after 6 months of age. Although there was considerable 
individual variability, most patients had >3% pocked RBC after 1-2 
years of age. A pocked RBC percentage of >3-5% correlated with 
functional hyposplenia by 99mTc scans. 14 children who developed 
severe bacterial infections had high percentages of pocked RBC. Pa
tients with SC disease had slight impairment of splenic function 
which did not progress with age. Distinctly different patterns of 
splenic function were seen in patients with Hb SB0 and those with 
Hb ss+ thalassemia. Hb SB+ thalassemia approximated SC disease, 
while Hb SB0 thalassemia resembled HbSS. These patterns provide 
insights into splenic function in the various sickling disorders. 
They may also assist in formulation of management strategies for 
anticipation and prevention of serious bacterial infections in 
these patients. 

RHABDOMYOSARCOMA (RMS) OF THE MIDDLE EAR IN CHILDREN: 796 A REPORT FROM THE INTERGROUP RllABDOMYOSARCOMA STUDY 
(IRS), 1972-1980. R. Beverly Raney, Jr., Walter 

Lawrence, Jr., Harold M. Maurer, Robert D. Lindberg, William A. 
Newton, Jr., Abdelsalam H. Ragab, Melvin Tefft, and Mary Foulkes, 
for the IRS Committee of the CCSG and POG. Children's Hospital 
Cancer Research Center, Philadelphia, PA 19104. 

32 patients (pts) with middle-ear RMS were treated on IRS 
protocols i,! Pediatr 10:977; 15:371) with radiotherapy (RT) 
and VAC ± adriamycin. The median age at diagnosis (dx) was 5 
yr.; 17 were male and 15 female. One pt had microscopic residual 
tumor (Group II) after grossly complete removal. 24 pts bad gross 
residual local tumor (Gp. III) after biopsy (20 pts) or mastoid
ectomy (6 pts). 7 pts had distant metastases at dx (Gp. IV). 
Currently 14/25 pts (56%) with localized sarcoma continue in 
relapse-free survival (RFS) at 1-5. 7 yr. after dx (median, 2 
yr.). Only 1/7 Gp. IV pts is in RFS. 17 pts relapsed at 0.3-6.6 
yr. after dx (median, 0.6 yr.); 15 died. Sites of initial recur
rence included the meninges (7 pts), distant metastases or local 
regrowth (4 pts each), regional recurrence (1 pt), or contralat
eral glioma (I pt). Outcome was also influenced by signs at dx 
indicating risk of meningeal tumor: intracranial extension (ICE), 
petrous bone erosion (BE), or cranial nerve palsy (CNP). RFS 
rates were 0/6 pts with ICE, 4/9 with BE, 5/8 with CNP, and 6/9 
without meningeal risk signs. The addition of cranial RT and 
intrathecal drugs, begun in 1977, appears to prevent meningeal 
relapse in 80% of high-risk pts. We conclude that current treat
ment programs can often cure pts with middle-ear RMS, formerly a 
universally fatal disease. 

CIRCUIATING PLATELET AGGREGATES IN NEWBORN INFANTS: 797 Sudha Rao, Arvind Shukla, Raym:?nd Olesinski and 
!?_. Vidyasagar. Abraham Lincoln School of Medicine, 

University of Illinois Hospital, Department of Pediatrics, 
Chicago, Illinois. 

Platelets from nornal newborn infants derronstrate impaired 
aggregability to "in vitro" testing when canpared with platelets 
from nornal adults. In order to detennine if "in vivo" platelet 
aggregability is altered in newborn infants, we detennined the 
circulating platelet aggregates (CPA) and the microthranbus 
index (MI) in 20 nornal newborn infants between 1-7 days of age 
(mean age ll:i days) by the method of WU and Hoak. M:>thers of 
infants chosen were not on any antenatal n-edications. 20 nornal 
adults were used as controls. CPA% in the infants ranged from 
0-35% which was slightly higher than the adult CPA range of 
0-25%. The CPA% (mean ± SEM) for the infants was 8.02 ± 5.34 
and 10.38 ± 3.98 for the adults. There was no significant dif
ference between the two groups. The MI ranged from 0.5-1.5 in 
the infants as compared to O. 4-1. 3 in the adults. The MI (mean 
± SEM) was 0.89 ± 0.39 for the adults and 0.919 0.053 for the 
infants. Again, there was no significant difference between the 
two groups. There was no apparent correlation between either 
sex, race or age and the CPA%. 

We conclude that although "in vitro" platelet aggregability 
is impaired in newborn infants, platelet aggregation "in vivo" 
is apparently adequate. There is no evidence of hyperaggreg
ability "in vivo" (suggestive of endogenous activation) to 
account for the decreased aggregability "in vitro". 
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HEMOLYTIC ANEMIA ASSOCIATED WITH SEVERE '1ICROCYTOSIS, 
ELEVATED INTRACELLULAR CALCIUM (Ca) AND LOSS OF 
SPECTRIN. Yaddanapudi Ravindranath and Robert John

son. (Spon. by S. Inoue). Children's Hospital of Michigan; De
partments of Pediatrics and Biochemistry, Wayne State University 
School of Medicine, Detroit, MI. 

This report concerns a 12 month old black female infant with 
hemolytic anemia. Hb values range between 8.0-9.0 gms.%, Hct 19%-
27% and reti3 counts 20-36%. Despite the high reties MCV ranged 
from 46-63 u . Osmotic fragility was markedly increased. Peri
pheral smears showed extreme microspherocytosis, poikilocytosis 
and fragmentation of red cells - a morphology resembling that of 
hereditary pyropoikilocytosis. However, thermal sensitivity could 
not be demonstrated with by incubating the red cells for up to 6 
hours at 45°c or by measurement of circular dichroism of separated 
spectrin at 220 nm. Intracellular electrocyte determinations 
showed markedly increased Ca and slight lowered K (see table). SOS 
gel electrophoresis of the membrane polypeptides demonstrated a 
relative lack of spectrin as measured by densitometric scanning 
of Coomassie Blue stained gels. 

Ca (nmol/G Hb) K (umol/G Hb) Spectrin (% of total 
Patient 173 245 25 stability) 
Mother 40.1 287 39 
Father 18.4 273 35 
Normals 15 278-294 38+ 2.3 
Severe sphering and fragmentation are probably-secondary to the 
membrane instability induced by the loss of spectrin. The exact 
relationship of the high intracellular Ca to spectrin is unclear. 

RANDOM AND DIRECTED CELL MOTILITY IN ACUTE LEUKEMIC 
LYMPHOBLASTS - CORRELATION WITH Fc-IgM RECEPTOR 
(Fc-IgMR) EXPRESSION Gregory Reaman, Jane Zaloudek, & 

Sanford Leikin. George Washington Univ., Children's Hospital 
National Medical Center, Department of Hematology/Oncology., 
Washington, D.C. 

In an attempt to demonstrate biological explanations for 
factors which appear to have prognostic importance in children 
with acute lymphoblastic leukemia (ALL), we compared the random 
and directed motility of leukemic cells from 32 pts. with ALL (4 
T cell, 28 non-T, non-BALL) to that of normal peripheral blood 
lymphocytes (PBL). Random motility was assessed in a closed, 
double chambered system by determining the percentage of cells 
crossing a nucleopore membrane filter with a pore size of Su 
following a 3 hr. incubation period. Directed motility of leuke
mic lymphoblasts was examined in response to a casein gradient 
and was found to be <50% of that of normal PBL. Mean random 
motility of both T and non-T, non-BALL cells (15%) was similar 
to that of normal PBL (18.3%). However, a marked correlation 
between increased locomotor activity and Fc-IgMR expression was 
observed for both normal T lymphocytes and leukemic lymphoblasts. 
A nearly two-fold increase in random motility was observed in Fc
IgMR+ ALL cells. Fc-IgMR expression and increased motility were 
observed in the lymphoblasts from 8 of the 28 non-T, non-BALL 
patients. Furthermore, all 8 of these pts. were < 3 or > 10 
years of age and had WBC counts > 10,000/UU113. These data demon
strate that ALL cells exhibit diminished chemotactic ability and 
suggest possible biological differences in leukemic lymphoblasts 
from pts. with known adverse prognostic characteristics. 

THE INCIDENCE AND SIGNIFICANCE OF HEM(X;LOBIN BART'S 
CORD BLOOD. Patricia Reilly, Ganesh N.Deshpande, 

(Span. by J.R. Humbert). Children's Hospital of 
Buffalo, Department of Pediatrics, State University of New York 
at Buffalo, Buffalo, NY. 

Previous studies have demonstrated the relation of alpha 
thalassernia and hemoglobin (Hb) Bart's in cord blood. we quan
titated Hb Bart's in 158 (125 white, 33 black) random cord blood 
samples by microchromatography (Isolab, Akron, Ohio). All 
babies had measurable quantities of Hb Bart's. Normal babies 
(defined as having a mean corpuscular volume (MCV) > 105) had a 
0.91 + 0.3% Hb Bart's. There was no significant difference in 
the mean Hb Bart's level between white/black babies. 

The presence of increased Hb Bart's ( > 2 SD) along with low 
MCV ( < 105) and negative discriminant function (DF) were used 
for evaluation of alpha thalassemia. 

The following results were obtained: 

Hb Bart's> 2 SD 

Black (n = 10) 
White (n = 9) 

9/10 
4/9 

Negative DF 

8/10 
3/9 

Statistical tests failed to show any correlation between 
increased Hb Bart's, low MCV, and negative OF. 

It is concluded that while the presence of an increased 
amount of Hb Bart's accompanied by l°" MCV and negative DF may 
suggest alpha thalassernia, the presence of measurable amounts 
of Hb Bart's in cord blood is common to all babies. 

801 
"The Use of the Positive Pressure Cell Filtration 

System (PPCFS) in a Study of the Effect of Perfluoro
compound (FC-43) on the Rheology of Sickle Erythrocytes 

Perfluoro-compounds dissolve large amounts of gases. They have 
been used as oxygen-carrying blood substitutes to sustain life. 
Perfluorotributylamine (FC-43), a very perfluoro-compound, 
was used to study its effect on the rheology of sickled ervthrocvtes 
Studies done last year by Dickson and Rcindorf have shown that 
FC-43 does reduce the viscosity of sickled erythrocytes. This year 
the Positive Pressure Cell Filtration System (PPCFS) was used to 
study the effect of FC-43 on sickled ervthrocytes. Deoxygenation 
of sickle cell anemia blood (HbSS) caused an increase in 
with increases in the relative resistance (Rr). The study showed 
that oxygenated FC-43 effectively reduced the relative resistance 
of deoxygenated HbSS blood by reducing the percentage of sickled 
cells. The study indicated that there may be future clinical 
uses for perfluoro-compounds as oxygen carriers. The PPCFS was 
the first of its kind huilt at Howard University. 

Carl A. Reindorf, MD. 
Theopolis Gilliam, Jr. 

THE USE OF THE POSITIVE PRESSURE CELL 
FILTRATION SYSTEM (PPCFS) IN A STUDY OF THE EFFECT OF 
l'ERFLUORO-COMPOUND, PERFLUOROTRIBUTYLAMINE( FC-4 3), ON 

THE RHEOLOGY OF SICKLE ERYTilROCYTES. 
Carl A. Reindorf, Theopolis Gilliam,Jr., Joseph Kurantsin-Mills 

Perfluoro-compounds dissolve large amounts of gases. They 
have been used as oxygen-carrying blood substitutes to sustain 
life. Perfluoro-tributylamine(FC-43), a very stable perfluoro
compound, even in the emulsified state, has been used td study its 
effect on the rheology of sickled erythrocytes. Fol lowing our 
discovery that FC-43 reduces the viscosity of sickled erytl1rocytcs 
the Positive Pressure Cell Filtration System(PPCFS) has been used 
to study the effect of FC-43 on sickled erythrocytes. 
Deoxygenation of sickle cell anemia blood caused an increase in 
sickling, with subsequent increase in the relative resistance 
(R). The study further showed that oxygenated FC-43 emulsion 
effectively reduced deoxygenated sickle cell anemia blood 
by reducing the percentage of sickled cells. Future clinical uses 
of perfluoro-compounds as oxygen-carriers include:-!. Supplying 
oxygen for the reversal of sickling of erythrocytes C"ntrappcd in 
hypoxic areas of crythrostasis in the microvasculature.2.Deliver
ing oxygen to the tissues which would otherwise be infarcted as a 
result of erythrostasis and vascular obstruction that could occur 

in vaso-occlusive crisis. ).Transfusing stroke patients who need 
monthly blood trans fusion in order to prevent re cu rrencc. 4. 
the life of a sickle cell patient in acute aplastic crisis, or 
sequestration crisis or acute hemolytic crisis but cannot take 

blood because of alloimmunization, or religious reasons. 

803 Hematologic Indices of Umbilical Cord Blood Specimens 
from FA and FAS (Normal and Sickle Cell Trait) infant& 

A study was done to determine the normal range of value for 
Hct, Hgb, WBC, RBC, MCV and ESR on umbilical cord blood of infants 
born at Howard University Hospital. Since using hlood from the 
umbilical cord is very non-invassivc to the infant, it is very 
convenient to use in experiments. Knowing the normal range to 
expect in these infants can possibly be beneficial in detecting 
a disease process. The purpose of this paper is to describe the 
normal range of values for Hct, ll11b, WBC, RBC, MCV and ESR on 
tunhilical cord blood. To determine if there is any significant 
difference of indices between infants of genotype FA and and those 
with the genotype FAS and determine if there is any difference in 
indices with birth weight. 

Carl A. Reindorf, C.ai 1 Nunlee and Jeanie Westry 
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804 Study of The Mean Corpuscular Hemoglobin (MCH) in Cord 
Blood from Black Newborn Babies 

Erythrocyte indices in cord blood samples from 277 black new
born babies were determined using an electronic cell counter 
(Model 7.BI, Coulter Electronics). The mean red cell volume (MCV) 
was 109pJ (± 7. 93 SD). The mean corpuscul ir hemoglobin (MCH), a 
value that remains constant despite possihle time-related changes 
in red cell volume, had a lower coefficient of variation (6%). 
The mean MCH was 35.57±2.13µµg with a mode of 36.0µµg. The MCH 
was unrelated to sex or birth weight. The mean MUI in 20 newborn 
babies with an FAS blood hemoglobin phenotype (35.38± 2.5lµpg) wa·s 
not significantly different from that of the total population. 

The incidince of electrophoretically detectable Bart's Hemoglobin 
was 3.2%. The mean MCH in these cord blood samples was 32.18±2.5 
µµg (N=9), a value that was not significantly lower (p<o.Ool) than 
that of the total population. However, 35 cord blood samples (12%} 
had an MCI! of 32\Jpg less. Among these only 4 had Bart's Hemo
globin. Alt hough 5 of the 9 samples with Hb Bart's had an MCH of 
32µpg or higher, none was greater than 35.7µµg. 

Therefore, follow-up studies of all newborn babies with low MCH, 
including globin synthesis studies are necessary for determining 
whether these children have alphathalassemia despite absence of 
detectable quantities of Hb Bart's at birth. 

Carl A. Reindorf, Jeanie Westry, Gail Nunlee, William P. Winter, 
Oswaldo Castro and Roland B. Scott 

STUDIES OF ERYTHROID PROLIFERATION IN CHILDHOOU 805 LEUKEMIA. A. Kim Ritchey and Nancy AbraMs. (Spon by 
D. Komp). Yale University School of lledicine, Depart

ment of Pediatrics, New Haven, CT. 
To elucidate the interaction of childhood leukemia and eryth

roid stem cell proliferation we studied bone marrows (BM) fron 5 
children with ALL (4 newly l relapsed - M3) 
the plasma clot culture technique. Erythroid colony-forning-units 
{CFU-E) were absent in the new patients and markedly reduced in 
the relapsed patient {4/104 nucleated cells) compared to controls 
{58±6, SEM). During early complete remission (3 pts), CFU-E pro
liferation remained subnormal (0,0,17), but increased subsequently 
in l patient studied (34). The relapsed pt. had subnormal colony 
formation at time of partial (112) remission {16 CFU-E) and nornal 
numbers with complete remission {55±3). To further study the 
effect of leukemic cells on erythroid growth conditioned media 
{CM) from 4 pts. were obtained by leukemic 811 or peri
pheral blood (66% blasts) in RPlll plus 10% fetal calf serum for 4 
days. \·/hen added to cultures of normal allogeneic BM, Cl1 from 
2 pts. inhibited CFU-E production by 40'% when compared to normal 
control BM CM. When added to the patient's own remission marrow, 
10% CM caused 25% and 701, inhibition, respectively. Cf1 from the 
other 2 pts. had either or no effect in either the al lo
geneic or autologous system. He conclude that the leukemic pro
cess in childhood ALL decreases the functional erythroid stem cell 
pool. Our results suggest that one of the causes of this effect 
is the production of a soluble factor by leukemic cells which 
directly inhibits erythroid proliferation. 

ASSESSMENT OF CELLULAR AND HUMORAL IMMUNITY IN PTS 806 WITH SICKLE CELL ANEMIA. Robert D. Ronnlund, Vipul N. 
Mankad 2 Donna D. Phelps and Robert M. Suskind. Univ. 

of South Ala., Coll. of Med., Dept. of Ped., Mobile, Alabama. 
29 patients (18 M, 11 F) with documented SS hemoglobin disease 

were evaluated for the following cellular and humeral immune par
ameters: T-cel 1 percentage, percent T-gamma cells, cytotoxicity 
by K and NK cells, response to the mitogens Con-A, PHA and PWM, 
and scrum levels of IgG, lgM, IgA, lgD, C3 and C4. In the func
tional testing a subject was considered abnormal if his value 
were below the lowest normal control value. It was found that 21/ 
21 had• T-cell percentage as measured by SRBC rosettes (40.3• 
10.2* vs 70.1±5.0 p<.001). 28/28 had ant percentage of T-gamma 
cells as measured by rosetting nylon wool non-adherent cells with 
IgG coated OX-RBC (37.8±8.5 vs 14.9±5.1 p<.001). 10/19 had < K 
cell lysis of Igr. coated CRBC (38.7!18.l vs 66.2!19.3 p<.01). 9/ 
15 had • NK lysis of K-562 (32.5•19.9 VS 67.3•21.2 p<.001). Mito
genic response to Con-A was depressed in 18/26 (37.7±33.0 vs 
101.6±20.l p<.001), to PHA in 19/25 (58.7±47.0 vs 91.0!15.4 p< 
.02) and to PWM in 22/26 (12.0±9.3 vs 38.6±9.7 p<.001). Radial 
immunodiffusion studies showed that compared to established nor
mals, lgG was elevated in 20/28 (1771'519 vs 1222±549 p<.001), 
IgM in 7/28 (163c85 VS 141!64 po0.3), lgA in 3/28 (285!175 VS 194 
±140 p>O.l) and lgD in 5/28 (14.3±12.2 vs 13.6!13.5 p>0.8). C3 
levels were• in 15/28 (87.5•25.9 vs 100. 7±12.1 p<.05) while C4 
was elevated in 14/28 (46.5!12.l vs 35.7±10.1 p<.01). The number 
of abnormalities (out of 13) ranged from 3-11 per patient (aver
age of 7). The etiology and reversibility of these defects arc 
presently being Studied. * M ± SEM 

EOSINOPHILIA IN PREMATURE NEONATES. Alan D. Rol_hherg, 80'7 Ruben Sher and Richard Cohn (Spon by M. Jeffrey 
Maisels). Witwatersrand University, Johannesburg 

Hospital, Department of Pediatrics, Johannesburg, South Africa. 
Ten premature neonates were studied prospectively to document 

eosinophilia within the first six weeks of life. Mean birth 
weight was 1229±314 g, mean gestational age 31.5±1.5 wks. Simul
taneous changes in eosinophils (E), total lymphocytes, suppressor 
and helper cells, neutrophils and IgE were monitored. Infants 
were designated as responders (R) (E>lOOO/cu mm for >5 days) and 
non-responders (NR). In R (n=6), E increased from 353±76 (mean± 
SEM) at birth to a peak of 2783±430/cu mm at 21-25 days. NR (n= 
4) had significantly lower E from birth (75±26/cu mm, p<.05) to 
21-25 days (332±190/cu mm, p<.01). R had significantly lower 
neutrophils at birth (2499•428 vs 4843±984/cu mm, p<.05), and 
5 of 6 R increased neutrophils by within 10-15 days vs 0 of 
NR (p<.03). Lymphocytes, suppressor and helper cells increased 
progressively in both groups over the period of study, with no 
differences between R and NR. Birth weight and gestational age 
were similar in both groups, and there were no apparent causes 
for the lower neutrophils in Rat birth (e.g., maternal disease, 
drugs, neonatal sepsis). Rand NR had similar exposure to blood 
transfusions, antibiotics, intravenous nutrition and artificial 
formula. Bacterial sepsis was not observed in any infant. 
Eosinophilia was not related to an IgE response. The incidence 
of eosinophilia is similar to that reported previously, and 
appears to be a maturational response occurring after an initial 
neutrophilia in those premature infants born with a lower 
neutrophil count. 

RECEPTORS FOR PEANUT AGGLUTININ IN THE IMMUNOLOGICAL 808 SUBGROUPING OF CHILDHOOD ACUTE LYMPHOBLASTIC LEUKEMIA 
(ALL). E.C. Russell, T. Mohanakumar, N. Dunn. 

N. McWilliams, H.M. Maurer, Medical College of Virginia, Depart
ment of Pediatrics and Surgery, Richmond, Virginia 23298 

Childhood ALL is composed of subgroups defined by immunologic 
markers and certain markers are known to have prognostic signifi
cance. Null cell ALL is the largest subgroup and additional 
markers are needed to identify patients at increased risk of ear
ly relapse within this non-T, non-B category. We have used a 
direct immunofluorescence assay to identify the presence of re
ceptors for the lectin peanut agglutin (PNA) on blasts from 26/46 
(63%) of our null cell ALL patients and have subsequently noted 
a high rate of relapse (17/26) in this PNA+ group. Relapse has 
occurred in only 5/20 patients whose blasts lacked the PNA re
ceptor. The PNA+ and PNA- groups were comparable in clinical 
features (i.e., age, leukocyte count, follow-up times) and the 
striking difference in relapse rate was correlated only with the 
presence of receptors for the lectin (p<0.01). PNA receptors are 
commonly found on fetal thymocytes but not on mature peripheral 
lymphocytes

3
except after neuraminidase treatment. SOS-PAGE anal

ysis of NaB H4-galactose oxidase labelled solubilized cell mem
brane extracts revealed a 68,000 dalton glycoprotein found only 
on PNA+ ALL lymphoblasts. Neither PNA- blasts nor PNA+ normal 
thymocytes expressed this component. The lectin PNA seems to 
define a high risk group of null cell ALL patients and to be 
associated with a specific cell membrane component. 
(Supported by NIH CA 27416 and ACS 190B) 

FEVER IN ACUTE MYELOGENOUS LEUKEMIA (AML). P. David 809 Sadcwitz and James A. Stockman III. Dept. Peds .. 
SUNY, Upstate Medical Center, Syracuse, N.Y. 

ThP management of AML dif f crs markedly from that of acute lym
phocyt le leuko,mia (ALL). The differences in underlying disease 
and the types of therapies used might be expected to lead to dif
fering 1·ates of infectious complications in these two forms of 
let1kemia. In an attempt to identify any relationship between fe
ver, granul0cytopenia (<1000 polys/ul), infection and disease 
status, 20 patients with AML were observed over a period of 16. 5 
patient years and comparisons were made with our previous exper
ience with ALL (Wolk et al, Am J Dis Child 131:157, 1977).In AML 
an infectious origin for fever was found in 70% of fevers d11ring 
induction, in 25% in remission, and in 67% in relapse. In ALL, 
the cause of the fever was identified in 27% of fevers d11ring in
duction. in 65% in remission, and in 8% in relapse. In AML, the 
most common infectious causes for fever in induction and relapse 
were sepsis (33% of fevers) and pneumonia (45% of fevers). In in
duction and relapse among patir>nts with AML wLo had pneumonia the 
most common causative organism recovered from needle aspirations 
or open lung biopsies was mycoplasma pneumoniae (50% of all pneu
monias). This organism was rarely seen during induction or re
lapse nf ALL but arco11nted for 14.5% of fevers in remission. Per
sistance of M. pneumonia in the throat for many months was common. 
These data indicate that most febrile granulocytopenic episodes 
during induction of remission and relapse of AML are caused by 
definable organisms unlike the situation in ALL in which the di
.sease apparently may cause fever. In t'ioth diseases, M. pneumoniae 
sho11ld be considered as a possible etiology for fever. 
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MEAN CORPUSllLAR VOLUMES AND DISCRIMINATE FUNCTION IN 
LEAD (Ph) POISONING. P.David Sadowitz and James A. 
Stockman III. Dept. Peds. SllNY, Syracuse, N.Y. 

in the pediatric age group is usually dl1e to one 
of 3 disorders: iron deficiency (Fe def), thalassemia minor, or 
Pb poisoning. Previously, formulae were devised to utilize theRBC 
indices provided by electronic counting equipment to distinguish 
between Fe def and thalassemia minor. The most popular of these 
are the Discriminate Function (D.F.)=MCV-RBC-(5xHb)-3.4 where($) 
values suggest Fe def-andE)values suggest thalassemia minor and 
Mentzer's Formula (M.F.)=MCV/RBC, where values >14 suggest Fe def 
and <12 Li1alassemia minor (Lancet 1:882, 1973). Children 
who were Pb poisoned and had microcytosis without evidence of Fe 
def were studied to determine what the characteristics of the M. 
F. and D.F. are with respect to Pb poisoning alone. From a Pb 
clinic population, 50 children witht free erythrocyte protopor
phyrin and blood Pb levels were further examined. The FEP le.Nels 
ranged from 81 to 315 µg/dl and the blood Pb ranged from 35-54 
ig/dl. Microcytosis (> 2SD below mean normal MCV for age) was no
ted in 35 subjects. Of these, 25 ha-0 evidence of Fe def (serum 
fcrritin <12 µg/l) while only 10 appeared to have isolated Pb 
poisoning. In the latter group, the M.F. yielded values of >14 in 
7/10 subjects (the remainder were 13.4, 13.5, 13.9) while the D.F. 
gave<!)results in 9/10 subjects. These data suggest that the 
changes in RBC indices in Pb poisoning more closely resemble the 
pattern seen in Fe def rather than thalassemia and indicate some 
degree of ineffective erythropoiesis which causes the RBC count 
to decline relatively more than the MCV. 

TERMINAL CARE OF CHILDREN WITH CANCER: A SIX CENTER 81. J. STUDY. Olle Jane Z. Sahler, U of Roch, Strong Mem :losp 
Dept of Ped. Rochester, NY. Span by RA Hoekelman 

Home-based care of dying children has become an increasingly 
popular option for families. However, because little is known a
bout families that choose such care or about their special needs 
during this time, 6 university affiliated oncology centers in NY 
State (Babies' Hosp, Buffalo Children's, LI Jewish, Roswell Park, 
Upstate Med Ctr-Syracuse & the U of Rochester)gathered data on 
63 children who relapsed or died between 10/1/80 and 12/1/81. 

Half of the study families provided some home care (range: 
day to 3-1/2 mos.) for their terminally-ill child. Two-thirds 
of these children died at home. Readmission to the hospital oc
curred within 48 hours of death for many of the others. 

Special equipment or parental training was seldom needed, and 
most families did not seek help from home care agencies. Rather. 
ongoing contact with the oncology staff was their most frequently 
cited need. Whereas home visits by hospital staff were rarely 
required, telephone or direct contact ranged from weekly contacts 
during quiescent periods to several times daily during crises. 

In almost every instance, the patient preferred to be at home 
in familiar surroundings, free from painful procedures. The ma
jor parental concerns were adequacy of pain control and handling 
of the event of death itself. Information and reassurance, as 
well as the option of readmission if necessary, almost always re
sulted in acceptance of home care by the family. On follow-up, 
families generally felt very positive about their experience. 

Thus, home-based terminal care appears to be a satisfactory 
and functional option for many families. 

LONG-TERM PULMONARY SEQUELAE OF DIFFUSE IN• 81.2 TERSTITIAL PNEUMONITIS IN CHILDREN WITH CANCER. 
Shyamal K. Sanyal, Alvin Culp, Paul W. Mackert, Rhames J. 

Aur. Cardiopulmonary Disease Service, St. Jude Children's Research Hospital, 
Memphis (TN) 38101. 

Specific ventilatory functions were assessed in 33 children with cancer 
1-20 yrs (mean 7.2 ± 6.2) after recovery from P. carinii pneumonitis (23 pts) 
or varicella pneumonitis ( 10 pts). The results were derived from clinical spiro
metry, expiratory flow-volume curves, pulmonary gas-transfer factor, arterial 
blood gases, specific airway conductance and volume of isoflow, and expira
tory flow at SCY',0 of FVC (Vmax 50 ) after patients had breathed an 8CY',0 helium 
- 20% oxygen mixture. Methotrexate had been administered to 32 f,atients, 
cyclophosphamide to 27 and mediastinal irradiation to I. Residual pu monary 
function abnormalities were present in 21 patients (64%). An increased volume 
of isoflow in 14 patients (> 21.8% of FVC), indicating small airway disease, 
was the most common abnormality; 7 of these also had a reduced Vmaxs 0 • 

Five patients had restrictive lung disease (as determined from decreases in total 
lung capacity, FVC and inspiratory capacity below 2 SD of the predicted mean 
for age- and sex-matched normal controls); 4 had decreased pulmonary gas. 
transfer factor; 6 had arterial hypoxemia at rest; and 5 had an increase in 
specific airway conductance. Eleven patients had more than one abnormality. 
Clinical variables significantly related to dysfunction were: need for ventilatory 
support, higher oxygen concentration, and total dose of methotrexate (P < 
0.05 each). On repeat measurements in 7 patients after bronchodilation, 
volume of isoflow had decreased and Vmax 5 0 had increased in each. The data 
indicate (i) a high prevalence of residual pulmonary dysfunction after "appar
ent" recovery from diffuse pneumonitis in children with cancer (not previously 
reported) and (ii) possible reversibility of small airway dysfunction. 

GROWTH JN CHILDREN WITH ACUTE LYMPHOBLASTJC LEUKEMIA 81.3 H.K. Schedewie, D.H. Berry, W. Crist, V. Land, V. Lui, 
C. Sexauer, L. Dickinson, M.J. Elders, Pediatric Dept. 

University of Arkansas for Medical Sciences, Little Rock, AR. 
Increasing numbers of children surviving after treatment of 

acute lymphoblastic leukemia (ALL) have drawn attention to ques
tions of long-tenn morbidity, including disease- or treatment
related growth retardation. Southwest Oncolooy Group project 
#7581 was initiated in 12/1975 to evaluate the effect of ALL as 
well as chemotherapy and irradiation on body growth, serum growth 
honnone (GH) and somatomedin (Sm) concentrations. The study in
cluded 127 children from 5 participating institutions, 83 males 
and 44 females, with a mean age at ALL diagnosis of 6.6 years. 
Height, weight, and honnonal concentrations were determined at 
the time of initial diagnosis and at reqular intervals for up to 
5 years of follow-up. 84% of children were observed for longer 
than 12 months. Boys <4 years showed significant growth retarda
tion (P<.Ol) at diagnosis. Growth retardation persisted through 
ALL therapy so that 83% of these patients were qrowing below the 
50th percentile by the end of observation (P<.Oi). Linear re
gression analysis of growth rates in children with ALL versus 
nonnal standards confinned differences in growth patterns. Serum 
GH and Sm concentrations were similar to controls. However, 
honnone levels at initial diagnosis were significantly higher 
than during remission (P<.001). In conclusion, our data suggest 
that a significant number of children with ALL are shorter than 
their peers prior to onset of therapy. GH and Sm levels appear 
to be elevated at the time of disease onset and to decrease with 
therapy. 

1.4 
HOSPITALIZATIONS OF CHILDREN WITH ACUTE LYMPHOCYTIC 8 LEUKEMIA (ALL). _!!. Frederick Schwenk, .!.!.• Peter f_. 
O'Brien, and Gerald S. Gilchrist, Mayo Clinic, 

Department of Pediatrics, Minnesota. 
Recent advances in the treatment of childhood ALL have drama

tically increased the duration of disease-free survival and the 
potential for cure. There is, however, no published information 
on how long or how often these new treatment programs necessitate 
hospitalization. In order to evaluate hospitalization patterns 
for children with ALL, we reviewed the records of all children 
diagnosed at the Mayo Clinic between 1972 and 1979. There were 
87 patients who had a total of 331 hospitalizations covering 270 
patient-years. Our patient population was similar to other re
ported groups of children with ALL with respect to age and sex 
distribution; white blood counts, hemoglobin values, and platelet 
counts at diagnosis; percentages and survival in various risk 
categories. 

The median length of the initial hospitalization was 4 days 
(range 0 to 51 days); the median length of subsequent hospitali
zations was 3 days (51.1% primarily for the administration of 
chemotherapy, 19.2% because of suspected or proven infection, and 
5.6% for transfusions). The median number of hospitalizations per 
patient per year of observation was 1.4. During the 10 year 
observation period, children with ALL spent a median of only 5.7 
days per year in the hospital. 

This analysis provides information which can provide a basis 
for analyzing cost-effectiveness of care delivery in childhood ALL 
and a standard against which the cost of newly developed treatment 
programs can be compared. 

81.sf
ETAL AND MATERNAL MORBllHTY/MURTALITY iN SlCKLE Ct::LL 
I SEASE. 
This study comprises 51 pregnancies in 47 mothers 

with sickle cell disease. The phenotypes of mothers were: HbSS 
31, HbSC 14 and two HbS-Thalassemia. The fetal outcome of the 
pregnancies are shown in table 1. 

Term Premature 
Genotype Birth Birth 

SS 8 11 
SC 4 6 
S-Thal. l 1 

Table I 
Spontaneous 

Abortion 
9 
2 

Induced Death In 
Abortion Utero 

Only 13 pregnancies (25.5%) resulted in full term births. There 
were 18 premature births (58.1% of total live births). Total fe
tal wastage (abortions and death in utero) occurred in 17 instan
ces (33% of total pregnancies). The mean birth weight of the 13 
full term infants was 3336. Gm. with a range of 2758-4508 Gm. Ce
sarean section was performed in 11 mothers. The average hemoglo
bin levels in the patients was 9.4 grams (SD± 2.1) and the average 
hematocrit was 28% (SD± 5.8%). In 8 (17%) of the subjects, the 
diastolic blood pressure was greater than 140 mmHg. Urinary trace 
infections occurred in 34.1% of the mothers. Other maternal com
plications were edema 3 (6%), pelvic inflammatory disease 2 (4.5%), 
chest syndrome 2 (4.5%) and one case of jaundice (2.2%). There 
were seven episodes of crises, preeclampsia/eclampsia occurred in 
6 (85.7%) mothers and a variety of postpartum complications with 
3 cases (33%) of retained placental fragments. Eleven of the 
pregnant women received blood transfusions. This study demon
strated significant maternal morbidity and fetal mortality as 
complications of sickle cell disease. 
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A RAPID AND ACCURATE METHOD FOR DETERMINING SUSCEPTI
• 816 BILITY TO C!IICKENPOX. _0iad _?E_cj__P_hilip }'_,_ 

Brunell. The Dept of Pediatrics, Univ of Texas Health 
Science Center, s-an Antonio, Texas. 

A method which can be used to determine susceptibility to 
chickenpox rapidly, accurately and which can be performed routine
ly is sorely needed. This is particularly important in the 
management of children who are at high risk of complications 
should they develop chickenpox. Determination of varicella-zoster 
(V-Z) antibody by ELISA, using antigen coated plates that can be 
stored at 4°C for at least two months, has correctly predicted the 
outcome of exposed individuals following household exposure. There 
has been a 97% correlation (140/144) with the fluorescent antibody 
against membrane antigen - FAMA assay. Results have been reprodu
cible with different lots of antigen and conjugate. In testing 
children in our oncology program, 2 of 27 who were said to have 
had varicella were found to be susceptible; 10 of 30 with a nega
tive history were seropositive. Of the 10, three had recently re
ceived ZIG and 2 others blood transfusions. On retesting of sera 
obtained subsequently from these 5 children, all were found to be 
susceptible. Testing of children who are at a high risk of compli
cations of chickenpox for immunity by ELISA should replace reli
ance on past history. Testing should become a routine part of 
their care to provide guidance as to the risk of exposure to 
chickenpox and the need for passive immunization. The technique is 
also useful for rapid identification of susceptibles, should a 
patient develop chickenpox on an inpatient service. 

TRANSIENT AND CHRONIC ANEMIA AS A 81'7 MANIFESTATION OF SYSTEMIC CARNITINE DEFicIENCY. Susan 
B. Shurin, Douglas Kerr l Charles L. Hoppel. Case 

Western Reserve tleclical School, Rainbow Babies & Childrens Hospi
tal and V/ Medical Center, Departments of Pediatrics, Medicine & 
Pharmacology, Cleveland, OH. 

Carnitine, a1i essential cofactor for transport of long-chain 
fatty acids into mitochondria for oxidation, is normally synthe
sized in liver and kidney. Dietary carnitine is not sufficient 
to prevent lethal disease in patients with congenital defects in 
carnitine biosynthesis (carnitine deficiency). Twin girls pre
sented with Hgb 4 to 5 gm/dl and absent bone marrow erythroid 
precursors at 3-1/2 mos, while receiving a soy formula, which 
contains no carnitine. Erythroblastopenia resolved spontaneously 
when diets were liberalized. Both children developed fatty in
filtration of liver, heart and muscle and recurrent hypoglycemia 
with fasting. Systemic carnitine deficiency was documented in 
both, with deficient butyrobetaine hydroxylase activity in liver. 
One child died. The other is doing well on oral L-carnitine, but 
mild anemia (hgb 10 gm) and reticulocytosis (2-3%) persist. Red 
cells are normocytic without i antigen. Hgb F is 1-2%. Marrow 
erythroid precursors are not vacuolated. Five other patients with 
carnitine deficiency have been reported to be anemic. 

Supplementation with carnitine at levels which improved liver, 
muscle and cardiac function has not completely prevented anemia, 
suggesting that accumulated metabolites such as butyrobetaine may 
be toxic to marrow erythroid precursors. However, small amounts 
of dietary carnitine appeared to reverse the severe erythroid hy

with which these patients presented, whose me:.._·hdn-i.sii i:.; 

PATHOPHYSIOLCGY OF THE ANEMIA OF HAEMOPHILUS INFLUEN-818 ZAE MENINGITIS (HIM}. Richard H. Sills, Mary T. 
Caserta, Stephen A. Landaw. (Spon. by J.R. Humbert}. 

State Univ. of NY, Children's Hospital, Dept. of Peds, Buffalo 
NY; and Dept. of Med. VA Hospital, Syracuse NY. 

The pathophysiology of the anemia associated with HIM is poor
ly understood. We examined red cell deformability by measuring 
the filtration time (FT} of washed red blood cells through poly
carbonate filters. Nineteen children with HIM, 11 with aseptic 
meningitis and 30 normal subjects were studied. The hemoglobin 
levels of the HIM patients = 10.B !1.1 gm/dl} were signi
ficantly lower than the aseptic meningitis patients (12.7!1.6, 
p < 0.001) and the 30 normal children p < 0.001). The 
FTs of the HIM patients were prolonged (76.8!83.3 secs} compared 
to those with aseptic meningitis (24.4!5.B, p < 0.05) and the 
normals (24.1!5.3, p < 0.01). carboxyhemoglobin (HbCO%}, an ex
cellent index of red cell destruction, was measured to determine 
if the anemia was hemolytic in nature. The HbCO% levels in 
patients with HIM were 1.03!.63% with 64% of patients exhibiting 
elevated values (>.78%). There was a significant positive corre
lation between the HIM FTs and the CO (r=0.77, p < 0.01). There 
was also a positive correlation between the FTs and the absolute 
band and granulocyte counts. No patients had evidence of dissemi
nated intravascular coagulation. 

The elevated HbCO% in patients with HIM supports the hemolytic 
nature of the anemia associated with this disorder. The correla
tion of the HbCO% and the FT suggests that the diminished red 
cell deforrnabi'lity in HIM results in a decreased red cell 
survival and anemia. 

DERANGEMENT OF CYCLIC NUCLOOTIDE SYST™5 OF MJN0-819 NUCLEAR 00NE MARROW CELLS IN AClJI'E LYMPHOBLl\S'I'IC 
LEUKEMIA (ALL). Josef P. Skala, Paul C.J. Rogers & 

Ian A. Maclaren. University of British Colt.Ullbia, Department 
of Paediatrics, Vancouver, B.C., Canada V5Z 1L7. 

Concentrations of l:oth adenosine 3':5' rronophosphate (cJ\MP} 
and guanosine 3': 5' rronophosphate (cGMP) were determined during 
incubations of rrononuclear cells isolated fran marrows of ALL 
patients at diagnosis and at subsequent remission periods. In
cubations for 1-20 min. in the presence of l-rrethyl-3-isobutyl
xanthine resulted in equal increases of l:oth nucleotides whereas 
addition of sodiun nitroprusside resulted in large elevations of 
cGMP only. Both isoproterenol and epinephrine increased markedly 
concentrations of cAMP in cells (>70% lymphocytes) isolated fran 
patients undergoing remission of ALL. carbamylcholine addition 
resulted in slight increases of the cGMP concentration, whereas 
serotonin exhibited pronounced stimulatory effect upon guanylate 
cyclase activity. Cells isolated fran ALL patients at diagnosis 
( > 90% blasts) exhibited diminished responsiveness of l:oth cyclic 
nucleotides to hornonal stimuli, the catecholamine activation of 
adenylate cyclase being alrrost absent. The sensitivity rad re
appeared already by 2 weeks after the initiation cherrotherapy. 
Attanpts are made to correlate the characteristics of the cAMP 
and cGMP systems with the growth behavior of the cells in long
term cultures. The techniques may eventually be used to deter
mine the effectiveness of particular therapeutical interventions 
in intlivitl'.lal patients. 
(Supported by the British Colt.Ullbia Health care Fourdation and 
the Vancouver Fotmdation). 

A NEW PROGNOSTIC INDICATOR IN CH!LDllOOO • 820 LYMPHOMA (NHL): VITRO LYMPHOMA COLONY CULTURE. 
Stephen D. Smith, Steven E. Kisker, LaTina M. Bush, 

Robert C. Trueworthy, University of Kansas College of ltealth 
Sci<'nces and Hospital (KUMC), Department of Pediatrics, Kansas 
City, Kansas. 

The objective of this study was to evaluate the sensitivities 
of two methodologies for determining bone marrow (BM) 
in NHL. These methodologies were histologic examination of the 
BM aspirates and clot sections vs. growth of lymphoma colonies 
in vitro. 14 children with NHL without BM involvement were diag
nosed at KUMC between 6/76 and 6/81. Serial BM aspirates were 
processed for culture on soft agar and histologic review. 7 BM 
aspirates demonstrated lymphoma (histology +) and 6 grew lymphoma 
colonies (agar +). 35 BM aspirates were normal (histology -) and 
29 failed to grow lymphoma colonies (agar-). However, 6 hist
ology - BM aspirates were agar +. Both the Fisher's exact test 
and K statistic were significant (p < 0.002) indicating not only 
an association between histology and soft agar results, but also 
a close agreement. At this time, there is no statistical dif
ference between duration of survival and 1) clinical stage at 
presentation (I, II vs. III), and 2) BM involvement with lym
phoma (histology + vs. -) . However, the duration of survival of 
children who were agar+ was 6.8 months and agar - was 22.7 
months (p< 0.02). Children whose BM aspirate grew lymphoma col
onies on soft agar have all died. In this patient population,_!!:! 
vitro growth of lymphoma colonies was predictive of a very poor 
prognosis and their short survival was independent of both clin
ical stage an,.l histologic evidence of BM involvement with lymp!10ma. 

ADVERSE EFFECT OF INCREASED BLOOD VISCOSITY IN AN 821 I RON DEF! CI ENT ADOLESCENT WI TH CYANOTI C CONGENITAL 
HEART DISEASE (CCHD). Clark M. Smith II, Kenneth L. 

McClain, David P. Tukey, James H. Moller, William Krivit. Univ. 
of Minnesota Hea 1th Sciences Center, Pe di atri cs, Mp ls. MN 55455 

Iron deficiency (ID) may lead to cerebrovascular symptoms 
(CVS) in CCHD by lowering hemoglobin (Hb) and oxygen carrying 
capacity, by altering tissue iron proteins (neurotransmitter 
metabolism, mitochondrial respiration), or by increasinq red cell 
riqidity and blood viscosity (n}. The contribution of n to the 
CVS of an adolescent qirl with partially corrected transposition 
of the great vessels and ID was evaluated by measurinq oxygen 
delivery determinants before and after isovolemic exchange trans
fusion (ET) with iron sufficient blood. ID was due to menorrhea 
and was diagnosed by microcytosis (69fl}, low serum ferritin 

(16ng/ml), low serum iron/total iron bindinq capacity saturation 
(37/466;8%} and elevated erythrocyte porphyrin CVS 
were present daily for 2 weeks prior to the ET and included head
ache, vertigo, paresthesia, and transient loss of vision. A one 
blood volume ET with CPD blood in fresh frozen plasma jowered n 
from l7.4±0.9cp to l3.6±0.5cp at shear rate 11.25 sec , increa
sed mean cell volume from 69 to 8lfl, and stopped all CVS. Cr51 
red cell mass and blood volume, Hb, HCT, weiqht, pulse, blood 
pressure, and blood gases were not altered by the ET. CVS re
curred in two weeks as the Hb and n increased in response to iron 
therapy, but were less severe. The experience sugqests that the 
increased blood n of iron deficient blood may be important in 
the CVS of ID and CCHD. Blood n may not be adequately reflected 
by Hb or HCT, and should be measured in CCHD with CVS. 
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ABNORMALITIES OF GLUTATHIONE METABOLISM IN NEUTROPH!LS 82 FROM HUMAN NEONATES. Ronald G. Strauss and Esther L. 
Snyder. University of Iowa College of Medicine, 

Department of Pediatrics, Iowa City, Iowa. 
Neutrophils (N} with abnormal glutathione (GL) metabolism and 

decreased concentrations of GL exhibit dysfunctions that have 
been ascribed to oxidant damage. We measured GL reductase activ
ity, total GL (GSH + GSSG) concentrations and GL depletion during 
oxidant stress in N from neonates to determine if the previously 
reported deficiency of GL peroxidase and increased susceptibility 
of neonates' N to oxidant damage could be related to additional 
GL abnormalities. GL reductase activity/mg N protein was similar 
in N of 14 neonates and controls (3.11 ± 0.01 and 3.91 ± 0.43 
units, respectively). GL concentrations were significantly less 
(p < .04) in N from 32 neonates than controls (3.1 ± 0.3 and 3.5 
± 0.2 µg/5 x 106N, respectively). Moreover, a greater depletion 
of GL occurred in neonates' N during oxidant stress produced by 
exposing N to H2o, generated enzymatically by glucose oxidasc + 
glucose. Total GL (GSP. + r.ssG) fell from basal concentration an 
average of 84% in neonates' N and 57% in control N exposed to 0.3 
units glucose oxidase. Similar values for N exposed to 0.6 units 
glucose oxidase were 88% (14 neonates) and 75% (controls) 
In conclusion, neonates• N exhibit decreased GL peroxidase, nor
mal GL reductase, decreased basal concentrations of GL and exces
sive depletion of GL during oxidant stress. Abnormalities of GL 
in conjunction with the previously reported deficie.ncy of cata

in neonates' N may render these cells prone to oxidant dam-· 
age with consequent dysfunction. 

BINDING OF THE CHEMOTACTIC PEPTIDE, FMLP, TO NEUTR0-82:3 PHILS FROM HUMAN NEONATES. Ronald G. Strauss and 
Esther L. Snyder. University of Iowa College of 

Medicine, Department of Pediatrics, Iowa City, Iowa. 
Diminished chemotaxis has been consistently demonstrated in nE.u

trophils (N) obtained from human neonates. We measured the bind
ing of tritiated formyl-methionyl-leucyl-phenylalaniue (FMLP-H 3 i 
to N obtained from 10 human neonates and 10 adult controls to de
termine whether N assumed to exhibit decreased chemotaxis also 
have abnormal chemotactic factor binding. N were isolated from 
venous blood and were incubated at 22°C for 20 min with FMLP-H3 
(40 nM) either in the absence (total binding) or presence (nonspe
cific binding) of excess (l0-4 M) nonradioactive (cold) FMLP. N 
with bound FMLP were separated from free FMLP molecules by rapid 
centrifugation through silicone oil. N pellets were dissolved in 
scintillation fluid and radioactivity was measured. Neonates' N 
bound significantly less FMLP-H3 than did control N (total cpm 
bound per 2 x 106N were 7,444 ± 677 and 10,435 ± 763, respective
ly). Likewise, specific binding (total binding - nonspecific 
binding) was less (p < .02) by neonates' N (6,223 ± 614 cpm) than 
by control N (8,903 ± 722 cpm}. Each neonatal N specifically 
bound 150,582 ± 15,661 FMLP-H 3 molecules; control N bound 219,851 
± 25,298 (p < .02). Binding was saturable, presumably via a 
plasma membrane receptor, because excess cold FMLP decreased up
take of FMLP-H3 by 83 ± 1. 4% in neonate,..' and 85 ± 1. 3% in con
trol N. Since binding of chemotactic factors to membrane recep
tors is the initial event in chemotaxis, decreased binding may be 
one of the mechanisms responsible for decreased chemotaxis in 
neonates' N. 

METABOLIZE ARACHIDONIC ACID (AA) TO 824 PRODUCE BOTH CYCLOOXYGENASE AN!J LIPO>."YGENASE PRO
DUCTS. Marie J. Stuart, Jonathan L. Miller and 

Ronald W. Walenga. Depts. of Pediatrics Clinical Pathology, 
SUNY, Upstate Medical Center, Syracuse, New York 13210. 

Megakaryocytes (megs) were isolated from adult guinea pigs by 
the method of Levine et al (J. Cell. Biol., 69:159, 1976) with 
yields of 1.4 to 5 x 105 megs per animal (purity of 75-90%). The 
metabolism of l-14c-AA(53-55 or 255 Ci/mole) by these cells and 
by platelets isolated from the same animals was evaluated using 
an AA concentration of 5 µM/for 5'. Megs were demonstrated to 
convert AA to metabolites of both the lipoxygenase (12 HETE) and 
cycloxygenase pathway (HHT and TXB2). These products were iden
tified by their mobility in TLC analyses both as free fatty 
acids and methyl ester derivatives, as well as by their comigra
tion with authentic standards or the AA metabolites of human 
platelets. As in other cell systems lndomethacin (30 µM, 15' 
preincubation) was demonstrated to inhibit the formation of the 
cyclooxygenase metabolites, while enhancing the production of the 
lipoxygenase product llETE. Results (Mean .:t SEM) were as follows: 

Plts (n•5) 
Megs (n•8) 

11. 7+1.9 
5.6±1.l 

HHT 

47.6+9.2 
15.5:±:3.0 

HETE 

53.0+ll p cells 
17.7±1.4 p moles/lOJ cells 

The enzymes for the metabolism of AA that are present in plate
lets (cyclooxygenase, thromboxane synthetase, and lipoxygenase), 
are also active in their precursor cells the megakaryocytes. 

SERUM LDH VALUES IN CHILDHOOD ACUTE LEUKEMIAS AND NON-825 HODGKIN'S LYMPHOMA (NHL). Carlos R. Suarez (Spon. by 
Lewis E. Gibson). Memorial Sloan-Kettering Cancer 

Center, New York, NY, and Loyola Medical Center, Chicago. 
Serum lacti1' dehyd1oge-na::-:<" (LDM) activity in a brv.1cl 

spectrum of malignant diseases. This elevation has been used as 
a marker of tumor activity, also prognostic significance has been 
attributed to LOH levels in adults with NHL, particularly those 
with histiocytic type. LOH serum levels (Normal 98-230 U/L) were 
measured in 116 untreated children with NHL, 66 untreated cases 
with acute lymphoblastic leukemia (ALL) and 26 cases of acute non
lymphocytic leukemia (ANLL). LDH levels were not significantly 
different in ALL and ANLL (970 vs. 817 U/L, p=.329) but the 
difference between ALL and NHL was highly significant with p(.001 
(970 vs. 551 U/L). Among the ALL cases 95% had elevated LOH, for 
the group was 96% and 77% in NHL. Only 13% of NHL cases had 
marked elevations ()1000 U) whereas 32% and 23% of ALL and ANLL 
respectively did. LDH correlated directly witl1 WBC counts and was 
significantly higher (p=.007) in patients with high counts com
pared to those with low counts. Patients with diploid stemlines 
as determined by computerized flow cytometry had significantly 
higher LOH levels than those with aneuploidy (p=.001). LOH levels 
did not corrc>latc with or Frcn{"h-Americ.10-Rritish cla.ssifica
tion though there was a trend to higher levels in females (p=.08) 
and Ll morphology (p=.06). In NHL the histiocytic type had lower 
mean LOH than the lymphocytic poorly differentiated (416 vs. 573 
IU/L). In summary contrary to other reports LOH levels do not dis· 
tinguish between ALL and ANLL, LDH is significantly higher in ALL 
than in NHL, LOH in histiocytic NHL is not higher. 

826
COMPUTERIZEO FLOW CYTOMETRY CELL KINETIC DETERMINATION 
IN CHILDHOOD ACUTE LEUKEMIA, BONE MARROW ASPIRATES 
(ASP) ANO BIOPSIES (BX) COMPARISON, Carlos R. Suarez, 

Denis R. Miller and Michael Andreeff (Spon. by Lewis E. Gibson). 
Depts. of Pediatrics Memorial Sloan-Kettering Cancer Center, 
New York, and Loyola Medical Center, Chicago. 

We investigated the adequacy and reliability of Asp. for cell 
kinetic analysis in comparison to Bx. in 74 paired simultaneously 
taken samples from 40 pediatric patients and the cell cycle dis
tribution for patients with acute lymphocytic (ALL) and non lymph
ocytic (ANLL) leukemia. Nononuclear cells from Asp. and Bx. were 
separated by Ficoll-Hypaque gradient and stained with Acridine 
Orange (Andreeff et al Blood 55, 1980). DNA stemline, cell cycle 
distribution and RNA Index (RI) were determined. Paired samples 
were taken before therapy and during therapy. The Bx. shows sig
nificantly higher proportion of cells in the proliferation phases 
(S=l0%, S+G2+M=l4%) than the Asp. (S=6%, S+G2+M=85%) with p(.001. 
As expected the difference in proliferation became more pronounced 
during chemotherapy (p=.006 before therapy, p(.001 during therapy), 
The cell cycle distribution was essentially the same for cases of 
ALL (G0/1=90.4%, S=7%, S+G2+M=9.6%) and those with ANLL (G0/1=91%, 
S=G.1%, S+G2+M=9%}. We conclude that bone marrow biopsies more 
accurately reflect the proliferative status of the bone marrow; 
the difference is exaggerated in patients receiving chemotherapy 
due to dilutional effect of peripheral blood; adequate and repro
ducible cell kinetic studies should be based on biopsies and not 
aspirates; there is no significant difference in cell cycle dis
tribution or cell proliferation in ALL and ANLL. 

FURTHER CHARACTERIZATION OF PYRIMIDINE 5'-• 827 NUCLEOTIDASE DEFICIENT RED CELLS. Mark S. Swanson, 
Carol R. Angle, Sidney J. Stohs, Jimmy M. Salhany, Shao 

Wu. University of Nebraska Medical Center, Departments of Pediatrics 
and Biomedicinal Chemistry, Omaha, NE 68105 

Nonspherocytic hemolytic anemia associated with congenital red cell 
pyrimidine 5'-nucleotidase deficiency (PND) is characterized by 
abnormal elevation of red cell pyrimidine nucleotides and basophilic 
stippling. Studies have also demonstrated elevated erythrocyte GSH 
content, decreased PRPP synthetase activity and evidence of impaired 
glucose utilization associated with this disorder. However, at present 
the etiology of hemolysis in subjects with PND remains obscure. This 
study was performed on erythrocytes obtained from a young male 
confirmed as homozygous for deficiency of the enzyme via enzymatic 
and chromatographic techniques. Dilute suspensions of PND patient red 
cells were less filterable than normal cells using 3 micron pore-size 
filters. Anion exchange llPLC revealed an abnormally low ATP 
concentration accompanied by elevated CTP and UTP as well as other 
pyrimidine nucleotides in PND patient red cells. These cells were found 
to have a decrease in intracellular pH, as determined by 31P-NMR 
spectroscopy. Although the intracellular mag-nesium was increased, Mg
ATP, the biologically functional form of ATP, was calculated to be 
approximately one-half normal. Red cell calcium was normal. These 
studies have ·further characterized both physical and metabolic defects 
associated with this disorder. (Supported in part by USPHS Grant 
1R01ES01857). 
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STUDY OF FOLINIC ACID RESCUE IN VINCRISTINE OVERDOSE 8 IN MICE. William J. ThoMas, SaM W. Lew, William M. 
Barnett, A1 tcin- C lTgliEeY-. TawTil<-lla 11 oneY,Nava1 

Regi ona 1 MedTc-aT"Lente·r-:-s-a·n-llTeg-o·:ra·1 ffor-nTa·:--- - ---
Reports of accidental overdosage of vincristine (VCR) 

describe severe morbidity and mortality resulting from the neuro
toxic and hematotoxic effects of large doses of VCR. Several 
authors have recommended the use of folinic acid (FA) in the 
management of patients with VCR overdose. This was based on 
experimental evidence in which mice given FA were protected from 
the lethal effects of VCR. Since the biochemical basis of FA 
rescue in VCR overdosage is unclear, we elected to repeat the 
animal experiments. Groups of 20 c3b6F1, hybrid mice received 
either al a single intravenous LD50 dose of VCR alone or the 
same dose of VCR followed by b) 10 daily intraperitoneal (IP) 
injections of FA (140 mg/kg) or cl 10 daily IP injections of 
normal saline (NS). The observed pattern of neuromuscular 
toxicity, i.e. hind leg incoordination and weakness (days 4-10) 
was similar in all three groups. However, 14/20 mice in group 
(a) died compared to 5/20 and 3/20 mice in groups (b) and (c) 
respectively (p<.001). In each group death occurred between days 
6-11 and recovery of neuromuscular function in survivors was 
noted between days 12-16 following VCR. We conclude that an 
equal volume (0.3 cc) of daily IP NS is as effective as FA in 
preventing the lethal effects of VCR in mice. Survival may be 
related to improved hydration since survivors were noted to 
maintain a urine output during the observable period of toxicity 
(days 4-11), whereas mice who subsequently died did not. FA does 
not appear to be a specific antidote for VCR poisoning in mice. 

829 GROWTH PARAMETERS IN PATIENTS WITH MAJOR HEMOGLOBINO
PATHIES. 

In the children with sickle cell anemia have frequently 
'Jeen descdbed as having the "Sickle Cell Habitus". The majority 
of our patients do not have the body habitus so often described. 
Using height and weight as growth parameters, we compared the 
growth patterns of 178 patients with major hemoglobino
pathies (SS, SC S-Thal) for 5 years. 

No. of Patients 

SS - 133 
SC - 35 

S-Thal - 10 

No. of Observations 

Weight 
277 

65 
20 

Height 
259 
63 
20 

We observed that the majority of children with Hgb SS disease had 
a normal growth pattern up to age 10. Definite retardation was 
seen at about 10 years of age and the patients were generally 
below the 50 percentile for height and below the 5th percentile 
for weight from this age on. Patients with Hgb SC disease and 
':ickle thalassemia generally followed the normal growth pattern. 

UNIQUE SENSITIVITY OF HB TO OXIDATIVE INJURY 830 BY PllENAZOPYRIDINE: REVERSAL OF THE EFFECT BY ELEVA-
TING CARBOXYllEMOGLOBIN LEVELS IN VIVO AND IN VITRO. 

David M. Vi rshup, Wm. H. Zinkham, Ronald and liins lON S. 
Johns Hopkins Univ. Sch. of fled., Johns Hopkins Hosp., 

Dept. Peds., and Dept. Path., Greater flalto. Med. Ctr., Baltimore, 
Md., and Dept. Biochem., Colorado State Univ., Fort Collins, Colo. 

Severe Heinz body (HB) hemolytic anemia in association with 
therapeutic doses of phenazopyridine (PAP) in a subject with Hb 

ch (HbZ) and normal renal and hepatic functions led to a 
study of the susceptibility of HbZ red ce I ls (RBC) to oxidative 
injury by PAP. Incubation of whole blood from three asymptomatic 
HbZ subjects with PAP at a molar ratio of PAP/Hb of 1.3: I pro
duced a marked increase in methemoglobin (Mllb) and HB formation 
and moderately decreased levels of reduced glutathione (GSH) in 
RBC from two of the subjects who were non-smokers with in vivo 
carboxyhemoglobin (HbCO) values of 4-69;. RBC from the third HbZ 
stbject, a smoker with llbCO%'s of 15-lil, exhibited minimal for
mation of HB. a moderate increase in Mltb formation and a slight 
decrease in GSH levels. Rates of MHb formation were pro;>0rtional 
to the concentrations of PAP. Increasing levels of HbCO from 8.2 
to 14.3% by the in vitro addition of carbon monoxide (CO) caused 
a marked reduction in the rate of HB formation and a moderate de
crease in MHb formation. tlormal rates of MHb formation occurred 
at HbCO of 89.2 and 99.2%. Red eel Is containing HbZ are ex
tremely sensitive to oxidative injury by PAP, either in vivo or 
in vitro. The degree of oxidative injury diminishes 
level increases, a phenornenon that is enhanced by preferential 
binding of CO to the abnormal 6 stbuni t of HbZ. 

HEINZ BODY HEMOLYTIC ANEMIA IN NEWBORNS AND 831 TO IMPLICATE A PHENOLIC DISINFECTANT IN THE LABORATO-
RY. Steven A. Vitkun, Roqer P. Smith, E. Elizabeth 

French, William H. Edwards, and Nancy Watkins. (Spon. by Robert 
Klein). Dartmouth Med. School, Depts. of Pharmacology and Toxico
loqy, Patholoqy, and Maternal & Child Health, Hanover, N. H. 

Phenolic disinfectant deterqents have been implicated in epi
demics of neonatal hyperbilirubinemia. A hepatic mechanism in
volving inhibition of qlucuronyl transferuse activity has been 
proposed. Two premature female infants in our intensive care nur
sery simultaneously developed features characteristic of Heinz bo
dy hemolytic anemia (HBHA): decreased hemoglobin and hematocrit, 
red cell inclusion bodies (Heinz bodies), anisocytosis, fragmented 
cells, h_yperbilirubinemia and reticulocytosis. Laboratory inves
tiqation failed to reveal an etiology. Epidemiologic studies in
dicated a possible association between the reaction and the im
proper use of an inappropriately high concentration of a phenolic 
disinfectant* to clean thP inside of the two infants' incubators. 
The hemolytic anemia resolved spontaneously in both infants. Ex
tensive experimental effr.rts failed to produce Heinz bodies or 
HBHA. In vitro tests included incubation of the phenolic deter
qent with human adult blood and qestational age matched human cord 
blood. Animal experiments included administration of various con
centrations of the phenolic detergent by multiple (intra
venous, dermal, subcutaneous and inhalation). Studies were made 
in cats, mice, and both intact and splenectomized rats. While we 
failed to prove a hemolytic reaction to phenolics, it should be 
considered in future epidemics of neonatal hyperbilirubinemia. 
*Ves-Phene, Vestal Laboratories, St. Louis, Mo. 

2 
EXPRESSION OF RECEPTORS FOR EPSTEIN-BARR VIRUS (EBV) 83 ON LYMPHOID LEUKEMIC CELLS. Larry B. Vogler, Gilbert 
M. Lenoir, George Flandrin, Paul Gerber. (Spon. by 

Alexander R. Lawton) Laboratories of Immunochem. & Immunopath. & 
Cytology, H6pital St. Louis, Paris, France; International Agency 
for Res. on Cancer, Lyon, France; Div. of Virology, F.D.A., U.S.A. 

EBV has an unique affinity for human B lymphocytes. It is asso
ciated with infectious mononucleosis, African (endemic) Burkitt's 
lymphoma, nasopharyngeal carcinoma, and an x-linked lymphoprolif
erative (Duncan's) disease. To better understand the nature of 
EBV receptors on B cells, we examined receptor expression on lym
phoid leukemic cells representative of discrete stages of lympho
cyte differentiation, using an immunofluorescent method. Cells 
were incubated with EBV, then FITC-F(ab')

2 
fragments of human IgG 

anti-EBV membrane antigen. The proportions of each leukemic type 
with cells bearing EBV receptors were: 

T-ALL 0/4 B-CLL 5/5 
"null"-ALL 2/36 plasma cells (normal, 
pre-B and transitional mitogen-stimulated) 0/2 

pre-B/B-ALL 5/9 non-endemic Burkitt's 
non-endemic Burkitt' s ALL 0/4 cell lines 1/5 

We conclude that EBV receptors appear very early, at the pre-B 
stage, in B cell development and that they are lost at or shortly 
before terminal differentiation to plasma cells. Non-endemic 
Burkitt's cells lacked receptors for EBV, suggesting an origin of 
this malignancy from an unique set or developmental stage of B 
lymphocytes. 

833 
VALUE OF SER lAL CO A GU L" 1' IOH TE .. ':' I -.;r, I 1' Bl P'' H 
ASPHYXIATED INFANTS. Tom F. Jarrl, PhiliF A. 
Gordor. (Spon. by Ernest E. McCoy). U01iversit;' 

of Alberta, Department of Pediatrics, Edmonton, Albert& 
A study of coagulation status in birth-asphyxiated 

newborn infants was carried out !.O determine 
detailed serial testing would allou earlier detection 
of coagulation abnormalities. 16 infants with an Apgar 
score of 5 or less at one minute ancl less than 7 at 5 
minutes were studied. 14 infants liad estimated gesta
tior:al ages bet\1ecn 37 and 43 weel:s. Coa&ulation tests 
were performed on admission day 1, and on days 3 5. 
Blood was collected for PT, APTT, platelet count, 
fibrinogcn, P and P test 
factors V and Vll assay, F.D.?.'s an(l peripheral smear 
was examined for red fragmentation. Tl1e majority 
of hypoxic full-term infants did not s!1ow si&nificant 
coagulation and serial testiDg not 
reveal evolving abnormalities. One full-term 
did sl1ow features compatible with intravascular co
aguiatiun with prolongation of PT, ana APTT, ei.evateci 
F.D.?.'s and reduction of platelet count. Tlie si:u<ly 
suggests tl1e overall incidence of coaguiation abnor
malities in aspl1yxia is low. Ii: also suggests 
ti1at the use of PT, APTT, and platelet couI1L would 
provide adequate screening in birtl1-
asphyxiated newboras a.id it:.e,-:.tify those infants in 
whom further coagulation tcsti11g s:1ould be carried out. 
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TREATMENT OF ACUTE MYELOGENOUS LEUKEMIA (AML) IN 834 CHILDREN. Howard J. Weinstein, Felice S. Coral, Bruce 
M. Camitta, Richard D. Gelber, and Emil Frei III. 

(Spon. by Stephen E. Sallan). Harvard Medical School, Children's 
Hospital and Sidney Farber Cancer Institute, Boston. 

Although complete remission (CR) can be achieved in greater 
than 70% of children with AML, the median duration of remission 
rarely exceeds 12 to 18 months (mos). We previously reported a 
protocol which was designed to address the problem of relapse in 
AML (NEJM 1980:303; 473-8). Patients {pts) received 14 mos of 
treatment in remission which included early intensification with 
adriamycin (Adr) and high-dose continuous infusion cytosine 
arabinoside (ara-c), followed by sequential combinations of Adr/ 
azacytidine and prednisone/mercaptopurine/methotrexate/vincris
tine, and late intensification with ara-c. Central nervous sys
tem (CNS) prophylaxis was not included but surveillance lumbar 
punctures were performed. This report updates our results for the 
pediatric pts. Sixty-one previously untreated children with AML 
were entered on protocol from February 1976 to May 1980. Pts 
ranged in age from 3 mos to 17 years (median, 9.5 yrs). 45/61 
(741) achieved CR. There have been 18 relapses (9 marrow, 8 CNS, 
and 1 myeloblastoma). By Kaplan-Meier analysis, the probabilities 
of continuous CR +/- 95% confidence intervals are 55 +/- 163 at 
24 mos and 55 +/- 23% at 36 mos. Twenty-six pts have completed 
treatment and 22 remain in remission with a median follow-up off 
therapy of 12 mos. The monocytic subtype of AML was associated 
with a significantly shorter duration of CR. Our follow-up data 
continues to indicate that intensive sequential chemotherapy is 
effective in prolonging remission duration in children with AML. 

SEQUESTRATION CRISIS IN CHILDREN WITH SICKLE CELL 
DISEASE. Doris L. Wethers, Ranjeet Grover St. Lukes
Roosevelt Hospital, New York City, New York 

Seven patients with SS disease have been treated over the past 
5 years with one year of transfusion therapy in lieu of surgery 
after they had sustained their 2nd sequestration crisis. The ages 
of the children range from 8 1/2 mos. to 5 1/2 years. The diaq
nosis was made on the basis of sudden drop in Hg greater than 30% 
of baseline, rise in reticulocyte count, and massive splenomogalv. 
No child experienced a solitary seouestration crisis over this 
period. Packed R.B.C. were given with the objective of keepinq 
Hb>lO gms and %S between 30-35%, and were administered as partial 
exchange or simple transfusion at intervals of 4-6 weeks. Three 
children completed the year of treatment. A splenectomy was per
formed on one of these children after she developed a third se
questration crisis one month after completion of transfusion 
therapy. The other two children have had no recurrence in 2 1/2 
and 3 1/2 years post treatment. In our experience, recurrence of 
sequestration crisis is high, and consequently with conventional 
management would result in surgery for a significant number of 
young children. Treatment with transfusion therapy at the most 
will prevent surgery, and at the least will allow the young child 
to retain a functioning spleen for a longer period during his 
vulnerable years. 

WISKOTT-ALDRICH SYNDROME (WAS): AN INTRINSIC OR EX-83() TRINSIC PLATELET DISORDER? James G. White, David D. 
Mundschenk, Alexandra H. Filapovitch, University of 

Minnesota Hospitals, Department of Pediatrics, Minneapolis, Mn. 
Patients with WAS are thrombocytopenic (Tp). Their platelets 

(Pl) are half normal size and reported to be deficient in granules 
(G), dense bodies (DB) and mitochondria (M), poor in metabolic ATP 
and reduced in storage pool adenine nucleotides (AN). WAS Pl re
spond poorly to aggregating agents and have a shortened life span 
in patients and normal recipients. Splenectomy, however, has re
stored normal Pl count and volume in many WAS patients (N Eng J 
Med 302:892, 1980). We have evaluated megakaryocytes (Mk) and Pl 
from 5 children with WAS. One patient was studied 6 times fol
lowing splenectomy 3 years ago. His Pl count and volume became 
normal and have remained so, except during periods of infection. 
G, DB, M, levels of AN, capacity to form thromboxanes, 125I-label
led surface membrane glycoproteins, and responses to all aggreg
ating agents were identical to controls. Ultrastructural features 
of Pl from Tp WAS patients were also normal, despite reduced size. 
Electron microscopy of Mk from Tp WAS patients and the non-Tp 
child were identical to controls. Our findings suggest that WAS 
Pl are intrinsically normal. Prolonged maturation in the bone 
marrow causing excessive development of Mkdemarcation membranes 
may result in small Pl size and Tp. Due to delayed maturation, 
small Pl would be l to 2 days older than normal on delivery to 
the circulation, explaining the shortened half-life and relative 
metabolic incompetence. Abnormal thrombopoiesis caused by cells 
or factors concentrated in the spleen may be responsible, rather 
than intrinsic faults in progenitor cells. 

METHOTREXATE METABOLISM BY BONE MARROW CELLS 

837 
FROM CHILDREN WITH LEUKEMIA. V. Michael Whitehead, 
David S. Rosenblatt, Mary-Jane Vuchich and Denise 
Beaulieu, McGill University-Montreal Children's 
Hospital Research Institute, Montreal, Canada. 

Methotrexate (MTX, 4-NH2-lO-CH3 PteGlu) is metabolized to MTX 
polyglutamates by lymphoblasts(ALL) myeloblasts(AML) and bone 
marrow cells from children with leukemia (Dev.Pharmacol.Ther.l: 
40,1980). After 24h incubation in l.OµM (JH)MTX,levels of non
exchangeable MTX, 4-NH2-lO-CH3-PteGlu2 and 4-NH2-lO-CH3-PteGlun 
in remission marrow were 152±80, 57±22 and 99±46 (mean±S.D;n=l6); 
in ALL at diagnosis were 73±55, 37±20 and 271±282 (n=l3); in ALL 
at relapse were 143±102, 71±27 and 484±185 (n=6); and in AML were 
103±52, 127±123 and 344±165 (n=4) pmoles/109 cells respectively. 
Higher levels of total cell MTX and of 4-NH2-lO-CH3 PteGlun were 
present in ALL at relapse and in AML, where leukemic cells are 
more likely to be resistant to MTX, than in ALL at diagnosis. 
Decreased uptake of MTX and synthesis of increased levels of di
hydrofo late reductase are two mechanisms of resistance to t1TX. 
Our data do not support the former as the mechanism of presumed 
resistance to MTX in our patients. Co-incubation of leukemic 
with both MTX and folinic acid (d,L,-5-CHO-H4PteGlu) resulted in 
a marked decrease in accumulation and polyglutamylation of MTX. 
This finding is similar to that described in fibroblasts. (Mal. 
Pharmacol. 19:87,1981). Folinic acid also preserved DNA synthesis 
and cell growth in fibroblasts when co-incubated with MTX.These 
results provide evidence that folinic acid may "rescue" leukemic 
cells as well as host cells from MTX toxicity. 

838 
CORD SERUM ERYTHROPOIETIN VALUES AND DISAPPEARANCE 
RATES AFTER BIRTH IN POLYCYTHEMIC NEWBORNS. John A. 
Widness, Joseph A. Garcia, William Oh and 

Dept. of Pediatrics, Brown Univ., Providence, RI; 
Lawrence Berkeley Labs, Univ. of California (Berkeley}. 

Since erythropoietin (Ep) responds to fetal hypoxemia, fetal 
oxygenation prior to delivery was assessed indirectly in 22 ran
domly selected newborns with polycythemia (P) (venous Hct 
in the first 3 days. Cord Ep was determined by a sensitive, spe
cific double antibody RIA. A control group of 30 term infants 
from uncomplicated pregnancies had Ep cord values of 23.7±12.8 
mU/ml (M±SD). In contrast, 15 of the 22 P infants (68%) of com
parable gest. a e had elevated Ep levels (>2 SD). No differences 
P Groups: Normal Ep Elevated Ep were found between 

1

23.3 :12-42) 

1

1361 (5Il6,006)

1 
LGA . . . 5

1
), meconium stain-

SGA ing, C-section, or 
*mean (range) mU/ml 2 = 6.50 p <0.05 maternal smoking. P 
infants with elevated Ep were more likely to be SGA. Ep levels 
from 5 newborns in the elevated Ep group were studied with se
quential venous plasma Ep levels in the first 24 hrs of life. 
None had respiratory distress requiring 02 therapy. First order 
log disappearance curves were parallel with a mean half-life of 
2.7 hrs (range: 2.3-3.0). It is speculated that an elevated cord 
Ep level indicates fetal hypoxemia at birth and is a frequent 
antecedent factor in neonatal P. The postnatal fall in Ep re
flects norrnoxemia after birth. A serial fall in Ep after birth 
may be useful in differentiating ante- from postnatal hypoxemia. 

POLYMORPHONUCLEAR LEUKOCYTE (PMN) CYTOSKELETAL ABNOR
MALITIES IN SHWACHMAN SYNDROME (SS). David A. 
Williams, Robert J. Rothbaum, Cynthia C. Daugherty, 

James L. Lessard and Richard E. Harris, (Spon. by William K. 
Schubert). Children's Hospital Medical Center, Cincinnati, Ohio. 

To assess PMN structure and function in SS, we studied PMN 
movement, degranulation, concanavalin A (Con A) surface distribu
tion and microtubule numbers in 3 SS patients. Directed movement 
under agarose was defective in all 3 compared to controls(mean:95 
units vs 153; range: 45-120 vs 70-300). Random movement was near 
normal in all 3 (mean: 50 vs 58; range:20-80 vs 20-140). The% of 
total B-glucuronidase degranulated during exposure to zymosan was 
normal (73.5 ± 12.4% vs 79.0 ± 15%, mean ±SD). Distribution of 
fluorescein-conjugated Con A was distinctly abnormal showing a 
unique patched distribution in 27.5 • 7.4% Shwachman PMN vs 3.4 ± 
1.6% in controls. Patching was also associated with a significant 
increase in fluorescence photometric intensity (p<.01): 

Con A 
I Diffuse/Patched 94.5±57.0/534.2±353.6 
II Diffuse/Patched 107.6+53.9/326.5±75.3 
III Diffuse/Patched 509.3±178/2870.1±1204 

n 
32/32 
13/13 
27/27 

Colchicine had no effect on the % of patched cells nor on fluores
cence intensity. EM centriole-associatcd microtubule (MT) counts 
were normal (5.3/14um2-patients vs 5.7 controls). The MT counts 
in SS PMN did not increase with Con A stimulation. A distinct 
population of PMN in SS have abnormal distribution of Con A and 
increased fluorescence intensity. In conjunction with diminished 
PMN movement these findings suggest a PMN cytoskeletal defect may 
contribute to infectious complications in SS. 
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NF.UROMETRIC FINDINGS AND LEARNING DISORD.ERS 840 IN CHILDREN TREATED FOR ACUTE LYMPHOCYTIC 
LEUKEMIA (ALL) R.S.WI'1MER, W.B.HILL, L.S. 

PRICHEP, H.W.BAIRD (ST. CHRISTOPHER'S HOSPITAL FOR 
CHILDREN, TEMPLE UNIVERSITY SCHOOL OF '1EDICINE, PSYCH
OLOGY OF READING DEPT., TEMPLE UNIVERSITY,BRAIN 
RESEARCH LABORATORY,NEW YORK UNIVERSITY SCHOOL OF 
MEDICINE. Children treated for ALL who survive have 
been found to have significant learning disorders. 
Nine of 10 children chosen at random from those 
treated at St. Christopher's Hospital for Children 
were found to be functioning two grades below their 
expected levels by performance tests. Only one had 
been recognized previously in school. Neurometric 
testing, using EEG and evoked potential data, showed 
severity scores to be 1 to 3 standard <leviations from 
normal. Of special interest is the lack of resnonse 
in the narietal areas 50-90 milliseconds after light 
stimuli, a finding which would correlate well with 
perceptual. motor impairment. In contrast, responses to 
auditory stimuli in the same areas were not affected. 
Whether or not these findings can be attributed to 
ALL therapy which includes cranial irradiation and 
intrathecal methotrexate is not clear. 
The averages of the tests results are as follows: 
Follow-up, 99 months; Expected grade, 7.6; Word 
Preception grade, 6.0; Math reading comp.,5.2; 
Attention, 4.6; Concentration 4.3; Index of EEG 
reported in Std. deviation, 1.80. 

8ECREASED ASSOCIATION OF PROTEIN 4.1 WITH HEREDITARY 841. SPHEROCYTOSIS (HS) SPECTRIN IN SOME FAMILIES WITH HS. 
LC Wolfe, KM John. J Falcone. and SE Lux. Children's 

Hospital Medical Center and Harvard Medical School, Boston, MA. 
The shape and stability of the red cell (RBC) membrane is 

largely determined by a "membrane skeleton" composed of spectrin, 
actin and protein 4.1. To test whether defects in this structure 
might be responsible for HS we tested all of the known membrane 
skeletal protein interactions with particular attention on the 
previously unexplored spectrin-actin-4.1 association. HS 125!
spectrin dimer (S 0 ) bound actin (A) normally in the absence of 
4.1, but in 2/7 families the enhancement in S0 to A binding nor
mally produced by 4.1 was muted, suggesting a defect in the S0 to 
4.1 association. We examined this interaction directly in one HS 
kindred by precipitating the complex of HS S0 and 125J-labeled 
normal 4.1 with antispectrin antibody and protein A. At satura
tion, S from 4/4 HS patients bound 39% less 4.1 than normal. 
This was not related to splenectomy or RBC age and was 
equally expressed in HS spectrin from fetal and adult RBCs. 
Scatchard analysis indicated a deficit of 4.1 binding sites on 
HS S0 , but normal affinity. When chromatographed or. n column of 
immobilized normal 4.1 all normal S0 was detained but 41% of So 
was not. This material did not interact with 4.1. In contrast, 
after elution the retained HS S0 (59%) bound 4.1 normally. All 
other testable HS S0 functions were normal. We conclude that HS 
is a genetically heterogeneous disorder. In some kindreds two 
populations of SQ are present, one of which is unable to bind 4.1 
and binds to act1n poorly. It is likely that this is the product 
of the dominant gene responsible for the HS phenotype. 

A CONTROLLED STUDY OF HYPNOSIS FOR PAIN AND ANXIETY 84'.Z DURING BONE MARROW ASPIRATIONS AND LUMBAR PUNCTURES IN 
CHILDREN WITH CANCER. Lonnie Zeltzer and Samuel 

LeBaron. (span. by Charles Grose). The Univ. of Tex. Health Sci. 
Ctr., Dept. of Pediatrics, San Antonio, Texas. 

Hypnosis (H) was compared to nonhypnotic behavioral techniques 
(NH) for efficacy in reduction of pain and anxiety during bone 
marrow aspirations (BMA's) and lumbar punctures (LP's) in children 
with cancer. Fifty-two patients (pts.), 7-17 years, rated their 
pain and anxiety during BMA's and LP's. Twelve pts. (23%) report
ed minimal distress. The remaining pts. were prospectively ran
domized to an Hor NH group and they and observers rated their 
pain and anxiety during 1-3 baseline and 1-3 intervention proce
dures. The inter-rater reliability (Pearson r) between pts. and 
observers during 202 procedures was 0.51 for pain and 0.58 for 
anxie:ty, and between 2 independent observers during 22 procedures 
was 0.90 for pain and 0.91 for anxiety (all p<.001 ). Baseline 
ratings of pain and anxiety did not differ between the H and NH 
groups, but baseline BMA's were rated higher LP's for pain 
(p<.001) and anxiety (pc.01 ). Both types of behavioral interven
tion resulted in pain reduction for the 21 pts. who received in
tervention for BMA's (p<.03). However, the H group demonstrated 
greater pain reduction than did the NH group (pc.0001 ). Anxiety 
reduction during BMA's followed a similar pattern. For 17 pts. 
who received intervention during LP's, Hand NH were equally 
effective in reducing pain (pc.01) and anxiety (p•.02). We con
clude that H may be more effective than NH for reducing pain and 
anxiety during very stressful and painful procedures, but both H 
and NH may be equally effective during less difficult procedures. 

IMMUNOLOGY 

ABNORMAL MOBILITY OF NEONATAL (N) PMNs: RELATIONSHIP • 843 TO IMPAIRED ORIENTATION & POLYMERIZATION OF MICROTU
BULES (MT). D.C. Anderson, B.R. Brinkley, G. Perry, 

C.W. Smith, Dept Peds & Cell Biol, Baylor Coll Med, Houston, 
77030, i:liept Anatomy, Michigan State Univ, E. Lansing, MI 48824. 

The basis for the impaired chemotaxis of N PMNs was studied 
by evaluating their capacity to orient in chemotactic gradients. 
Assessments of 27 healthy N PMN suspensions demonstrated that 
both the proportion of responding cells & their accuracy of 
orientation were diminished compared to adult (A) PMNs. Only 
13+7% (fMLP) & 14+6% (C5a) of N PMNs were observed to orient 
compared to adult-PMN values of 37+6% & 33+15%, respectively 
(p<.001). Of responding N cells, 73+11% (fMLP) 74+8% (C5a) 
oriented accurately as compared to 92+4% & 88+7% (p<.001), 
respectively, for A PMNs. Preincubation of N-PMNs with anti
oxidants (Vit E or dihydroxybenzoic acid) enhanced orientation 
into fMLP (p<.01). To evaluate a possible cytoskeletal 
basis for these abnormalities, imrnunofluorescent techniques 
employing sheep antitubulin & anticentriole sera were developed. 
Results were evaluated in "double-blind 11 experiments by two 
observers. Oriented into gradients of fMLP, N PMNs demonstrated 
26+6 MTs/cell compared to 33+7 for A PMNs. The average MT length 
was also diminished in N (8.lµm) as compared to A (10.5µm) PMNs. 
As shown by flow microfluorimetry, the mean intensity/cell of 
antitubulin fluorescence of N PMNs (242+50) was significantly 
(p<.001) diminished compared to A PMNs (440±85). Diminished che .. 
motaxis & orientation of N PMNs into CF gradients may be 
functionally determined by diminished polymerization of and/or 
peroxidation of cytoplasmic MTs in response to CF stimuli. 

844 
IMPAIRED C5a GENERATiml IN NEONATA.L SERA BY TYPE I I I 

• GROUP B STREPTOCOCCUS (GBS). Donald C. Anderson, Bon
nie J. Hughes, Morven S. Edwards, Gregory J. Buffone, 

& Carol J. Baker. Baylor Coll Med, Oepts Peds & Path, Houston. 
The role of neutrophil (PMN) mobilization in the pathogenesis 

of III GBS neonatal infection was evaluated with a chemotaxigene
sis (CTG) assay employing adult or neonatal sera, III GBS 
adult PMNs. Generation of C5a by 13 adult sera with moderate-high 
(3-40 µg/ml) or low µg/ml) levels of specific antibody (Ab) 
was confirmed by PMN aggregometry, neutralization of CTG by anti
cs, & CS depletion. CTG was significantly greater in high vs low 
specific Ab-containing sera (p•.001); stepwise increases in CTG 
occurred when specific lgG was added to hypo y sera. 
ficity of CTG was shown by a failure of II! GBS to generate 
C5a in sera with high levels of Ia GBS Ab. Mean CTG in 3 high & 
16 low Ab-containing sera from healthy term neonates were 24% & 
62% of high (p•.001) & low (pc.01) Ab adult sera, respectively. 
For all low Ab neonatal sera, CTG was dimi.1ished compared to all 
adult sera (p<.01). Addition of both complement (C) i specific 
lgG to neonatal sera was required to restore CTG to high Ab adult 
values. The relative rank order of CTG, opsonic & aggregating ac
tivities were similar among each test group. Three high Ab & 4 
low Ab maternal-cord serum pairs were studied with adult & neona
tal PMNs. CTG with neonatal PMNs was 0 half of that observed 
adult PMNs for all serum pairs, & CTG by neonatal sera-neonatal 
PMN mixtures was only 20% (high Ab) & 9% Ab) of values for 
paired maternal sera when adult PMNs were used (pc .OfJl). These 
findings indicate that CTG in neonatal sera by III GBS is 
& that low levels of specific Ab. immature C function, I'. motile 
properties of neonatal PMNs contribute to impaired host defense. 

845 
EFFECTS OF PROSTAGLANOIN E1 (PGE 1) ON PMN LEllK'lCYTE 
FUNCTION IN INFANTS WITH CYANOTIC CONGENITAL HEART 
DISEASE (CHO). D.C. Anderson, M.R. Nihill, Z. Fried-

man. Dept. of Pediatrics, Baylor Coll of Med, Houston, TX, 
Previous in vitro studies have demonstrated inhibitory effects 

of PGE 1 on selected PMN functions, & some clinical observations 
suggest that CHD infants may be at increased risk for the develor>
ment of systemic infections as a result of PGE 1 treatment. There
fore, assessments of the pharmacokinetics of PGE 1 & determinations 
of PMN chemotaxis (CTX), phagocytosis & bactericidal 
activity were performed in 24 infants prior to, during &/or fol
lowing PGE 1 infusions. Following a PGE 1 regimen of 0.1 i•g/min 
for ol.5 hrs, mean± S.D. plasma concentrations of PGE 1 = 530±2fJ1 
pg/ml, values > that which modulate functions in vitro. No 
accumulation of PGE 1 concentrations in plasma were'""demonstrated 
following 24 hrs of administration. Random PMN mobility & CTX 
(C5a/bacterial chemotactic factor) values for infants on PGE 1 
were 7g+g & 88+16/95+20% values observed prior to PGE 1 treatment 
(p>.05)-:- During PGE-;- infusions, mean baseline PllN adherence val
ues were 89+16% of pretreatment controls (p>.05). Phagocytosis
chemiluminescence values were g4+18% of pre- or post-treatment 
values (p>.05). Intracellular bactericidal activity aureus) 
of PMrls obtained during PGE 1 infusions was comparable to pretreat
ment bactericidal activity. tlo inhibitory effects of PGE 1 con
taining plasma obtained from the same infants were observed when 
reacted with healthy adult PMNs. No significant correlations be
tween PGE 1 concentrations & any pr1t1 function tested were observed. 
These findings fail to demonstrate inhibitory effects of PGE 1 on 
PMN functions when administered therapeutically to CHO infants. 
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NATURAL KILLER CELL ABNORMALITIES RELATED TO 
PREGNANCY. J.E.Baley and B.Schacter. (Spon. by A.A. 
Fanaroff) CWRU, RB&C Hosp., D.Peds.& Path., Clevc.,OH 

Natural killer(NK) activity, implicated in tumor surveillance 
and the response to so1·1e viral infections, may be important in 
the regulation of the immune response. Resistance of spontaneous 
NK activity to 3000 rads y irradiation is under x-linked control 
in adults. Since pregnant women and newborns have many immuno
logical abnormalities, we have examined NK activity and radiore
sistance in infants and mothers immediately after birth. NK ac
tivity assayed with 5lchromium release from the target cell K562 
was lower in 15 mothers (22.4±14.6%) than adult controls (30.0± 
7.8%, p<.01). 24 neonates (26-42 wks gestation) had NK activity 
(11.5±7.8%) significantly lower than both controls and their 
mothers (p<.01). No relationship was noted with gestational age, 
birth weight percentile, sex of the infant or gravidity of the 
mother. Using the single cell assay, lymphocytes from 12 new
borns were found to form slightly fewer conjugates (9.88±1.33%) 
with the K562 than the controls did (11.98±1.8%, p<.01), while 
conjugates formed by the mothers (11.9:t2. 35%) were not signifi
cantly different. Lymphocytes from 7 newborns caused significant
ly less killing of K562 in conjugates (12.9±7.3%) than their 
mothers (24.3±5.4%, p<.01) or controls (26.2±4.4%, p<.01). 

The radioresistance of NK activity in the newborns and 
mothers did not conform to the previously described pattern of 
x-linked inheritance, consistent with the hypothesis that NK ac
tivity in the mothers and infants is a property of a cell differ
ent from the conventional NK cell, one less efficient at killing 
and more resistant to radiation. 

lgG AND lgM PNEUMOCOCCAL POLYSACCHARIDE ANTIBODY RE• 8-47 SPONSES IN INFANTS. Douglas J. Barrett, Elia M. 
Ayoub, and Arthur J. Ammann, Departments of Pediat

rics, University of Florida, College of Medicine, Gainesville and 
University of California, San Francisco. 

Studies were performed to determine if the age-dependent vari
ation in antibody (Ab) level following immunization with pneumo
coccal polysaccharide (PnPs) antigens also varied with the sero
type of PnPs and immunoglobul in class of Ab. lgG and lgM Ab to 
PnPs types 3,6,18,19, and 23 were measured by enzyme-linked im
munosorbent assay before and after PnPs immunization in 31 normal 
children aged 2-18 months and 13 normal adults. Prior to immuni
zation, lgG Ab but no lgM Ab was found to all five serotypes in 
2-6 month olds. Post-immunization lgG titers were significantly 
depressed for type 23 only. In contrast, post-immunization lgM 
Ab levels at this age were similar to the adult levels for all 
but type 3. By 12-18 months of age, pre-immunization lgG levels 
had fallen for al I but type 3; again, lgM Ab was rarely detected 
prior to inmunization. While lgG Ab levels following immuniza
tion were lower than adults for types 3,6,18 and 23, the rise in 
Ab titer for these serotypes was not significantly different than 
adults. 

Certain serotypes gave consistently better responses than 
others. lgG and lgM responses to type 3 could be found as early 
as 2 months of age, while types 6 and 18 were poorly immunogenic 
for either lgG or lgM Ab even at 18 months of age. Types 19 and 
23 stimulated greater fold-increases in lgM Ab than lgG Ab. 
These results emphasize the complex ontogeny of the antibody re
sponse to PnPs antigens. Responses are age-dependent and sero
type-dependent, for both the level and class of Ab 

THE EFFECT OF MULTILAMELLAR LIPOSOMES ON 
POLYMORPHONUCLEAR LEUKOCYTE (PMNL) FUNCTION. T.G. 
Cleary, R.L. Juliano, L.K. Pickering. Univ. of Texas 

Medical School, Program in Infectious Diseases and Clinical 
Microbiology, Oepts. of Pharmacology and Pediatrics, Houston, 
Texas. 

Previous work with colostral lipid and lntralipid has suggest
ed that lipid particles depress neutrophil function by exhaust
ing metabolic substrates and decreasing availability of Fe re
ceptors. In the current study, we examined the effect of mu 1 ti -
lamellar vesicle (MLV) liposomes made of phosphatidyl choline, 
cholesterol, and phosphatidyl serine (10:5:1 ratio) on PMNL 
function. Small MLVs (<:lu in diameter) and large MLVs up to lOu 
in diameter (concentrations range from 0 to 35 mg/ml) were ex
posed to PMNL for Z hours prior to and immediately before assay. 
Zymosan stimulated hexose monophosphate shunt activity in 
CPM/l06PMNL (115Z + 51 control versus g89 + 50 for small MLVs 
and 1058 + 103 for large MLVs) was not significantly depressed 
in cells exposed to MLV when compared to unexposed cells. Fe re
ceptors 88 + 1% for control versus 86 + Z% for small MLVs and 84 
+ 4% for large MLVs were likewise not significantly decreased. 
Uptake, internalization, and killing of 3H thymidine labeled S 
aureus 50ZA was unaffected by low concentrations of sma 11 or 
large MLVs. Low concentrations of liposomes do not induce 
defects in neutrophil function of the type seen when PMNL are 
exposed to colostral lipid or Intralipid. 
Supported by NIH grant HD13021. 

REQUIREMENT FOR LYMPHOCYTES IN C2 PRODUCTION BY CUL
TURED HUMAN MONOCYTES. Larry Consenstein, Thomas R. 
Welch and Roger E. Spitzer. SUNY, Upstate Medical 

Center, Department of Pediatrics, Syracuse. 
Several investigators have demonstrated that long-term cultures 

of human mononuclear cells produce functionally active C2. Human 
mononuclear cells were isolated by ficoll-hypaque sedimentation 
and cultured in RPM! or Ml99 supplemented with 15% heated fetal 
calf serum. C2 was measured at intervals by standard hemolytic 
assay. Cultures could be maintained for over 5-8 weeks with good 
viability of cells and C2 production. If the mononuclear cells 
were washed vigorously after two hours of initial incubation, the 
remaining adherent cells (all monocytes by nonspecific esterase 
staining) produced minimal CZ despite long-term cultures. If the 
vigorous washing was omitted, however, C2 was detected within the 
first two weeks and reached maximum levels at 4-5 weeks (2-10 x 
108 effective molecules/culture). In a second series of experi
ments, non-adherent cells (lymphocytes by nonspecific esterase 
staining) were added to cultures of monocytes which had been 
thoroughly washed. Returning lymphocytes to the cultured mono
cytes restored their ability to synthesize CZ. The time of 
appearance of C2 and its maximum level was related to the number 
of lymphocytes added to the cultures. Cultured lymphocytes alone, 
however, did not produce C2. These data suggest a requirement 
for lymphocytes in order for cultured monocytes to synthesize C2. 
Whether this requirement is for a soluble lymphocyte-produced 
factor or for actual contact between the cells is not clear from 
these studies. Nevertheless, the lymphocyte appears to be a 
potent modulator of C2 synthesis. 

850 
EXCESS SUPPRESSOR FUNCTION ASSOCIATED WITH EXCESS 
SUPPRESSOR (OKT8+) LYMPHOCYTE POPULATIONS IN AN 
INBRED PEDIGREE WITH OMENN'S SYNDROME, A VARIANT OF 

SCID. J.B. Cooper, J. Eng, R.A. Karol, D.K. Dennison, M.A. 
Sawyer, E.C. Lawrence, D.M. Marcus, and W.T. Shearer, Baylor 
College of Medicine, Depts. of Pediatrics and Medicine, Houston. 

We report 2 new cases of Onenn's a variant of SCID, 
with characteristic rash, eoslnophilla and histlocytic prolifera

At age 4 rronths patient 1 had 4,216 lyrrchocytes (lcytes)/ 
nm of blood with 79% E-rosette+(T lcytes) and 3% surface lg+(B 
lcytes). Sen.111 lgG was low (49 mg/di) while lgE was increased 
(500 lU/ml ). Lcyte responses to mitugens were 1""1, but MLC 
reactivity was normal. Monoclonal antibody studies using an 
Ortho Cytofluorograf revealed a helper/suppressor (OKT4+/0KT8+) 
Icyte ratio of 0.64 (nl. 1.8-3.0) and was due to an absolute 
increase In OKT8+ lcytes. Patient 2, at 1, 3 and 4 rronths of age 
had OKT4+/0KT8+ of 6.5, 2.5 and 2.3, and the fluorescence inten
sity of the OKT8+ population became identical to patient 1 at 4 
rronths. la+ cells fell from 50% at 1 rronth to 5% at 4 rronths. 
There were 17.6% OKT6+ lcytes present at 4 rronths, indicating 
circulating stage II thyrrocytes. In 90 healthy merrbers of this 
highly Inbred f'"11ily, 22 had OKT4+/0KT8+ < 1.6. Suppressor lcyte 
function assessed by reverse herrolytlc plaque assay revealed 70 
to 80% functional suppression of normal lcytes by patient 2 but 
no suppression by a relative with OKT4+/0KT8+ of 1.1. Thus, 
Onenn's syndrome is associated with disturbed T lcyte subpopula
tions as tested with phenotypic markers and a functional suppres
sor assay; rroreover, phenotypic expression of the lcyte defect 
was found in an extraordinary nurber of f'"11ily merrbers. 

851 
DEFICIENT LYMPHOCYTE-MEDIATED COMPLEMENT SYNTHESIS IN 
THE NEWBORN. Larry Consenstein, Thomas R. Welch, 
Roger E. Spitzer and Ann E. Stitzel. SUNY, Upstate 

Medical Center, Department of Pediatrics, Syracuse. 
It has been shown that stimulated T lymphocytes enhance mono

cyte (Mn) production of CZ in adults; in the newborn,however, the 
T cell population appears to be balanced towards suppression of 
lymphocyte (Ly) function. Since the neonate is characteristically 
hypocomplementemic, the role of Ly in Mn C2 production in the new
born was, therefore, investigated. Mn were harvested from adult 
(Ad) or umbilical cord (Co) blood by ficoll-hypaque sedimentation 
followed by adherence onto plastic dishes. Ad and CoMnwere cul
tured with or without the addition of 106 Ad or Co Ly. CZ was 
measured hemolytically in supernates at regular intervals. Six 
experiments with 4 Co and 5 Ad bloods were done. Results of 
representative experiments reveal: Ad Mn produce minimal CZ with
out added Ly (peak=0.9 x 108 effective molecules/ml culture). 
With Ad Ly, 4x more C2 was produced, but with Co Ly only l.Sx 
more CZ was generated. Co Mn, like Ad Mn, produce minimal C2 
without added Ly (peak=0.3 x 108 EM/ml). When mixed with Ad Ly, 
26x more C2 was produced; with Co Ly, however, only 7x more C2 
was produced. Ly mixed with Mn cultures also allowed for earlier 
production of CZ. Ad Mn alone first produce measurable C2ond11. 
CZ production began 4 d earlier with Ad Ly, but only l d earlier 
with Co Ly. Co Mn alone first made C2 on d 17. With Ad Ly, C2 
was produced 8 d earlier, but only 3 d earlier with Co Ly. These 
data indicate that the lymphocyte is essential for efficient pro
duction of C2 in man. The newborn lymphocyte is deficient in this 
function, perhaps resulting in the hypocomplementemia seen inthe 
newborn. 
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OXIDATIVE METABOLISM OF BREAST MILK MACRO• 852 PHAGES. Nancy P. Cummings, Marianne R. Neifert, 
Richard B. Johnston, Jr. National Jewish Hospital and 

Research Center and University of Colorado School of Medicine, Denver. 
Little is known about the physiology of human tissue macrophages (M$) 

or the process of M $activation in the human. We have shown previously 
that mouse MP can be primed by exposure in vitro to the bacterial 
products lipopolysaccharide (LPS) and muramyl dipeptide (MDP), or by 
injection of MDP, so that they produce more of the bactericidal agent 
superoxide anion co:z> when stimulated by phagocytosis or contact ::vith 
phorbol myristate acetate (PMA). We have studied release of o2 by 
breast M $ obtained from 30 normal mothers and have examined the 
capacity of these cells to undergo priming for greater 0- release, a 
characteristic of activated M$ in animals. Mi were isolated2i,y dextran, 
Ficoll-Hypaque, and adherence and were > 99% phagocytic. In 16 paired 
samples, PMA-stimulated 02_ release was similar with M$ from colostrum 
(0-3 days) or transitional milk (5-8 days) (585:!: 48 and 484± 45 nmol/mg 
protein, respectively, x±SEM). Release of o- by milk M$ was almost 
identical to that by the mothers' blood monocyfes. Incubation of milk Ml> 
overnight with LPS, 10 ng/ml, "activated" the M$ for greater PMA
stimulated 0- release (837±38 nmol/mg, vs. 382±27 for controls, n=6). 
Incubation wifh MOP, I-JOO ug/ml, did not activate; but incubation with 
the 6-0-steroyl derivative of MOP activated the M$ for greater 0-
release (672± 109, vs. 362 ±74 for controls, n=3). We conclude that breast 

released into both colostru:n and milk undergo a vigorous oxidative 
metabolic response that is equivalent to that of blood monocytes. Our 
data also suggest that human M$ have the capacity to be activated 
rapidly by exposure to certain bacterial products; this activation could 
enhance their capacity to resist infection. 

TREATMENT OF VASCULITIS WITH PROSTAGLANDIN E1. Karen 85:J D. Dunn, Michael J. Welch, E.R. Stiehm, UCLA Medical 
Center, Dept. of Pediatrics, Los Angeles, CA. 

We report the apparently successful reversal of vasculitis and 
penile necrosis with intravenous prostaglandin (PG) E1 in an 8 
year old Black male with a repaired tetralogy of Fallot, heredit
ary spherocytosis and a 2 year history of recurrent necrotizing 
vasculitis. Previous episodes of vasculitis were localized to 
the extremities and resulted in loss of several digits. Laborat
ory investigation revealed only elevated of circulating 
immune complexes (CIC) with each episode. Treatment, including 
aspirin, dipyridamole, dextran, intra-arterial reserpine, nitro
prusside, high-dose steroids and plasmaphoresis did not prevent 
progression of vasculitis and tissue loss. The last episode be
gan with pain and swelling in the penis rapidly progressing to 
purpuric discoloration of the entire penis and base of the scrot
um. Within 12 hours of the onset of symptoms, a 72 hour infusion 
of PGE1 was begun. The dose was increased slowly over 5 hours to 
a final concentration of 0.021 ug/kg/min and maintained·at that 
level for the remainder of the trial. The patient also received 
steroids. Over the next 4 days, the swelling and discoloration 
entirely resolved. CIC were found to be elevated (730 ug/ml) at 
the onset but were only minimally elevated (350 ug/ml) 5 days lat
er. Skin flushing was noted 1 hour after the infusion was begun 
along with enhanced palpation of the popliteal, dorsalis pedis 
and posterior tibial arteries bilaterally. No other side effects 
were noted. We conclude that this therapeutic success was due in 
part to the vasodilating and antiplatelet effect of PGE 1 in pre
venting further vascular and tissue damage. 

ABNORMALITIES OF LYMPHOKINE GENERATION IN CHILDREN 85"' WITH JUVENILE RHEUMATOID ARTHRITIS. Janet E. Ells-
worth, Leonard D. Stein, Paulette J. Thebert, Carol 

G. B. Sullivan, and James T. Cassidy, University 
of Michigan Medical School, Rackham Arthritis Research Unit, 
Departments of Pediatrics and Medicine, Ann Arbor. 

Cell-mediated immunity was assessed in 74 children with Juven
ile Rheumatoid Arthritis (JRA) using 2 in-vitro assays: (l)gener
ation of Leucocyte In!•ibit ion Factor (LIF) by concanavalin A 
(ConA) stimulated lymphocytes and (2)Lymphocyte Transfor!'lation 
(LT) using 4 dilutions of phytohemagglutinin and optimal doses of 
ConA and pokeweed mitogen. Results were analyzed by onset types 
of JRA and compared to results from 42 normal adults and 30 hos
pitalized children. In LT, abnormalities were infrequent and 
occurred most often when autologous rather than AB+ serum was 
used in the cultures. Sera from some children depressed LT in 
normal cells. In LIF, abnormal responses were seen in all onset 
types and in hospitalized children in spite of normal LT to ConA. 
While inflammatory disease activity contributed to this finding 
in the polyarticular and systemic onset groups, it did not for 
the children with pauciarticular disease who were relatively well, 
but expressed other notable immunologic abnormalities such as 
antinuclear antibodies and uveitis. We concluded that there was 
a basic difference in immune reactivity as measured by lymphokine 
generation in children with pauciarticular JRA compared with 
healthy adults. 

ConA LT 
ConA LIF 

Control Pauci·· 
Values articular 

25-87(xl03) 3/44 
0.88 18/44 

Poly
art icular 

1/20 
7/20 

Systemic 
onset 
1/10 
5/10 

0/30 
9/30 

DEC'1EASED SUPPRESSOrt CELL ACTIVITY IN DiGEOrtGE SYN-
DROME. Etzioni. A., DiGeorge, A.M. and Lischner, H.w. 
St. Christopher's Hosp. for Child., Philadelphia, PA. 

In syndrome a wide spectrum of immunological abnormal
ities from complete deficiency to almost normal cellular immune 
response can occur. In 4 patients with partial DiGeorge syndrome 
we have noted exaggerated delayed hypersensitivity skin test re
sponses by comparison with most normal children of the same age. 
For this reason we studied concsnsvslin A (Con A)-inducible sup
pressor activity in the peripheral blood lymphocytes of 3 chil
dren (6 mos, 15 and 17 yrs) with partial DiGeorgc syndrome but 
without evident infection. The percentages and absolute numbers 
of T cells were, respectively: 20-39%, 1200-1800/mm3; 40-6o%, 
1200-2200/mm3; and 50-6o%, 900-1100/mm3. Peripheral blood mono
nuclear cells which were preincubated with or without con A for 
48 hr were incubated with equal numbers (5x104/microtiter well) 
of unstimulated cells in the presence of 1/2, 1/6 and 1/18 of the 
concentration of con A causing optimal proliferative response ss 
measured by 3H-thymidine uptake. No cultures containing the 
patients' con A-pretreated cells showed greater than 2o% suppres
sion, whereas control con A-treated cells caused 30-9o% (usually 
55-8o%) depression of 3H-thymidine uptake by the same responder 
cells. This relative excessive depression of suppressor activity 
may be secondary or may indicate selective exhaustion of T sup
pressor cells. It is possible, however, that fewer suppressor 
cells are produced either because maturation of the latter is 
more sensitive to deficiency of epithelial thymus or because of 
absence of a portion of the thymus which is more important for 
aaturation_of jhe suppressor cells. (Supported in part by USPHS 
NIH grant j(j(75 • 

IMMUNE DEFICIENCY WITH INCREASED T-SUPPRESSOR AND 856 DECREASED T-HELPER CELLS IN SARCOID SYNDROME. Roger 
Friedman, George Mallory, Frank T. Weng and Philip 

Fireman. University of Pittsburgh School of Medicine, Dept. of 
Pediatrics, Pittsburgh, PA. 

At 4 years of age, a female developed thrombocytopenia, ane
mia, lymphopenia and hepatosplenomegaly which improved following 
splenectomy. Liver and spleen histopathology showed typical 
sarcoid granulomas. From age 4 to 12 she did well except for 
cough and dyspnea which improved with Prednisone therapy. At 
age 12 following 3 recent episodes of H. influenzae sepsis, im
munologic studies revealed hypogammaglobulinemia (IgG:l64 mg%, 
IgM:48 mg%, IgA:9 mg%, IgE:5 IU) with deficient functional anti
bodies but normal B-cells, 14%. Cellular immune studies showed 
absent delayed skin tests with normal PllA, MLC and LIF to Can
dida. Studies using monoclonal antibodies showed total T-cells 
20% (nl 68±20%), T-helper cells 13% (nl 50!10%), I-suppressor 
cells 34% (nl 20tl0%). C4 was decreased, 9.9 mg% (nl 17-50), 
but other complement components were normal. She had elevated 
angiotension converting enzyme, 157 (nl 80!20) despite high dose 
Prednisone therapy. Pulmonary function showed decreased flow 
rates, DLCO 75% of predicted with normal lung capacities. Gamma 
globulin therapy was instituted with marked clinical improvement. 
An immunoregulatory defect is suggested as the pathogenesis of 
this immunodeficiency syndrome with multi-system sarcoid granu
loma, hypersplenism, pulmonary disease and 

SINUSITIS COMPLICATING IMMUNOLOGIC DISEASES. Roger 85'7 Friedman, Ellen Wald, Michael Ackerman, Gilbert Fri
day, Gregory Milmoe and Philip Fireman. Univ. of Pgh. 

School of Medicine, Dept. of Pediatrics, Pittsburgh, PA. 
Radiographic abnormalities of paranasal sinuses are frequent 

in children with asthma or immunodeficiency syndromes. Whether 
bacterial infection or other inflammatory mechanisms produce 
sinus x-ray abnormalities has not been determined. 

Six children, ages 2 to 15, with exacerbation of asthma, pur
ulent rhinorrhea and sinusitis on x-ray had maxillary sinus as
pirates. Cultures were positive in 4: B. catarrhalis (2), 
pneumoniae (1) and non-typeable H. influenzae (1). Nose and 
throat cultures did not correlate with sinus cultures. Follow
ing antibiotic therapy, 5 showed clinical and x-ray improvement 
including the 4 with positive cultures. Pulmonary functions im
proved in 4 of 5 studied. 

Two antibody deficient children with cough, purulent rhinor
rhea and sinusitis by x-ray underwent sinus aspiration. One 
child's culture grew H. influenzae, typed, resistant to Ampicil
lin and Cefaclor. Following TMP-SMX therapy, cough decreased, 
weight gain occurred and pulmonary function improved. Sinus 
x-rays improved slightly. The other child's aspirate culture 
grew S. pneumoniae. After antibiotic therapy cough and rhinor
rhea improved but sinus x-rays remained abnormal. 

Bacterial sinusitis was documented in 6 of these 8 children 
with asthma or immunodeficiency and its treatment led to clinical 
improvement. 
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ATAXIA-TELANGIECTASIA: A MULTIPARAMETER ANALYSIS. 
Richard A Gatti, Michael A. Medici, Miriam Bick, 
Chick Tam, Kathleen Hall, Vivianne Oxelius, Allan 

L. Goldstein and Elena Boder. UCLA School of Medicine, Depart
ment of Pathology and Cedars-Sinai Medical Center, Department 
of Pediatrics, Los Angeles, CA; University of Lund, Department 
of Pediatrics, Lund, Sweden; and George Washington University, 
Department of Biochemistry, Washington, D.C. 

Eight families, including twelve patients with AT, were 
investigated for parameters which tested the current models of 
pathogenesis for this autosomal recessive disorder. We found: 
T cells decreased, B cells elevated, PHA responses decreased, 
variable T suppressor activity, serum IgA and IgG? decreased. 
Serum alpha fetoprotein and liver enzymes were elevated. 
Increased Con A capping of lymphocytes and increased cyclic 
nucleotides of !-lymphocytes correlated in individual patients. 
Chemotactic responses of neutrophils were decreased in most 
patients. Thymosin-a-1 levels of patients and family members 
did not differ from age-matched controls. Excision repair of 
gamma-induced DNA damage was decreased in some patients and 
parents. Translocation of chromosome 14q was not noted in any 
of our patients. Taken together, these data are not easily 
reconciled with any of the current hypotheses but suggest that 
a primary or secondary cytoskeletal disorder may underlie the 
pathogenesis of AT. Heterozygotes could not be reliably 
identified, even by multiparameter analyses. 

FAMILIAL RETICULOENDOTHELIOSIS - A PRIMARY OR SECON• DARY DISEASE? Erwin w. Gelfand, C. Pandu Rao, Debby 
Mccurdy, Nolan H. Sigal and Amos Cohen. Division of 

Immunology, Hospital for Sick Children, Toronto, Canada. 
Patients with familial reticuloendotheliosis and eosinophilia 

(Omenn's syndrome) are reported to have variable degrees of im
pairment of humoral or cell-mediated immunity. We have studied 
three children with this syndrome; all presented in the first 
year of life with hepatomegaly, lymphadenopathy, a generalized 
exfoliative dermatitis, frequent infections and failure to thrive. 
Common to all were markedly elevated levels of IgE (>4000 
ng/ml). Despite the presence of relatively normal numbers of T 
lymphocytes, normal !-lymphocyte subset distribution and prolif
erative responses to lectins and allogeneic cells in two of the 
patients, thymic biopsies revealed marked lymphocyte depletion 
and the absence of Hassall's bodies. Band T lymphocytes from 
all three patients were totally deficient in ecto-5'-nucleoti
dase activity while other cells (bone marrow, fibroblasts, granu
locytes) had normal 5'-nucleotidase activity. On the other hand, 
lymphocyte endo-5'-nucleotidase activities and sensitivity to the 
addition of deoxyadenosine or deoxyguanosine were entirely nor
mal. The failure to express ecto-5'-nucleotidase activity may 
reflect abnormalities in lymphocyte differentiation which accom
pany this syndrome or alternatively, represent the consequences 
of an, as yet undefined, extrinsic process. The presentation of 
this syndrome in one patient with a lymphoproliferative disease, 
another with severe combined immunodeficiency and a third with 
cartilage-hair hypoplasia may suggest a common pathogenctic event 
being expressed in susceptible individuals. 

• 860 
ISLET CELL ANTIBODIES AND IMMUNE COMPLEXES IN JUVE
NILE DIABETICS. Mohammad A. Ghalambor, Stanley A. 
Schwartz, Sumer Pek and Dale L. Oxender. The Univer

sity of Michigan School of Medicine, nepartments of Biological 
Chemistry, Pediatrics and Medicine, Ann Arbor, 48109. 

Previous studies have indicated the presence of islet cell an
tibodies (IC-Ab) and immune complexes (IC) in insulin-dependent 
diabetics sera (IDD-S). Present studies describe the isolation 
and characterization of IC-Ab and IC. Rat pancreas islets were 
dispersed by Dispase, the cells cultured and tested for insulin 
secretion. The results obtained showed the presence of 2 types 
of Ab in IDD-S. Islet cell surface Ab identified by a) immuno
fluorescence, b) reactivity with 125!-labeled sera and immunoglo
bulins derived therefrom (IG) and c) reactivity with 3H-labeled 
cell membranes. Assays were done by measurement of 1251-IG bound 
to unlabeled cells, 3H-labeled cells bound to cold IG and protein 
concentration in the supernate. The reaction of IDn-S or JG with 
cells or membranes was 2-5 fold higher than those of normals. 
Using the soluble fraction of islet cells (SF) as Ag, the reactiv
ity of IDn-s was linear with SF concentration, whereas the norm
als had no detectable activity. The Ab found in I9n-S was dif
ferentiated from anti-insulin by inhibitiyn studies. The IC was 
precipitated by polyethyleneglycol using 251-labeled sera and IG. 
The amount of ppt. from Inn samples was higher than normals. IC 
was identified by m.w., C1q test and dissociation into Ag 
and Ab. Further evidence for presence of IC-Ab in Inn-s was ob
tained by inhibition studies. Addition of mouse-antirat islet 
cell Ab to 125!-labeled IDD-S incubated cells qave i·n
hibitiqn, with no detectable chance 10 t e reactivity of 
sera. \Supported by NIH grant #AM 76315. 

SPECIFICITY OF HUMAN BACTERICIDAL (BC) ANTIBODY 861. FOR OUTER MEMBRANE PROTEIN (OMP) OF NON-TYPABLE H. 
INFLUENZAE (NTHI). Hanspeter E. Gnehm, I. 

Pelton, Sunita Gulati, and Peter A. (spon. by J.O. Klein). 
Boston Univ. Sch. of Med., The Maxwell Finland Laboratory for 
Infectious Diseases, Boston City Hospital, Oepts. of Pediatrics 
and Medicine, Boston. 

Infection due to H. influenzae results in the production of 
antibodies directed against multiple antigens including outer 
membrane (OM) antigens such as lipopolysaccharide (LPS) and OMP. 
We studied immune antibody specificity in a patient with 
respiratory infection due to NrHI, using ELISA. When compared to 
normal human sera, the convalescent serum contained 10-fold 
higher specific antibodies of both IgG and IgM classes against 
LPS and OMP derived from the infecting strain. 

Since complement-fixing BC antibody may be important in 
protection against respiratory infection due to NI'HI in 
children, we examined BC activity of antibodies specific for 
selected OM antigens. We have reported (Pediat Res 15:611, 1981) 
that OMP inhibited human BC act1v1ty in direct absorption 
experiments. We employed purified OMP, affixed to solid-phase, 
as immunoadsorbents for human sera to define the antigenic 
specificity of OMP for BC antibody and to examine anti-LPS 
antibody for potential BC activitya The convalescent serum 
depleted of >80% of OMP specific activity (IgG and IgM) lost 
comparable BC activity. Two normal sera depleted of >60% of OMP 
antibody also lost comparable BC activity, while maintaining 97% 
of IgM and 80% of IgG anti-LPS activity. OMP may be an important 
OM target both for natural and immune BC antibody. 

• 862 
EFFECTS OF THE DURATION OF PREGNANCY ON THE IMMUNO
LOGIC SYSTEM IN HUMAN MILK. Armond S. Goldman, 
Cutberto Garza, E. O'Brian Smith, and Randall M. 

Goldblum. The University of Texas Medical Branch in Galveston andl 
Baylor College of Medicine, Department of Pediatrics. 

The study included 14 women who delivered after and 13 women 
who delivered before 36 weeks of gestation. Milk was obtained 
between 2-12 weeks of lactation. Mean concentrations of lysozyme,, 
lactoferrin, total IgA, and secretory IgA (SlgA) were greater in 
preterm milk at each phase of lactation (p values 0.07, 0.003, 
0.05, and 0.05, respectively). Whereas SigA levels in term milk 
were stable between 6-12 weeks (O. 6-0.7 mg/ml), mean levels in 
preterm milk rose from 1.3 mg/ml at 6 weeks to 2.9 mg/ml at 12 
weeks (p 0.05). SigA antibodies to E.coli somatic antigens in
creased 4 fold or more in several individuals in both groups. In 
addition, antibody titers were significantly higher (p. 0.05) in 
milk from a subgroup whose preterm infants were appropriate size 
for gestational age. Lymphocytes and macrophages-neutrophils in 
term milk which were initially 2.4 and 6.5 x 104/ml, respectively, 
fell to 0.6 and 0.8 x 104/ml, respectively by 8 weeks. In contrast,, 
mean lymphocyte counts in preterm milk which were initially Oa3 x 
104/ml rose progressively (3.3 x 104/ml at 12 weeks; p 0.07) and 
the number of macrophages-neutrophils remained relatively un
changed (1.5 x 104/ml at 2 weeks; 3 x 104/ml at 12 weeks). 

Thus, the duration of pregnancy significantly affects the de
velopment of the immunologic system in human milk during the first 
3 months of lactation. In addition, this study raises the ques
tion whether these alterations may be beneficial for premature 
infants whose immunologic systems are not fully developed. 

IMMUNOLOGIC FACTORS IN HUMAN MILK DURING WEANING. 86:J Armond S. Goldman, Cutberto Garza, E. O'Brian Smith, 
and Randall M. Goldblum. The University of Texas 

Medical Branch in Galveston and Baylor College of Medicine, 
Departments of Pediatricsa 

Although dramatic changes in the levels of immunologic proteins• 
in human milk have been reported during abrupt weaning, there are 
no reports concerning the effects of gradual weaning upon the 
immunologic system in human milk. Seven women age 20-35 years 
began weaning at 6 months of lactation by reducing the frequency 
of breast feeding by 10-15% weekly for 12 weeks. The mean volume 
of milk collected from the subjects decreased to 67% of the ini
tial volume at 4 weeks, 40% at 8 weeks, and 20% at 12 weeks. No 
leukocytes were detected in the milk specimens from these subjects 
during the study. The concentrations of lactoferrin and lysozyme 
remained unchanged in most of the subjects. The principal type of 
IgA in these milk specimens was secretory IgA (SigA). In contrast 
to the other immunologic proteins, the concentrations of total and 
secretory IgA steadily increased during weaning (total IgA, 0.6 ± 
0.3 mg/ml before weaning and I.I ± 0.6 mg/ml at 12 weeks)(p<0.05). 
In addition, significant rises in antibody titers to E.coli soma
tic antigens in four of these individuals could not be explained 
by increases in total SigA in the milk. This finding indicated 
that the enteromammary gland pathway of SigA antibody production 
was operational during weaning. Thus, this study suggests that 
the effects of gradual and abrupt weaning are distinct and that 
the concentrations of certain protective factors in human milk are 
maintained or increased during the period of gradual weaning. 
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EVALUATION OF THE PROLIFERATIVE AND DIFFERENTIATION POTENTIALS OF • 864 B CELLS FROM PATIENTS. Potrlcto Hober, 

Taro Kurltanl, Joachim Ledwoch, John Kearney end Mex Cooper. 

Cellular lmmunoblology Unit, Departments of Pediatrics end Mlcroblology, 
University of Alabama In Birmingham, Alabama. 

lndlvldua1s with canmon varied Immunodeficiency (VIO), or late onse't forms of 

panhypoganrnag lobul I neml a, usua 11 y have normal numbers of B I )'rlphocytes but few 

plasma eel Is. we have examined their Beel Is for responsiveness to T eel I 
factors, polyclonal mltogens and stimulation via surface lnrnllloglobul Ins. When 

B cell fractions of blood mononuclear eel Is fran lndlvlduals with VID were cul
tured with FCeb 1 >2 fragments of rabbit entl-human \I chains, eel Is fran 9 of 13 
patients prollferated at least as well as controls (mean stlmulatlon Indices of 

l-0.8 ± 4.2 versus 6.3 ± 2.9). In eddltlonJ 9 out of 9 had normal prol lferatlve 

responses to culture supernatants of MLR stimulated Teel Is. Plasma eel I re

sponses to pokeweed mltogen were greatly reduced, but Beel Is frcrn 10/10 

patients showed an ability to differentiate Into lgM producing plasmablasts In 
response to Epstein-Barr virus. After two weeks In culture, 22 ± 12 :S: of the 

patient's eel Is contained lgM as compared with 30 ± 15:1 of the eel Is fran normal 

controls. Beel Is frcrn five patients were fused with a nonproducer variant of 

the mouse myelome I lne Ag8653. In each Instance heterohybrldomas secreting 

human lgM were formed. The results suggest that Beel Is fran these 

globullnemlc Individuals (I) can proliferate normally In response to T cell 
factors and to cross-llnkllge of their lrrrnunoglobulln receptors, and Cll) have 

the capacity for differentiation Into plasma eel Is. We conclude that their B 

I ymphocyte arrest may reflect defect Ive recept Ion of d If ferent lat Ion s lgnal s. 

CELLULAR AND HUMORAL IMMUNE STATUS OF BREAST VS. FOR-865 MULA FED INFANTS DURING THE FIRST SIX MONTHS OF LIFE 
Robert T. Hall, Robert J. Dockhorn, William .T. Braun, 

Carolyn G. Kurth, Sandra K. Bowen and Melinda Brewer. University 
of MO, KC School of Medicine, Children's Mercy Hospital, KC MO 

There are reported to be fewer gastrointestinal and respiratory 
infections in breast fed c.ompared with formula fed infants. This has 
been attributed to cellular and humoral immune factors in breast 
milk, however there have been no comprehensive serial studies of 
the immune status of breast vs. formula fed infants. The present 
study compares the development of the immune system of 27 breast 
fed with 12 formula fed infants over the first six months of life. 

Birth 4 wks 6 wks 4 mo 6 mo 
Br. Fo. Br. Fo. Br. Fo. Br:-Fo. Br. Fo. 

IgG 1016 1425 599 548 477 433 312 352 373 417 
IgA 2 1 5 5 7 12 14 17 17 22 
IgM 27 25 54 47 55 46 82 63 81 82 
IgE 3 4 3 7 5 7 6 23 6 30 
C3 95 104 99 73 87 91 102 102 ll4 138 
Total c 74 81 76 72 72 70 79 98 94 108 
T cells 35 36 39 43 37 45 29 33 33 44 

None of the differences was significant. Determinations after 
elimination of breast fed infants receiving supplemental feedings 
less than six wks of age or those who received supplemental feed
ings or discontinued breast feeding after six wks were not differ
ent than the means of the total or exclusively breast fed group. 

These data indicate that the influence on the 
of breast feeding during the first six months of life is not 
reflected by cellular or humoral differences measured in infants 
in this s tuay. 

ENHANCED BACTERIAL PHAGOCYTOSIS BY NEUTR0-866 PHILS FROM HEAL THY AND "STRESSED" NEWBORN 
INFANTS. M.C. Harris, J. Stroobant, C. Cody, 

S.D. Douglas, and R.A. Polin. Univ. of Pa. Sch. of Med., and Dept. of 
Peds., Children's Hospital of Philadelphia, Philadelphia, PA. 

Developmental deficiencies of the immune system are major determin
ants of host susceptibility to infection. The purpose of this study was to 
investigate the effect of severe stress on neonatal neutrophil (PMN) 
phagocytosis, and to compare the ability of neonatal and adult PMNs to 
ingest 3H-labelled group B streptococcus (GBS). Three patient populations 
were studied: healthy infants (n=l5, B.W. 3160.7 .!:: 648.3 g, (m .!:: SD) G.A. 
38.0 .!:: 2.4 wk), "stressed" infants (n=33, B.W. 2019.3 .!: 990.4 g, G.A. 33.5 
.!:: 4. 9 wk), and healthy adults (n=22). 32 of 33 "stressed" infants had acute 
respiratory illnesses requiring mechanical ventilation. Radiolabelled type 
le GBS was opsonized with 596 adult serum, and incubated with PMN 
monolayers adherent to coverslips. Bacterial uptake was determined at O, 
40, 60, and 80 minutes and expressed as cpm/106 PMNs • For all study 
groups, there was a significant increase in uptake with time (p<: .05). 
PMNs from "stressed" infants demonstrated enhanced bacterial uptake 
when compared to adults: (40 min., "stressed" 7670.1.!::6187.1 (m .!:: SD), 
adult 4972.8 .!:: 4005.7, p< .05; 60 min., "stressed" 10522.2 .!:: 6634.5, adult 
6368.5 .!:: 3855.4, p< .OJ, 80 min., "stressed" 13408.4 .!:: 8046.5, adult 8750.6 
.!:: 7522.7, p<° .025. Phagocytosis was significantly greater in healthy infants 
vs. adults (40 min., healthy 5667.9 .!:: 4089.J, p<.05, 60 min., 9614.7 .!: 
7644.7, p<.01, and 80 min., 12955.5 .!:: 8518.6, p<'..01). There were no sig
nificant differences in bacterial uptake between "stressed" and healthy 
infants or between infants) or< 1500 grams. In conclusion, PMN phago
cytosis of GBS is enhanced during the neonatal period and not adversely 
affected by severe stress or prematurity. 

A NEW DIAGNOSTIC TEST FOR CEREBRAL CYSTICERCOSIS. 86'7 Douglas C. Heiner, Bruce Miller, Mark A. Goldberg 
and Aileen Myers. Harbor-UCLA Medical Center, UCLA 

School of Medicine, Depts. of Pediatrics and Neurology,Torrance,CA 
Cerebral cysticercosis is the commonest cause of epilepsy in 

some African countries. It is also corrmon in Mexico and in areas 
of the United States which have large numbers of Mexican and other 
irrmigrants. It may involve children as well as adults and may be 
associated with hydrocephalus.aseptic meningitis, and cerebral 
calcifications of typical size and configuration. 

Cysticercus cellulosa antigen was bound to CNBr-activated 
cellulose discs. Five µl of serum or 20 µl of CSF were incubated 
overnight with an antigen coated disc and buffer to make 55 µl. 
After thorough washing, the disc was incubated with radiolabelled 
staphylococcal protein A for 3 hours. After 3 more washings the 
counts bound reflected IgG antibodies to C. cellulosa in the 
serum or CSF. An initial study involved the serum and CSF of 64 
patients. All 15 patients with known cysticercosis had elevated 
serum IgG antibodies and most had antibodies in the CSF. Many 
had a selective increase in specific antibodies in the CSF, in
dicating specific production, or extraction, by the CNS. IgE, 
IgG4 and IgD antibodies were produced by most patients and were 
also present in the CSF, but not so consistently as total IgG 
antibodies. Nine of 17 patients with suspected cysticercosis and 
0/32 with unrelated neurological diseases had antibodies in either 
serum or CSF. Cerebral cysticercosis is a virtual certainty when 
CSF antibodies are high. It should be suspected when serum anti
bodies are high and there are CNS signs. If neither fluid has 
antibodies the diagnosis is highly unlikely. 

868 
INDUCTION OF EOSINOPHIL HISTAMINASE IN ACTIVE ASTHMA. 
J.J. Herman, B.B. Holson, R.S. Schneiderman. North
western On1vers1ty Medical School, Children's Memor-

ial Hospital, Allergy Div. Chicago. (Spon. by S.T. Shulman) 
Mast cell mediators are released during hypersensitivity epi

sodes, associated with release or increased granulocyte, espec
ially Eosinophil (Eos), inhibitory activity. In status asthmati
cus in humans, Eos histaminase (Hx) and monocyte histamine methyl 
transferase activity along with plasma and urinary histamine 
metabolites increase. 
The increased Eos Hx (205±32 to 741±68 Units) correlated to the 
level of pulmonary obstruction (.'.:.20 to 65% decrease FEV 1 ). Asth
matic Eos Hx content increased (210±28 to 614±56 Units) by incub
ation with the histamine analog NaMethyl histamine (l0- 1 '-l0- 9M); 
this analog did not affect control Eos Hx (192±21 to 232±25 -
Units) nor the Hx assay at these concentrations. The increase Eos 
Hx increase was temp. (max. 40°C) time (max. 15 min.) and pH (max 
7.2) dependent as well as inhibited by metabolic inhibitors. A 
trypsin sensitive protein component of asthmatic serum increased 
Eos Hx activity in a dose dependent manner 0.1-1.0 mcg/10 7 Eos; 
the maximum increase in asthmatic Eos (+286 Units) was two
fold--the increase in control Eos (120 Units). Upon Sephadex 
G-200 separation this activity was found in glycoproteins of two 
fractions (160,000 MW and 40,000 MW); OTT reduction diminished 
the Hx inducing activity in both; control serum had no activity. 
Eos Hx activity was increased in an additive manner by his
tamine and the serum components. Thus, exogenous histamine and 
inflarrmatory proteins contribute to the increased Eos Hx. 

CHARACTERIZATION OF A FACTOR THAT PROMOTES T-LYMPHO• CYTE COLONY FORMATION BY CORD BLOOD MONONUCLEAR CELLS. 
Henry G. Herrod and William R. Valenski (Spon. by 

Fred F. Barrett), University of Tennessee Center for the Health 
Sciences, Department of Pediatrics, Memphis, Tennessee. 

We previously demonstrated impaired T-lymphocyte colony for
mation (TLCF) by cord blood mononuclear cells when compared to 
the TLC forming capacity of adult mononuclear cells (AMC). Co
cultures of irradiated AMC with CBMC results in enhanced TLCF by 
CBMC (284+72 colonies/plate vs. 752+78 p <0.001). A similar 
degree of-enhancement of TLCF is seen when a colony promoting 
factor (CPF) produced by PHA stimulated AMC is added to cultures 
of CBMC (361+98 vs. 766+138, p <0.005). CBMC do not produce CPF . 
CPF is not produced when AMC are treated with the monoclonal anti
body OKT4 plus complement (C') prior to stimulation. Treatment 
of AMC with OKTB and C' does not affect the production of CPF. 

Supernatants From Supernatants From 
CBMC Alone CBMC + OKT4 Depleted AMC CBMC + OKT8 Depleted Cells 

243+82 253+77 917+88 
When-CBMC are cultured wTth CPF for 1-3 hrs prior to culture and 
then washed, the enhanced TLCF is still evident. Based on 
Sephadex column chromatography CPF has a molecular weight of less 
than 12,000. It is stable at 560C for 1 hr. Addition of lnter
leukin-2 from two sources failed to enhance TLCF by CBMC. 

CPF is a soluble substance capable of enhancing the TLC form
ing capacity of CBMC. Failure of CBMC to produce CPF may account 
in part for the relative functional irrmaturity of newborn lympho
cytes. 



224A IMMUNOLOGY 

IDENI'IFICATIOO OF ANTIGEN (Ag)-SPEX:IFIC CIRCULl\TING • 870 IlfflNE CCMPLEXES (CICs) USING THE RAJI-a:LI. RADI0-
I»IUNOA5SAY (RC-RIA). Stanley C. Jordan, Robert B. 

Ettenger, Rebecca s. Sakai and Richard N. Fine. Departrrent of 
Pediatrics, UCLA Center for the Health Sciences, Division of Ped
iatric Nephrology, Los Angeles, CA. 90024. 

The RC-RIA was used to detect CICs in 2 pts. with thyroglobu
lin (Httrg)-rrediated irrrnune ccnplex glorrerulonephritis (ICGl) and 
in an experimantal in vitro system of pre-forrred J::ovine serum al
Wnin (BSA-anti-BSA) CICs. Preincubation of (+) CIC sarrples with 
the suspected (HUI'g) or known Ag (BSA) resulted in a profound in
hibition of 125r Protein A binding to RCs. HUI'g decreased bind
ing l7y 25-50% in the 2 pts. with rem m:rliated l7y Hlil'g but did 
not decrease binding of CICs to RCs in pts. (+) for CICs without 
evidence of anti-'l'g Abs. Binding was not decreased l7y preincuba
tion with related (B-'I'g) or unrelated (BSA) Ag. BSA-anti-BSA res 
pre-forrred @ (3X) Ag excess were (+) in RC-RIA. Preincubation of 
BSA-anti-BSA res with BSA resulted in a (70%) inhibition of bind
ing in the RC-RIA. Preincubation of the res with a related Ag 
(ovalbJmin) resulted in an interrrediate inhibition of binding 
(65.5%) but was not decreased when sarrples were preincubated with 
unrelated Ag. Sucrose density gradient studies confirrred the IC 
nature of materials reactive with the RC-RIA, and also confirrred 
the irechanism responsible for the inhibitor of RC-RIA activity 
was an Ag-specific diminution in CIC size and number. This new 
technique can be used to evaulate the specific Ag content of CICs 
detected in human sera and may be helpful in differentiating 
i.rmrunopathJgenic from non-i.rmrunopathJgenic CICs. 

CIRCULATING IM-IUNE CCMPLEXES IN A NEW SYNDRCM: OF • 871 ACQUIRED T-a:LI. DEFICIENCY. Stanley C. Jordan, 
Howard Schanker, Eugene Barnett, Andrew Saxon, 

Michael S. Gottlieb. Divisions of Pediatric Nephrology and 
Clinical Irrrnunology and Allergy, UCLA School of L.A. ,Calif. 

We recently descril:ed a new syndrOITe of acquired T-cell im
balance in previously healthy horrosexual rren which we terrred the 
gay-related innuncxleficiency syndrOITe (GRID). Patients exper
ience nultiple opportunistic infections including Pneum::x:ystis 
carinii pneurronia, nucosal candidiasis and cyt01Tegalovirus (CMV) 
infection at rrultiple sites. Profound lymphopenia and virtual 
elimination of the helper/inducer T cell subset as defined with 
ronoclonal reagents were uniform features of the syndrOITe. 
Despite absolute B lymphopenia, these patients had normal levels 
of IgG and IgM and elevated levels of IgA (rrean 2-3 times normal). 
We believe that this syndrOITe represents an acquired irrrnuno
deficiency resulting from CMV infection which is hyperendemic in 
the male horrosexual population. The majority of patients 
developed retinal lesions which had the appearance of the cotton
wool spots seen in systemic lupus erythematosus and in other dis
orders involving the microvasculature. We therefore rreasured 
circulating irrrnune carplexes in these patients with three assays 
(Raji-RIA, Clq-SP.'< & IgG polyethylene glycol precipitation). 
High levels of irrrnune carplexes were uniformly de110nstrated. 
These findings may account for the prominent retinopathy. Irrrnune 
carplexemia may result from intense antigenic stirrulation and 
ca.ild be involved in the pathogenesis of the innune deficient 
state. 

872 
CONCANAVALIN A INDUCED SUPPRESSOR CELL FUNCTION IN 
PEDIATRIC AUTOIMMUNE DISEASE. Shelby H. Josephs, and 
Julee S. Staley. (Spon. by Glenn Rosenquist) 

Children's Hospital National Medical Center, Washington, D.C. 
Concanavalin A (Con A) activates a subset of peripheral blood 

lymphocytes to function as suppressor cells in a variety of inunun
ologic assays in vitro. In several autoinunune diseases, depressed 
suppressor cell function has been documented with this technique. 
We have studied 11 normal young adults and 14 patients (aged 3-18 
years) with autoimmune diseases: 7 with juvenile rheumatoid arth
ritis (JRA), 4 with dermatomyositis (DM), and 3 with Reiter's Syn
drome (RS). Peripheral blood mononuclear cells were incubated for 
48 hours either with or without 50 mcg/ml of Con A. These cells 
were then added to a standard one-way mixed lymphocyte culture on 
day zero. Suppression of uptake of 3H-thymidine was assessed on 
day 6 of culture as shown in the table. In these samples, disease 
activity and drugs did not distinguish recognizable subgroups of 
patients with regard to suppressor activity. 

Number of Experiments 
% Suppression (mean±SEM) 

Normal 
29 

52±6 

JRA OM RS 
4 3 

49±12 48±14 30±15 

Group means for patients did not differ significantly fromcontrol 
(Student's t-test, P>0.05). In all groups except RS, Con A 
treated cells irradiated prior to addition to the MLC were less 
suppressive than those not irradiated. Our data suggest that 
pediatric patients with these autoimmune diseases retain activity 
of that subpopulation of suppressor lymphocytes stimulated by 
Con A. 

ABNORMALITY OF T DEPENDENT B CELL DIFFERENTIATION OF 87:J CORD BLOOD. L.K.L. Jung, R.A. Good, and S. Pahwa. Mem
orial Sloan-Kettering Cancer Center, N.Y., N.Y., 10021 

The maturational defect of human cord B lymphocytes was invest
igated using polyclonal B cell activators and antigens as probes 
for the abilities of cord B lymphocytes to proliferate and diff
erentiate. In the presence of T dependent mitogen, pokeweed mito
gen (PWM) the mononuclear cells (MC) from cord blood proliferated 
equally well as the adult cells. However, the cord cells could 
not differentiate to become immunoglobulin secreting cells (ISC) 
in response to PWM as did the adult cells. In contrast, in the 
presence of T independent mitogen, Epstein Barr virus (EBV), cord 
cells proliferated and differentiated into 1SC in a manner sim
iliar to the adult cells. Antigen specific antibody response of 
cord cells to sheep red blood cells following in vitro sensitizat
ion of MC cultures with antigen was found to be lower than the 
response of adult cells, although some cord samples were found to 
have responses comparable to adult samples. With the addition of 
T cell mitogen Con A to the cell cultures at 48 hours after the 
initiation of cultures as a means of amplifying T cell help, the 
antigen specific response of the cord cells was enhanced to levels 
comparable to normal adult cells unstimulated by Con A, but not to 
those of adult cell cultures stimulated with Con A 48 hours after 
culture initiation. With Con A, the percentage of enhancement of 
the antigen specific response of cord cells was comparable to that 
observed in cultures of adult cells. These findings suggest that 
the immaturity of the B cells in cord blood may be due, at least 
in part, to defect of B cell subpopulation(s) which require(s) T 
cell help to enter into differentiative stages. 

874 
RESTORATION OF IM"'UNOLOGICJl.L FUNCTION BY A HISTOIN-

• COMPATIBLE, T CELL DEPLETED MARRO!·' TRANSPLANT IN A 
CHILD '·!ITH SEVERE COMBINED It'MUNODEFICIENCY. Neena 

Kapoor, Richard J. O'Reilly, Dahlia Kirkpatrick, Marilyn S. 
Pollack, Bo Dupont, P.obert A. Good and Vair Reisner. Memorial 
Sloan-Kettering Cancer Center, New York, New York 10021 

A male with severe combined immunodeficiency (SCIO) chimeric 
with nonfunctional maternal T cells derived from a transplacental 
infusion who did not develop Graft vs. Host Disease, was admini
stered a transplant of maternal marrow, depleted of T cells by 
differential agglutination with soybean agglutinin and sedimenta
tion of E rosettes. A dose of 7.8xlo7 marrow cells/kg was admini
stered. Enqraftment was first detected in non-T lymphoid popula
tions. Thereafter E rosettes rose from 20% to 66% of an 800-1400 
absolute lymphocyte count. Over 4 mos, lymphocyte transformation 
responses to E.coli) 
and allooeneic cells increased to >90% of that detected in nonnal 
controls: Irrmunoqlobulins, which were not detected pretransplant, 
increased to IgG 318mq%, IqA 35mq%, 7fimo%. In addition, the 
patient developed lymph nodes, appropriate isoaqqlutinins, and 
delayed type hypersensitivity resoonse to DNCB. DPspite incoTTirati
bilities for a ful I HLA,J\,!',,D hap1otype, no Gvf111 has reen ob
served. The patient, now 7 mos. post transplant, is clinically 
healthy, living home. Transplants of HLA-haplotype mismatched 
marrow depleted of T cells by this technique may allow immune 
reconstitution without Graft vs. Host Disease in SCIO patients 
lacking an HLA matched marrow donor. 

RELEASE OF PHARMACOLOGICAL MEDIATORS FROM HUMAN • NEUTROPHILS BY VIRAL IMMUNE COMPLEXES: EFFECTS ON 
MUCOSAL SMOOTH MUSCLE FUNCTION AND POSSIBLE ROLE IN 

CLINICAL DISEASE. Tej N. Kaul, Howard S. Faden, Elliott 
Middleton, Tetsuzo Fug1tani, Pearay L. Ogra. State University of 
New York at Buffalo, Children's Hospital of Buffalo, Department 
of Pediatrics, Buffalo, N.Y. 

Ficol-hypaque separated human neutrophils (PMN) were stimula
ted with specifically prepared inrnune complexes of polio, measles. 
herpes simplex and respiratory syncytial viruses (RSV). The 
presence and quantity of immune complexes were determined by 
radioinrnunoassay. The functional effects of neutrophil meta
bolites released after interaction with inrnune complexes were 
determined by their ability to induce smooth muscle contraction 
in an in-vitro system employing guinea pig ileal smooth muscle 
strips in a grass polygraph. Interaction of RSV immune complexes 
with neutrophils resulted in a significant (p<0.001) degree of 
smooth muscle contraction compared to RSV or antibody alone. On 
the other hand the interaction of neutrophils with irrmune com
plexes of other viruses resulted in minimal or no smooth muscle 
contractions (p<0.001). Various inhibitors of arachidonic acid 
metabolism were tested in the system and were observed to 
decrease the magnitude of smooth muscle contraction. These 
observations suggest that RSV specific irrmune complexes may 
result in the release of soluble products with potential 
effects on the contractility of smooth muscles in the mucosal 
surface. Such neutrophil factors may contribute to the patho
genesis of mucosal disease and possibly bronchospasm in RSV 
infection. 
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FUNCTIONAL ALTERATIONS OF RABBIT PULMONARY ALVEOLAR 
MACROPHAGE (PAM) FOLLOWING PROLONGED HYPEROXIA. Aditya 
Kaul, Ramakrishna Velamati, Moti L. Tiku, Douglas Rhone 

John L. Skosey, Dharmapuri Vidyasagar and George F. Smith, Univer
sity of Illinois and Illinois Masonic Medical Center, Departments 
of Pediatrics, Internal Medicine and Pathology, Chicago. 

Assisted ventilation with high oxygen (02) concentrations is a 
common event today. We examined the effects of ventilation with 
100% o2 on PAM function. Adult rabbits were anesthetized & venti
lated with 100% 02 for 3 & 6 hours. Washings were then obtained 
from left lung, cells were counted and viability assessed by try
pan blue exclusion.Cells were allowed to adhere onto labtek slides. 
Adherent PAM were assessed for Fe-receptor activity by enumeration 
of rosette formation with antibody coated sheep RBC. Phagocytic 
activity was examined by phagocytosis of latex beads. No differ
ences were observed in yield or viability of cells obtained in 
control, nonventilated rabbits and 3 & 6 hout ventilated groups. 
However, ventilation for 6 hours resulted in a profound depression 
in Fe-rosette and phagocytic activity, as shown below: 

II Rabbits Tested 
% Fe-Rosettes 
% Phagocytic Index 

Control 100% 02x3 hrs 100% 02x6 hrs 
4 7 5 

85.5±s.9 75±8.3 44.8±6.9 .(.0.001 
87 ±2.0 86:!:2.6 40 ±s.7 <.0.001 

Rabbits ventilntcd with room air for 6 hours showed no signifi
cant depression of PAM function. In vivo hyperoxia for 6 hours re
sults in impairment of phagocytosis and Fe-receptor activity of 
rabbit PAM. This functional impairment may translate into impair
ment of local def ensc mechanisms in the lung. Similar depression 
in PAM function mav occur in newborn and adult humans exposed to 
prolonged hyp<>t·oxia. 

LOCAL MAMMARY PRODUCTION OF SPECIFIC IgG, ANTIBODY IN • 8'7'7 HUMAN COLOSTRUM (HC). Margaret A. Keller, Douglas C. 
Heiner, Rose M. Kidd, Aileen S. Myers, UCLA School of 

Med., Harbor-UCLA Med. Center, Dept. of Pediatrics, Torrance, CA. 
Published studies of HC have suggested local marrmary produc

tion of IgA and IgM, not IgG. We examined HC and plasma samples 
from 27 postpartum women to determine if IgG, may be locally pro
duced or selectively transferred into HC. IgG, was measured us
ing RIA, and IgG was measured using radial immunodiffusion. The 
geometric mean concentrations of IgG, were 9.4 µg/ml [0.9-160] 
for HC and 149.7 µg/ml [21-920] for plasma, and for total IgG 
were 39.8 µg/ml [12-92] for HC and 7658.9 µg/ml [3250-16000] for 
plasma. The mean IgG, HC/plasma ratia [O. ll7±0.029] was 20 fold 
greater than the IgG HC/plasma ratio [0.006±0.001]. In 16 pa
tients, the HC/plasma ratio for IgG4 was greater than 10 times 
the HC/plasma ratio for total IgG, suggesting preferential local 
production or concentration of IgG,. 

also examined the specimens using RIA for specific IgG, 
antibodies to S-lactoglobulin (BLG), bovine serum albumin (BSA), 
Bermuda grass (BG), and a-gliadin. Four patients had detectable 
IgG, anti-BLG in HC but not in plasma. Two others had an anti
BLG HC/plasma ratio 10 fold greater than the total IgG, HC/plasma 
ratio, indicating specific antibody production in the breast. 
Two other women had similar ratio evidence of local antibody pro
duction to BSA, three women to BG, and three to a-gliadin. One 
woman had a higher concentration of anti-BG in HC than plasma, 
and another woman had a higher concentration of anti-a-gliadin in 
HC than plasma. IgG, antibodies appear to participate in the 
enteromarrmary and COITlll'()n mucosa! system of immune responses. 
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REGULATION OF THE FLUID PllASE OF THE ALTERNATIVE PATH
/ WAY: ROLE OF FACTORS H AND I. Melanie S. Kim, Roger 

E. Spitzer and Ann E. Stitzel. SUNY, Upstate Medical 
Center, Department of Pediatrics, Syracuse. 

Under normal conditions, C3 and factors B and D continuously 
react in the fluid phase resulting in low-grade formation of C3b 
and subsequent generation of the alternative pathway C3 conver
tase, C3bBb. Nonproductive utilization of all of the circulating 
C3 does not occur, however, because of two plasma inhibitors, 
factors Hand I. The present study has examined the control of 
C3 activity in the fluid phase to determine the relative roles of 
factors Hand I. If purified C3 and factors Band Dare mixed so 
as to maintain "physiologic ratios" of all 3 components, 80% of 
the C3 is utilized within 10 minutes at 370 C indicating that the 
utilization of C3 occurs readily in the absence of control pro
teins. Addition of factor Hat even 25% of this "physiologic" 
concentration, however, completely aborts C3 utilization. By 
contrast, factor I at 10 times the experimental concentration 
failed to control C3 turnover. These data indicate that factor H 
is the primary endogenous control protein for C3 utilization in 
the fluid phase and presumably acts by accelerating the decay 
dissociation of C3bBb with loss of factor B activity and concom
mitant loss of C3 reactivity. The role of factor I, therefore, 
would then be to control the serum level of factor B by inacti
vating C3b and preventing further utilization of factor B. Thus, 
regulation of the fluid phase of the alternative pathway may 
involve either factor Hor I and defective regulation involving 
these factors may play a major role in a variety of disorders. 

ICCESSFUL REVERSAL OF MATE PN0-FETAL GRAFT vs. HOST • 8'79 DISEASE IN A PATIENT SEVERE COMBINED IM>lUNODEFl-
CIENCY BY AND TRANSPLANTATION OF 

HLA-0 COMPATIBLE PATERNAL MARRO\./. Dahlia Kirkpatrick, Neena Kapoor, 
'1icardo Bernalis, Marilyn S. Pollack,Bo Dupont,Richarc:I J. O'Reilly 
Memorial Sloan-Kettering Cancer Center, New York, N.Y. 10021 

An 11 month old female with severe combined immunodeficiency 
(SCIO) developed scaling erythroderma, hepatitis, -unteritis and 
n'ldal enlar11ement suoqestive of materno-fetal Gv:m. Differential 
HLA typing of T cells,B cells and monocytes demonstrated selective 
engraftment of maternal-type r cells. Initial mixed lymphocyte 
cultures indicated that cells from the father were unresponsive to 
the patient's cells despite HLA-A,B,C and Dr incompatibility. Stu
dies using primed lymphocyte typing techniques confirmed that the 
father's unshared HLA-0 determinant was identical to the patient's 
maternal HLA-0. To eliminate the maternal qraft, the oatient was 
i1T111unosuppressed with anti-thymocyte globulin 30m9/kax7 days and 
cycl ophosphar.li de 50mg/kgx3 days. Thereafter, the patient received 
an infusion of o·aternal marrow. During early en(]raftment, manifes
tations of GvllD were exacerbated, but controlled with prednisone. 
Engraftment of both hematopoietic and lymphoid elements was fol
lowed by full hematologic recovery and immune reconstitution. 
Over 18 months post transplant, the patient is clinically well, 
with mild chronic GvHD controlled with low dose prednisone. Thus, 
lethal GvHD can be reversed by immunoablative therapy and a 
secondary infusion of histocompatible marrow. This case also pro
vides another rare example of discrepancies between HLA-D and HLA
Dr, and suggests that HLA-0 matchin0 can be used to define suitab
ly histocompatible related marrow donors. 

SERUM POLYMERIC IgA: A SOURCE OF POLYMERIC IgA IN • 880 TEARS. Ronald Kleirunan, Paul Harmatz, Daniel McClena
than, Bruce Bunnell, Kurt Bloch and W. Allan Walker, 

Harvard Medical School, Massachusetts General Hospital, Depts. 
of Pediatrics and Medicine, Boston, MA" 02114 

Although polymeric IgA (pigA) has been identified in tears, 
it has not been determined whether this antibody derives from lo
cal synthesis or by transfer from serum. This study investigates 
whether circulating serum pigA is transferred to tears. pigA 
anti-dinitrophenyl (DNP) antibody was prepared from the ascitic 
fluid of mice bearing the MOPC-315 plasmacytoma. The antibody 
was injected intravenously into lactating (day 1) and non-preg
nant, non-lactating adult female Sprague-Dawley rats. Lacrimal 
secretions were collected 1 hour after injection. pigA was de
tected by immunoprecipitation with rabbit anti-mouse IgA anti
serum coated polyacrylamide beads and 125I-DNP10-bovine serum 
albumin. plgA was detected in tears from lactating but not in 
tears from non-lactating, non-pregnant animals. These qualita
tive studies establish that plgA can be transported from serum 
to tears during lactation. The observation that the MOPC-315 
pigA appears in the tears of lactating animals suggests that 
hormonal changes of lactation enhance the transport of plgA into 
external secretions. 

881 
THE ONTOGENY OF HUMAN ANTIVIRAL CYTOTOXICITY. 
Steve Kohl, Susan E. Denson. Lniv. of Texas 
Medical School, Houston, Tx. 

The ability of leukocytes to destroy herpes simplex virus (HSV) 
infected cells in the of antibody (antibody-dependent 
cellular-cytotoxicity, AOCC) and the absence of antibody 
(natural killer cytotoxicity, NKC) has been correlated with the 
outcome of HSV infection. Anti-HSV AOCC has been reported as 
low or normal in cord blood, and dependent on the route of de
livery. Using a 51 Cr release microcytotoxicity assay we 
studied the cytotoxicity to HSY-infected cells of peripheral 
blood lymphocytes of term babies during the first 3 months of 
life. Using an effector to target cell ratio of 30:1, AOCC of 
babies age 0-60 days (32.2+3.5, mean + SEM, n= 21) was lower 
(p<.001) than matched adults There was no differ
ence between AOCC of older babies [52.2+12.8, n= 5) and adults 
(68.3+8.3). NKC of babies age 0-60 days [14.9+2.5) was lower 
(p <.001) than adults (38.8+3.3). NKC was-not significantly 
different in older babies (32.8+15.9) and adults (49.6+12.2). 
Cytotoxicity of babies' lymphocytes was lower than aduits• at 
all times using lower effector cell ratios. Babies' polymorpho
nuclear leukocyte cytotoxicity was low at all times tested. 
Post partum cytotoxicity did not vary with route of delivery. 
These data demonstrate a gradual normalization in antiviral 
cytotoxicity, correlating with the age at which humans become 
resistant to severe HSV infection. Reconstitution of these 
defects in the human neonate, as demonstrated in mice, may 
prevent severe HSY-infection. 
Supported by NIH Grant lHO 13021. 
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PROTECTION OF NEWBORN MICE FROM LETHAL HERPES • SIMPLEX VIRUS (HSV) INFECTION BY HUMAN MONONUCLEAR 
CELLS (MC) AND HUMAN ALPHA INTERFERON {IFN), Steve 

Kohl, Lian S. Loo, and Stephen B. Greenberg, Univ. of Texas---
Med1cal School and Baylor College of Medicine, Houston, Texas. 

Newborn mice and humans have low antiviral natural killer cyto
toxicity and are unusually susceptible to severe HSV infection. 
Newborn C57Bl/6 mice were protected by a combination of IFN and 
MC (32% survival, p<.001} but neither alone when given i.p. one 
day prior to a 100% lethal i.p. HSV infection. The effective dose 
of IFN (100-10 units), MC number (5x106 to 5x105) and active 
MC (lymphocyte or monocyte but not polymorphonuclear leukocyte) 
was determined. Protection did not depend on the anti- HSV immune 
status of the MC donor. Treatment of mice with IFN and MC after 
infection did not affect the outcome. WISH cells are human fibro
blasts that secrete an IFN induced antiviral protein in vitro. 
Protection by WISH cells and IFN {55% survival, p<.001} suggested 
IFN induced cross species antiviral protein production in vivo. 

Mice receiving IFN, MC and subneutralizing doses of anti-HSV 
antibody were nearly completely protected {95.2% survival), and 
protected significantly better {p<.001} than with either MC plus 
IFN or MC plus antibody. Protection was not due to viral neutral
ization. While MC from adult humans mediated this protection, 
those of neonates did not This is the first evidence 
for defective in vivo IFN stimulated natural killer cytotoxicity 
or antiviral protein production of neonatal MC. Understanding 
this defect may facilitate rational immunostimulation or replace
ment therapy for neonatal HSV infection. 

Supported by NIH grants lHD 13021 and Al32506. 

IMPAIRED CHEMOTAXIS AND NEUTROPHIL (PMN) FUNCTION IN • 883 GLYCOGENOSIS (GSD) lb. N.L. Koven, M.M. Clark, C.S. 
Cody, C.A. Stanley, L. Baker and S.D. Douglas, Univ. 

of Pennsylvania School of Medicine, Children's Hospital of 
Philadelphia, Department of Pediatrics, Philadelphia, PA. 

PMN function was investigated in 2 patients with GSD lb and 
neutropenia. GSD lb was documented by liver biopsy and a normal 
amount of latent glucose-6-phosphatase activity. Patient A, age 
4, had stomatitis, skin infections and septicemia; patient B, 16, 
had minor infections and periodontitis. Absolute neutrophil 
counts (ANC) ranged from 160 to 1200/mm3. Diminished and delayed 
migration of PMNs into a skin "window" occurred in B; ANC in
creased from 490 to 1260/mm3 after epinephrine stimulation. Ran
dom and directed PMN migration under agarose toward f-Met-Leu-Phe 
(FMLP), pepstatin, and zymosan-activated sera were severely di
minished in both patients. At lo-7 FMLP, mean random and di
rected migration were 52% and 10% (A, n=3) and 48% and 8% (B, n= 
4) of controls. These results were independent of incubation 
time and chemoattractant concentration. Parents' PMN showed nor
mal migration. No cell-directed inhibitors were present in pa
tients' sera, and zymosan activation effected normal control PMN 
migration. Patients' PMN had diminished quantitative NBT reduc
tion compared to controls. B had a significant defect in 
bactericidal activity with E. coli with <0.2 log killing at 2 hr. 
These results further characterize the defect in PMN migration 
reported by Beaudet et al., J. Pediatr. 97:906, 1980. The find
ing of other abnormalities of PMN functi;; suggests a membrane 
"activation" defect in PMN which may be related to the microsomal 
membrane defect in hepatocytes in GSD lb. 

THE EFFECTS OF HYPOCOMPLEMENTEMIA ON RAT LATE-PHASE 88-'J REACTIONS. ROBERT F. LEMANSKE, M.D., KEITH JOINER, 
M. D., AND MICHAEL KALINER, M. D., NIH, Bethesda, MD 

Immediate hypersensitivity reactions both in the lung and the 
skin may be followed by delayed-in-time responses termed late
phase allergic reactions (LPR). Human cutaneous LPR are charac
terized histologically by mixed cellular infiltrates; immuno
fluorescent analyses suggest that immunoglobulin and complement 
deposition do not play a significant role in either initiating or 
propagating these reactions. To better establish the role 
complement plays in the genesis of LPR, Sprague-Dawley rats 
(200-250 g}, known to produce LPR following skin testing with 
either rabbit anti-rat IgE or isolated mast cell granules (MCG), 
were depleted of serum complement. Cobra venom factor (CVF} 
(200 units/kg. n = 5) or saline (n = 4) was injected IV; CH and 
hemolytic c1 titers, WBC counts and differentials were 
at 0, 6, ana 30 hrs following injection. Compared to controls, 
CVF-treated rats demonstrated a rise in total WBC counts 
(p < .01) and absolute neutrophil counts {p < .01} at both 6 and 
24 hrs following treatment. CH 50 titers in CVF-treated rats de
creased from 220 ± 20 units/ml at baseline to < 1 unit /ml at 6 
and 30 hrs. c3 titers in CVF-treated rats were < 10 units/ml 
compared to 50,575 ± l,070 units/ml in controls. LPR were in
duced with either anti-lgE {1:10) or MCG {25 µg) and analyzed 8 
and 24 hrs later. Despite the alterations in peripheral leuko
cyte counts and CH and C titers, both the histologic charac
teristics and the of LPR induced in CVF-treated rats 
were similar to controls. Thus, complement depletion does not 
affect the normal expression of rodent LPR. 

DEFICIENCY OF NATURAL KILLER (NK) CELLS IN CYSTIC • FIBROSIS (CF) - DISSOCIATION OF NK FROM KILLER (K) 
CELL ACTIVITY. Lischner. H.W .• Neville, M.E .• Huang. 

N.N., Palmer, J, and Sun, G.X. St. Christopher's Hospital for 
Children and Temple University School of Med., Philadelphia, PA. 

"'e are testing the hypothesis that the immune complexes which 
are frequently present in CF inhibit antibody-dependent cellular 
cytotoxicity (ADCC) or deplete the K cells which mediate ADCC by 
binding to their receptors for the Fe portion of IgG (FcR). It 
was expected that the function of other R:R-bearing cells such as 
NK cells would be less affected, but preliminary results reveal 
greater suppression of NK cells. The activity and numbers of 
functioning NK and K cells among peripheral blood mononuclear 
cells (MC) were assayed in 12 CF patients and in 
normal adults and non-CF pulmonary patients. Release of Cr from 
labeled K562 human leukemia cells or antibody-coated P815 mouse 
mastocytoma cells was measured at lymphocyte-to-target ratios of 
5:1 to 40:1. Cytotoxic lymphocytes were counted as those conju
gated with trypan blue-staining target cells after a 1 :1 mixture 
of MC and the same target cells was incubated in soft agarose. NK 
activity and/or % of NK cells were markedly depressed in 10/12 
patients. Six of those with depressed NK cells had normal K 
cells. Other data suggest that the pulmonary infP.ction in Cr' is 
responsible for the observed deficiency in NK cells, and it is 
postulated that the latter contributes to the intensity of CF ex
·acerbations due to viral infections. The dissociation of NK and 
K cell activity in some of these patients is confirmatory of our 
other data indicating that NK cells are distinct from K cells. 

(Supported in part by USPHS NIH grants AI-15799 and RR-75) 

886 
MATERNAL-NEONATAL INTERACTION AND BREAST FEEDING: ROLE 

• OF HUMAN MILK IN TRANSFER OF ADOPTIVE IMMUNITY AND 
TRANSMISSION OF MATERNAL INFECTIONS TO THE NEONATE. 

Genevieve A. Losonsky, Mark Fishaut, and Pearay L. Ogra. Dept. of 
Pediatrics, State University of New York, Buffalo, New York. 

Groups of breast feeding and non-breast feeding rubella sero
negative post-partwn women were inununized intranasally or subcu
taneously with HPV-77 DES or RA27/3 live attenuated rubella virus 
vaccine. The mot.her-infant pairs were sequentially tested for 
the appearance of rubella virus, and specific antibody and cell
mediated immune (CMI) responses in the milk, nasopharynx and per
ipheral blood employing the techniques of tissue culture infecti
vity, immunofluorescence and lymphoproliferation. Rubella speci
fic IgA and CM! response was regularly observed in the milk of 
all subjects studied. shedding of rubella virus was 
observed in nasopharynx in 30-50%, and in milk in 70-75% of immu
nized women. Of particular importance is the finding that rubel
la virus was recovered from the nasopharynx in 56% of breast 
feeding infants. Of these, 44\ developed a modest antibody and 
CM! response in blood and nasopharynx, which disappeared by 4-5 
months. The remaining breast fed infants with nasopharyngeal vi
rus shedding, did not manifest any r:.iloella specific immune re
sponse. Virus shedding or development of seroconversion for ru
bella was notably absent in the non-breast feeding infants. These 
observations suggest frequent transmission of maternal rubella 
virus infection to the neonate through breast feeding. The impli
cations of such transmission, associated with the paucity of spe
cific immune response in the neonate must be considered in other 
natural or vaccine induced maternal infections during lactation. 

ANTIDIPTHERIA AND ANTITETANUS TITERS IN NORMAL ADULTS 887 AND CHILDREN. fuiomi_b_ Lu ban, Shelby Josephs, Barbara_ 
Tuylcr Roger L. B··eckx, {Span. by r.lenn Rosenquist). 

George Washington University School of Medicine, Children's Hos
pital National Medical Center, Department of Pediatrics, Clini
cal Laboratories and Immunology, Washington, D.C. 

In the initial work up of children with suspected or known 
immunodeficiency. antibody titers to (AD) and tetanus 
(AT) are frequently measured to assess humeral immunity. This 
can be done in the previously immunized child or following an ac
tive challenge immunization. To define a reference range for AO 
and AT, we have used a passive tanned cell hernagr,lutination assay 
and have obtained values in 86 healthy children from 0 to 17 
years of age and 52 healthy adults. Washed, tanned type O red 
cells are coated with either diptheria toxoid or tetanus toxoid. 
Utilizing microtiter plates, serially diluted patient sera and 
anti!;en coated red blood cell suspension are incubated. Agg lu-· 
tination of the red cells is uced to define titer. 95% of all 
adults had AD of 1:2187 or higher while 96% had AT of 1:19,683 
or higher. However, titers were lower in 3 foreign born adults. 
Age dependent increases are seen for both titers with 78% of the 
children reaching adult values for AO by one of age. Simi
larly, 79% of all children had adult AT by one year of ao,e. 
Measurement of AD and AT are easily performed in any immunology 
laboratory. By one year of age AT and AD can be used to accu·· 
rately reflect immunization status anct B cell immune competence. 
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CIRCULATING IMMUNE COMPLEXES IN KAWASAKI SYNDROME: 
DETECTION BY RAJI CELL AND Clq SOLID PHASE ASSAYS. 
Wilbert H. Mason, Masato Takahashi, Rebecca Sakai and 

Stanley C. Jordan. Univ. So. Calif. Sch. Med., Childrens 
Hospital of Los Angeles and Univ. Calif. Los Angeles Sch. Med., 
Departments of Pediatrics, Los Angeles. 

Epidemiologic and clinical features of Kawasaki syndrome (K.S.) 
suggest a possible infectious etiology while pathologically K.S. 
appears to be a vasculitis of medium sized arteries. To deter
mine what role circulating il1'1lune complexes (CICs) might play in 
K.S., the sera of 42 patients with K.S. were tested for CICs by 
the Raji cell radioimmunoassay (RC-RIA) and Clq solid phase 
assay (Clq-SPA). Overall 29 patients (59%) were positive by 
or both assays; 22 (52%) by RC-RIA and 20 (48%) by Clq-SPA. 
CICs were detected as early as 2 days and as late as 35 days of 
illness. Clinical data was available for 32 of the patients. 
An established clinical scoring system was used to estimate 
severity of disease. No correlation was found between disease 
severity and incidence or concentration of CICs found. four 
patients had coronary artery aneurisms (CAA) detected by 2 
dimensional echocardiography and confirmed by angiography. The 
incidence and concentration of CICs in these patients was not 
different from 28 patients without CAA. Of 10 patients who had 
serologic evidence of recent infection with group A, hemolytic 
streptococci or a herpes group virus, 8 had CICs. CICs are often 
found in patients with K.S. and although their incidence and 
concentration do not correlate with clinical severity, they may 
play an etiologic role in producing the vasculitis. 

IMMUNOREGULATORY EFFECT OF RECOMBINANT DNA PRODUCED 889 HUMAN INTERFERON (Hu!FN a) ON HUMAN POL YMORPHONUCLEAR 
LEUKOCYTE (PMNL) FUNCTION. Mercedes Macias, Thomas 

G. Cleary, Randall Reves, Steve Kohl, Larry K. Pickering. Univ. 
of Texas Medical School, Program in Infectious Diseases and 
Clinical Microbiology and Department of Pediatrics, Houston, 
Texas. 

Two recombinant DNA produced Hu JFNa preparations (A and D) 
were evaluated to detect their invnunoregulatory effect on oxida
tive metabolism and functional activities of PMNL. Ficoll
Hypaque separated PMNL from blood of healthy volunteers were 
incubated with five concentrations of HulFNa ranging from 125 to 
5000 IU/ml. Utilization of l-14c glucose by resting PMNL was 
significantly (p<0.05) greater after incubation with 500 JU/ml 
of Hu!FN when compared to control cells or PMNL incubated with 
125, 250, 1000, or 5000 JU/ml. There was no significant differ
ence in l-14c glucose oxidation or in oxygen consumption by 
zymosan stimulated PMNL exposed to the various concentrations of 
both Hu!NFa preparations when compared to control cells. No sig
nificant difference in uptake, internalization or killing of 
3H methyl thymidine labeled S. aureus by PMNL incubated with 
interferon at 250, 500, or 1000 JU/ml was detected when compared 
to contro 1 PMNL. I FN-A had no effect on non antibody-mediated 
killing of Herpes simplex virus infected target cells in a 
5lcR release cytotoxicity assay. These data suggest that the 
two HuIFNo. preparations tested had little effect on the oxida
tive metabolism, antiviral natural killer cytotoxicity, or up
take and killing of radiolabeled S. aureus by human PMNL. 
Supported by NIH grant HD13021 

• 890 
NEUTROPHIL SPECIFIC MATERNAL CAUSING 
TRANSIENT IMMUNE NEUTROPENIA IN NEONATES. Prema R. 
Madyastha, David H. Levine, Arr,iand B. 

Ramananda Madyastha, Theodosia Wade, Abner H. Levkoff and Hugh H. 
F'Ucleiiller9. Medical University of South Carolina, Departments of 
Laboratory Medicine, Pediatrics and Basic, Clinical lrrmunology 
and Microbiology,Charleston,South Carolina (spon:Milton Westphal) 

Few neutrophil specific antigens (NA), (NA1,NA2, NBl, NCl) of 
paternal origin have been shown to be responsible for the stimu
lation of maternal antibodies (Ab), which crossed the placenta 
and destroyed the neutrophils (PMN) causing neonatal neutropenia 
(NN). In order to evaluate the nature of NN and to understand 
the involvement of various NA we systematically investigated sev
eral cases of NN with and without infection. EDTA-microaggluti
nation and indirect immunofluorescent assays were used to detect 
Ab. We identified 4 Ab that specifically agglutinated PMN from 
the father. No maternal auto-agglutinins were detected. We were 
successful in obtaining blood samples from one of the 4 neonates 
and identified Ab in the serum. PMN from this patient also was 
agglutinated by the maternal Ab. These Ab also agglutinated PMN 
from normal donors of known NA phenotype ranging from 5-40%. But 
no correlation was found with the pattern of reactivity with the 
already known NA apparently identifying new antigenic .'pecifici
ties. The NN persisted from 2-5 wks. In follow-up studies we 
found that in one of the 4 mothers, the Ab dissappeared at 3 mos. 
In the other 3 cases, the Ab persisted even after 5-9 mos. of 
delivery. Thus •. investigations of the irrmune destruction of PMN 
in NN not only is U$eful in evaluating the causes of neutropenia 
but also to identify characterize the polymorphic NA. 

A COMPARISON OF fl.OW CYTOMETRIC ANALYSIS AND 3H-THY• 891 MIDINE UPTAKE FOR MEASURING LYMPHOCYTE STIMULATION. 
Daniel J. Marmer,Russell W. Steele, Jerry L. Hudson 

Dept. of Pediatrics, University of Arkansas for Medical 
Sciences and National Center for Toxicological Research, Little 
Rock and Jefferson, Arkansas. 

Lymphocyte stimulation is coDDDonly used for measuring cell
mediated iDDDunity in suspect ioununodeficiency and for examining 
the effects of serum factors or potentially toxic drugs on 
lymphocyte3function. The assays most coounonly used employ the 
uptake of H-thymidine(UT) to quantitate mitogen or antigen 
induced stimulation. This method, however, does not allow 
analysis of mechanisms for suppression. We compared UT to flow 
cytometric analysis(FCA) using a Coulter TPS-1 Cell Sorter. 
Parametric, and non-parametric analysis of DNA fluorescence 
histograms provided the data base. Antiviral agents previously 
shown to suppress CMI were examined as well as serum inhibitors 
such as free fatty acids (FFA). FCA was a more rapid and 
reproducible method as compared to UT. In addition, FCA 
revealed blocks at various stages of cell cycling for antiviral 
agents. Some purine and pyrimidine analogues produced enzymatic 
blocks at the late synthetic(S) or G

2 
and M phase or interfered 

with late replication resulting in a buildup in the S phase. 
The antiviral thymidine analogue BVDU at low concentrations 
suppressed UT which was not the case with FCA; at higher 
concentrations, a block in G2 or M resulted. Ara C, FFA, and 
serum from leukemic children produced lysis of lymphocytes 
during early cycling. Flow cytometry appears to be a sensitive 
and useful method for delineating mechanisms of iDDDunotoxicity. 

RESISTANCE OF BOVINE ANTI-CHOLERA TOXIN IgG1 (ANTI-cT) • 892 TO IN VITRO AND IN VIVO PROTEOLYSIS. Richard McClead, 
Susan Gregory (Spon. by Grant Morrow),Ohio State Un

iversity, The Children's Hospital, Dept. of Pediatrics, Columbus. 
Inthis report, we provide evidence that specific bovine inmuno

gl•>bulins resist in vivo and in vitro proteolysis. 
Methods: (1) Anti-CT were isolated from the colostrum of immm

ized cows and characterized by immunochemical analysis. Biologic 
activity was assessed in the rabbit ileal loop (RIL) assay. (2)In 
vitro pepsin and trypsin digests of anti-CT were similarly charac
terized. (3) After in vivo digestion, stool proteins from young 
rabbits fed anti-CT-and non-immune colostral IgG were isolated and 
characterized by immunochemical, RIL, and radioimmunoassay (RIA) 
techniques. 

Results: (1) The anti-CT activity of immune colostru•o determined 
by quantitative precipitation was = 2.65 mg/ml (3.1 mg/100 mg 
IgG1l· These are predominantly IgG1 antibodies with traces of IgM 
and IgA. Dilutions of BCI, 1:1000, provided 100% inhibition of 
100 ng of cholera toxin in the RIL assay. (2) In vitro digestion 
of anti-CT with trypsin resulted in a 50% reduction of antibody 
activity in the RIL assay. The anti-CT activity of pepsin diges
tion were not altered. Trypsin and pepsin digestion of anti-CT at 
more physiologic enzyme:protein ratios and pH optimums did not al
ter antibody activity. (3) Immunodiffusion, RIL, and RIA of cecal 
contents from anti-CT-fed rabbits identified the presence of 
functionally active anti-CT antibody. 

Conclusion: Bovine colostral IgG are resistant to in vivo and 
in vitro proteolysis. Specific antibodies may provide passive 
protection for infants at risk for enteric disease. 

THE EFFECT OF ORALLY-FED, SPECIFIC BOVINE COLOSTRAL 
89:JIMMUNOGLOBULINS (BCI) ON THE TOXICITY OF CHOLERA ENT

EROTOXIN (CT) IN THE INFANT RABBIT. Richard McClead, 
Susan Gregory (Spon. by Grant Morrow), Ohio State University, The 
Children's Hospital, Dept. of Pediatrics, Columbus, Ohio. 

Recent reports indicate that specific bovine colostral, IgGl 
lmmunoglobulins can resist in vitro and in vivo proteolysis, and 
may provide passive immunoprotection at risk for ent
eric disease. In this study, we evaluated the immunoprotective 
quality of specific anti-CT BCI fed to infant rabbits. 

Method: 3-5 day old infant rabbits were fed 9 ml in 24 hr. of 
anti-CT (immune) BCI (3.1 mg anti-CT/100 mg IgG1). Control groups 
were similarly fed non-immune BCI or D5W. After completion of 
feedings, all animals were anesthetized. The distal ileum of each 
animal was ligated and inoculated with 100 ng of CT. Some animals 
were injected with I cc of saline as negative controls. 18 hours 
after injection of CT, mortality rates were noted. The fluid ac
cumulation index (FAI=gm fluid/gm intestine) was calculated on 
surviving animals. 

Results: immune BC! 
Mortality 14.3% 
FAI (± SEM) 1.09±0.15 
n total = 14 

CT- INJECTED 
non-immune BC! 

66.7% 
2.41±0.06 

12 

D5W 
80.0% 

1.81±0.24 
20 

SALINE- INJECTED 

9. 1% 
0.85±0.15 

11 
Conclusion: The mortality rate of immune BCI-fed rabbits is the 

same as saline-injected controls, and less than non-immune BCI and 
D5W-fed controls (p<0.01). The FAI of immune-fed animals is less 
than non-immune and D5W-fed controls (p<0.01). This study clearly 
shows the potential benefit of orally administered specific bovine 
colostral immunoglobulins in the prevention of enteric disease. 
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THE MOTOR OF NEONATAL NEUTROPHILS. Michael E. Miller, 
Anthony T.W. Cheung. UCLA School of Medicine, Harbor
UCLA Medical Center, Dept. Pediatrics, Torrance, Ca. 

The orientation (chemotaxis) and locomotion (chemokinesis) of 
human polymorphonuclear leukocytes (PMNs) are controlled by an in
ternal movement mechanism (involving active cytoplasmic movement) 
and are influenced by external environmental and ionic conditions. 
We have studied the degree to which the orientation and movement 
mechanisms of PMNs are self-contained (built-in) within the cell 
and the degree to which they are under membrane control. Cells 
were partially demembranated by treatment with the non-ionic de
tergent octylphenoxyl-polyethoxyethanol (Triton-X-100), thus pro
viding small openings in the membrane through which ATP and neces
sary ions could achieve unrestricted passage. Upon contact with 
Triton-X-100, PMNs became spherical and acquired a very compact 
and rigid morphology. Addition of ATP to the media was followed 
by activation of the PMNs to motile cells with active cytoplasmic 
extension and pseudopod formation. Although these PMNs actively 
locomoted, they did not respond to a chemotactic oradient. Thus, 
the activation process restored physical movement parameters, but 
did not re-establish the orientational capacity of live PMNs. Tri
tonated models of human cord blood PMNs were reactivated and com
pared with similar studies of adult PMNs. Optimal movement and 
locomotion attained in the reactivation were identical to that of 
adult PMNs. Similar to reactivated adult PMNs, cord PMNs did not 
respond chemotactically or chemokinetically to chemoattractants. 
The data thus establish that the chemotactic deficiency of cord 
PMNs is membrane-associated and reflects a developmental function
al abnormality of the membrane during ontogeny. 

DEVELOPMENT OF SAFE, LIVE, GENETICALLY-ATTENUATED 
895BACTERIAL Anne Morris-Hooke, Pedro J.Arroyo, 

Joseph A. Bellant1, and Max P.Oeschger. International 
Center for Interdisciplinary Studies of Immu•;o]ogy, Georgetown 
University, Washington, D.C. 

Temperature-sensitive (ts) live bacterial vaccines, in contr<1st 
to killed or chemically-extracted cellular preparations, offer 
several specific advantages - simulation of +;,e initiation of nat
ural infection, stimulation of local antibody formation and, us
ually, longer-lasting immunity. The presence of significant numbers 
of virulent revertants (ca. 10-7) in such vaccines has orecluded 
their use in man. We have-overcome this problem by constructing a 
strain of H.influenzae containing 3 attenuating ts mutations of 
identical phenotype, thus reducing the reversion rate to 
levels (<l0-21). The technical difficulties associated with the 
combination of mutations of identical phenotype have been solved 
by linkage of the mutations to selectable chromosomal 
markers. We have transferred two of the attenuating lesions into 
an erKapsulated type b strain which remains completely viable at 
360C, without replicating, for at least 24 hours. Studies with 
single ts mutants of P.aoruginosa have demonstrated the efficacy 
of such strains in inducing Protection from challenge with 
lOOLD50 of the virulent wild-type, for up to 5 weeks after intra
peritoneal immunization of mice. The protection induced is speci
fic for the immunotype of the ts strain, and is quantitatively 
better than that induced by the heat-killed preparations of either 
the ts or wild-type strains. The results sunest tMt this anproach 
may be considered for potential use in human beings. 

896 
IMMUNOMODULATORY EFFECTS OF AMPHOTERICIN-B ON CELLULAR 
CYTOTOXICITY AND POLYCLONAL B-CELL AC:IVATION OF NOR
MAL HUMAN LYMPHOCYTES. Madhavan P. N. Nair and 

Stanley A. Schwartz. The University of Michigan, Departments of 
Pediatrics and Epidemiology, Ann Arbor, 48109. 

Human peripheral blood lymphocytes (PBL) precultured in media 
demonstrate decreased natural killer (NK) and antibody dependent 
cellular cytotoxic (ADCC) activities due to the induction of sup
pressor cells (J. Immunol. 126:2221, 1981 .) We report that PBL 
precultured with amphoteric,-;;-B (AMB) for 72 h show even greater 
decreases of cytotoxic activities and in mixing experiments sup
press the ADCC activities of fresh autologous PBL. For the NK 
assay, K562 and CEM cell lines were used as targets; whereas in 
the ADCC assay, antibody-coated SB cells were used in a 4 h 51cr 
release assay. T-cells, r,-10 column passed PBL, and NK and ADCC 
enriched subpopulations from a Percoll gradient precultured with 
AMB also manifest decreased NK and ADCC activities, and this 
effect is not reversed by indomethacin. Further, PBL precultured 
with AMB also show decreased levels of immunoglobulin (lgG) syn
thesis and secretion in response to polyclonal stimulation of B
cel ls by pokeweed mitogen. These results suggest that AMB has a 
significant immunomodulating effect on human lymphocytes 
may be of clinical significance. (Supported by NIH grant AI 
16216 and the Children's Leukemia Foundation of MI.) 

HELPER CELLS HAVE HISTAMINE HI RECEPTORS WHILE • 897 SUPPRESSOR CELLS HAVE H2 RECEPTORS. Michael Osband and 
Menachem Shlesinger, Boston U. Med. Ctr., Dept. of 

Pediatrics, Boston, MA 02118 (Spon. by Joel Alpert) 
The previously proven existence of distinct lymphocyte subpop

ulations bearing either Hl or H2 type histamine receptors raises 
the question of their role in imrnunoregulation. Therefore, we 
studied the effect of histamine and its agonists/antagonists on 
immunoglobulin (lg) synthesis by human and mouse lymphocytes. We 
found that histamine at low concentrations (<10-8M) binds predom
inately to the more affinite HI receptor and increases lg synthe·
sis. This effect is blocked by diphenhydramine, an HI antagonist, 
but not by cimetidine, an HZ blocker. Histamine at high concen
trations (>10-SM), binds predominantly to the less affinite but 
more numerous H2 receptor and suppresses lg synthesis. This effect 
is blocked by cimetidine but not by diphenhydramine. The HI ago
nises, 2-pyrid;•lethylamine and 2-thiazolylethylamine, increase lg 
synthesis, while the H2 agonises, dimaprit and 4-methylhistamine, 
suppress it. Xoreover, when lymphocytes are sorted and subsequent
ly studied for their effect on lg synthesis of autologous lympho
cytes, we found that HIR+ cells (those bearing HI receptors) are 
helper cells, while H2R+ cells are suppressor cells (decrease 
synthesi"). These data suggest a dual feedback mechanism by which 
histamine, released during an imr.1une response, can regulate the 
immune system. When the released histamine is at low concentra
tion, it activates HlR+ helper cells and amplifies the immune 
response. This, in turn, causes even greater histamine release 
which can bind to H2R+ suppressor cells resulting in immuno
suppressinn. 

POLYAllINE GENERATION IN MIXED LEUKOCYTE CULTURE (MLC). 898 Henry F. Pabst, Joan A. Crawford, Mary Grant, Ken 
Strynadka, Kyung F.. McCoy, Department of 

Pediatrics, University of Alberta, Edmonton, Canada. 
Polyamine generation is thought to be an early cellular meta

bolic event preceding cell replication. Stimulation of lympho
cytes by mitogens with resulting blastogenesis correlates well 
with polyamine generation (Fillingame RH et al, Proc Nat Acad Sci 
\.!SA, J1.: 40l12, 1975). We attempted to correlate th.-se two events 
in 10 consecutive MLC experiments. llononuclear cells (MC) from 
identical (A+B) and a control (C) were cultured in standard 
MLC microtitre: lxlOS responders (A,B, or C) plus lxlOSstimulators. 
in one way, or unirradiated cells in two way ?1LC were compared 
with polyamine generation by jdentical nc mixtures containing 
2xl06 HC of each cell type. Cadaverine (CD), putrescine (PU), 
spermidine (SPD) and spermine (Sil) was measurnd by liquid chroma
tography. Generation of polyamine£ correlated poorly (R2, square 
of multiple correlation) with blastogenesis of allogeneic MLC on 
day 6: 

3 
4 

0. 30 (SPD) 0. 36 (CD) 0. 37 (Sii) O. 37 (PU) 
0.36 (SPD) 0.39 (PU) 0.43 (CD) 0.43 (Sii) 
Q.38 (SPD) 0.41 (CD) 0.42 (PU) 0.41 (Siil 

On days 2-4, polyamine production in syngeneic m.c was as high 
as in allogeneic llLC. These findings are in contrast to those 
from mitogen stimulation and are thought to reflect in MJ.C the 
need for polyamine interaction with ribosomal RHA rather than DNA 
as in mitogen stimulated MC, differentiating these 2 forms of MC 
activatj_on by basic metabolic events. 

899 
IMMUNE DYSFUNCTION IN ATAXIA TELANGIECTASIA (AT) 
S. Pahwa, R. Pahwa, E.M. Smithwick and R.A. Good 
Memorial Sloan-Kettering Cancer Center, Immunobiology 

Section, New York, N. Y. 10021 
Investigations of _i!! vitro humoral immune responses were done 

in a pair of identical twins with AT, both lgA deficient. Peri
pheral blood mononuclear cells (PBM) failed to generate inmuno
globulin secreting cells (!SC) as quantitated in a reverse 
hemolytic plaque assay following stimulation of PBM cultures 
with pokeweed mitogen (PWM) which is a T-dependent stimulus. In 
contrast, stimulation with Epstein Barr virus, a T-independent 
stimulus, resulted in adequate !SC responses, but with secretion 
of only IgG and IgM and not IgA. In an antigen-specific assay 
in which anti-SRBC antibody secreting cells are quantitated in a 
direct hemolytic plaque assay following in vitro sensitization 
of PBM cultures with SRBC antigen, no responses were elicited 
even after maneuvers aimed at amplifying T-cell help in the 
cultures. PWM induced !SC responses of B-cell enriched cultures 
were only partially reconstituted by providing allogeneic T 
helper cells. T-enriched populations from the patients did not 
manifest immunoregulatory abnormalities. The autologous mixed 
leukocyte reaction (MLR) between patients' own T and non-T cells 
was grossly defective, but their T and non-T cells functioned 
adequately as responders and stimulators in allogeneic MLR. The 
findings in these 2 patients with AT are suggestive of 
1) intrinsic B cell dysfunction and 2) defective interaction 
between T and non-T cell populations. The observed B cell 
dysfunction might result from the lack of a B-cell subset or an 
immaturity of the B-cell pool. 
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ABNORMAL B CELL FUNCTION IN CHRONIC MUCOCUTANEOUS 
CANDID!ASIS (CMC). S. Pahwa, E.M. Smithwick and 
R.A. Good, Memorial Sloan-Kettering Cancer Center, 

lmmunobiology Section, New York, N.Y. 10021 
Six patients with CMC were investigated for antibody produc

tion in vitro in polyclonal and antigen-specific assay systems. 
Cultures---ci1'Peripheral blood mononuclear cells (PBM) differen
tiated poorly into immunoglobulin secreting cells as tested in 
a reverse hemolytic plaque assay using protein A coated sheep 
erythrocytes, following stimulation of PBM cultures with either 
pokeweed mitogen, a T-dependent stimulus or with Epstein Barr 
virus, a T-independent stimulus. Cocultures of isolated T and 
B cells from patients and normal volunteers revealed the defect 
to be intrinsic to B cells, although associated abnormalities 
of increased suppressor cell activity were frequently present. 
T helper function was adequate in all patients. Antibody res
ponses to sheep red blood cell (SRBC) determinants, tested for 
by quantitating anti-SRBC plaque forming cells following in vitro 
sensitization of PBM cultures with antigen, were found 
normal in 2 and decreased in 3 patients. In the latter patients 
the responses were augmented following delayed addition of the T 
cell mitogen Con A to the cultures as a means of amplifying T 
cell help. In one patient with associated hypogammaglobulinemia, 
no responses were elicited despite these manipulations. These 
findings indicate that 1) abnormalities of in vitro humeral 
immune function are frequently present in CMC besides the des
cribed defects of cell mediated immunity, and 2) polyclonal and 
antigen-specific responses might be mediated by different acti
vation mechanisms, possibly involving distinct B cell subsets. 

PERIODONTITIS, IRITIS, AND PERSISTANT ANTI-ISLETS 901 ANTIBODY IN INSULIN DEPENDENT DIABETES MELLITIS(IDDM). 
H. Park, Erika Bruck, Robert. Genco, and Louis 

Cianciola. Department of Pediatrics and Oral Biology, SUNY at 
Buffalo, Children's Hospital, Buffalo, NY. 

Amoung the many complications in patients with IDDM, iritis 
and peridontitis are considered to be rather infrequent and 
appears to have received less attention. We have evaluated 280 
patients with IDDM during past 2 years for their dental condi
tions; gingivitis and periodontitis were noted in 20% of 
165 patients aged 12-25 years and in only one of 125 patients 
aged 2-11 years. Iritis •·'"" observed in 7 of 236 patients (11 
years or older) seen during past 7 years (6 of 109 females and 
1 of 127 males). None of 198 patients 10 years or younger had 
irits. Jn patients with iritis, the mean age (year) of diabetes 
onset was 8.71 (5-11), and the mean duration (year) of diabetes 
at the time of iritis was 8.43 (5-11). One female patient with 
iritis had anti-islets cell auto-antibody with titer of more 
1:16 7 years after the onset of diabetes. Periodontitis and 
iritis may be an hitherto unrecognized important complication 
in certain groups of patients with IDDM. The association of 
persistant auto-antibody against islets cell and iritis in a 
patient indicate that the autoimmune mechanism may play a role 
in the pathogenesis of iritis. 
Supported in part by USPS grants DE-05505. 
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EXPRESSION OF SURFACE IgM (sigM) By slg NEGATIVE HU
MAN BONE MARROW CELLS IN VITRO. Elliott R. Pearl 
(Soon. by T. Kelly) Medical Center, 

Univ. Virginia Hosoital, Dept. Pediatrics, l'.h3rl0ttesville, 22903 
To cxnlore conditions required for generation of of human B 

lymohocytes .in .Y...i..tJ::..Q, I cultured marrow following depletion of 
slg+ cells on anti-lg-coated dishes. I 11sed immunofluorescence 
methods to enumerate sigM+ B cells and pre-B cells (cytoplasmic 
lgM+, slgM-) before and at various times after culture under a 
variety of conditions. Snontaneous anpearance of slgM+ cells oc
curred in onlv 1 of 19 experiments. In 5 of 5 studies, sigM+ 
eel ls aopeared 2-6 days after a 2 hour pulse with su;1ern.:iL•nt 
containing Epstein-Barr virus (EBV). Results are expressed as 
number of viable cells x lo-3 before_<1nd after culture. The 

Exp.] 
2 
3 
4 
5 

__ B number of pre-B cells al-
Before After Before After ways declined and there 

<l 12.5 appeared to be a positive 
<l 63.0 210.0 105.0 correlation between the 

1 17.5 102.0 87.4 increase in B cells and 
<1 9.4 79.0 72.4 decrease in pre-B cells. 

_<_1 ___ 1_5_._3 _____ 9_4_._0 __ 7 8 . 1 Sma 11 1 ymp hoc y t cs that 
Geom. x 22 0 99 1 40 1 stained for both slrM 

and clgM were observed in 
some experiments. Studies with marrow cells not depleted of B 
lymnhocytes suggest that the observed increase in sigM+ cells is 
not a result of oroliferation of residual B lymphocytes. These 
results suggest (i) that some sig- marrow cells, perhaps ore-B 
cells, can be induced to cxoress slgM in vitro and (ii) precur

of B cc l ls may bear EBV receptors-:-- ---

903 
PHENOTYPIC AND FUNCTIONAL ANALYSIS OF LYMPHOCYTES IN 
PATIENTS WITH THE TURNER SYNDROME. Elliott R. Pearl 
(Soon. by T. Kelly) Univ. of Virginia Medical Center, 

Un·iv. \'irgini<l Ho:opital, Dept.. Pediatrics, Charlott0sville, 22908 
Patients with the Turner syndrome are at increased risk to 

develop thyroid autoimmunity. To seek a cellular basis for this 
predisposition, I examined mononuclear cells (Mr\C) froJTI 9 pa
tients, 6 of whom had anti-thyroid antibodies, and 25 controls. 
All patients had a total lymphocyte count. R cells were 
enumerated by direct immunofluorescence (IF) and total T cells 
hy rosette formation with sheep erythrocytes. I enumerated T 
cell subsets by indirect IF using OKT4 and OKT8 monoclonal anti
bodies. Responses to mitogens were estimated by incorporation 
of 3H-thymidine. The suppression of normc:l MNC responses to Con-· 
A was examined by co-culturing fresh normal cells with patient 
and control eel ls that were preincubated with Con-A for 48 hours. 
Results are mean±SEM. There were no differences between patie,1ts 

! v.ll+ B cells (%) 
F rosettes 
T4 hebers 

PATIENTS CONTROLS and controls, either 
10.7±1.4 10.2±0.6 male or female. The re-
76.6±2.4 76.1±1.6 sults indicate than anab-
44.6±2. 7 45. 7±1.5 nor;o.ility of lymphocyte 

TS suoprcssors 21.0±0.9 22.4±0.9 number or function does 
not underly the tendency 

<HA (Stirn. Index) 157±37 105±23 to develop autoimmune 
Con-A 
Pokeweed Mitooen 

73± 19 
28± 6 

58± 15 
26± 6 

disease in patients with 
the Turner syndrome. In 

74± 6 47±13 particular, the number 
and fJnctional activity of T suppressor cells is normal in 
these individuals. 

T-LYMPHOCYTE CHEMILUMINESCENCE. Allen G. Peerless, 90.:1 E. Richard Stiehm. U. of California, Los Angeles, 
Dept. of Pediatrics, Los Angeles, California. 

Human T-lymphocytes (TL) generate chemiluminescence (CL) in 
the presence of luminol. We investigated this phenomenon in terms 
of age dependency, nature of oxidants produced and relationship to 
cellular immune competence. Sixteen adult and 8 cord rosette pur
ified TL preparations purity) were tested for spontaneous 
and concanavalin A (Con-A) stimulated CL. The chemiluminescence 
index (CI) is an expression of peak photon emission, adjusted for 
luminol drift and the spontaneous emission of a dark adapted 
blank. Mean spontaneous CI was 88 ± 23 in adults and 19 ± 9 in 
cords, p<O.l. Con A stimulated mean Cl was 113 ±JO in adults and 
23 + 10 in cord TL preparations, p<.05. i•iean specific CI, an ex

of the difference between mitogen and spontaneous peak 
emission was 25 + 8.0 in adults and 3.6 + 1.4 in cords, p<O.l. No 
difference in ti;;;e to peak response or Cl at the initial measure
ment point (2.8 ± 0.4 in adults vs. 3.5 ± 0.6 in cords p<0.4), was 
noted. Treatment of adult TL preparations with superoxide dismut
ase augmented CL a mean 120% over non-treated controls. This ef f
ect was dose restricted, peaking at 7.5 ug. Catalase treatment at 
all doses tested resulted in a mean diminution in total CL of 50%, 
implicating 11

2
0

2 
as a critical oxidant in this response. CL was 

tested in a patient with profound cellular immunodeficiency (SCIO) 
a fetal thymus reconstituted chimera and age-matched control. All 
3 subjects demonstrated normal granulocyte CL to zymosan opsoni
zation. TL-specific CI was 52 in the control, 7.6 in the chimera 
and 0.9 in the SCIO. This suggests a possible role for CL in the 
rapid evaluation of TL functional metabolic integrity. 

IMMUNE COMPLEXES IN THE SERA OF PEDIATRIC PATIENTS 
WITH RHEUMATIC DISEASE. Donald A. Person, Carolyn M. 
Leatherwood, Gregory J. Buffone, Edward H. Giannini, 

Barron, and Earl J. Brewer. (Spon. by Ralph D. Feigin) 
Baylor College of Medicine and Texas Children's Hospital, Depart
ment of Pediatrics and Pathology, Houston. 

Three hundred eighty seven sera from 234 individuals were 
tested for the presence of circulating immune complexes (IC) using 
a liquid phase Clq binding assay. Binding >8.9% was considered 
positive. The highest value for each normal and patient was used 
in the analysis. % BINDING 
CATEGORY N POSITIVE/PERCENT X, SE p* 
Normal 23 1 (4%) 3.6, 0.5 
Other 57 9 (16%) 6.6, 1.0 <.003 
Rheumatic fever 5 2 (40%) 3.7, 1.6 
Dennatomyositis 7 3 (43%) 11.7, 6.5 
Pauciarticular JRA 49 1 (2%) 3.3, 0.4 
Polyarticular JRA 48 22 (46%) 21.5, 4.0 
Systemic JRA 29 8 (28%) 8.6, 1.7 
SLE 25 13 (52%) 21.7, 5.1 

NS 
NS 
NS 

< .001 
.0045 
.001 

*p based on Student's test, 1 tailed comparison of means 
between normals and each group. 

Patients grouped under "other" with positive values included 
Kawasaki's disease, 1 SBE, l IC nephritis, 3 SLE-like disease with 
partial immune deficiency, 1 toxocariasis, and 1 possible JRA. 
The pauciarticular JRA patients in our large sampling rarely had!C 
present while active polyarticular and systemic JRA patients, as 
well as the SLE patients frequently were positive for IC by Clq 
binding. 
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MATURATIONAL CHANGES IN FETAL B CELL DIFFERENTIATION. 
W.B.Pittard Ill, K.Miller, R.U.Sorenson. Dept. Ped., 
RB&C Hosp., CWRU, Cleveland, Ohio 

We have analyzed the effect of gestational age(GA) and intra
uterine growth retardation on B cell differentiation. The number 
of plaque forming cells(PFC)developed/106 cord blood mononuclear 
cells in response to pokeweed mitogen(PWM)alone and PWM plus 
hydrocortisonc(HC)was measured in 38 appropriately grown(AGA) and 
13 growth retarded(SGA) neonates(gestational age[GA]26-42 wks.). 

PRETERM TERM 
AGA SGA AGA SCA 

n 23 4 15 9 
GA* 31±0.6 29±2.0 40±0.2 40±0.2 
B Wt.(kg)* 1. 6±0.1 LO±O. 2 3.2±0.1 2.2±0.1 
PFC* 12658±3133 35688±10581 3797±1558 6128±2443 

*Mean±SEM 
The PFC response to PWM and to PWM plus HC(shown in table)was 
significantly greater(p<.003) in the SGA preterm than in the SGA 
term infant and similarly responses were greater(p<.04)in the AGA 
preterm than in the AGA term infant. Among the preterm infants the 
SGA responses were significantly greater(p<.02)than the AGA but 
there was no difference between the two groups at term. The in
creased PFC responses observed in the preterm SGA infants may be 
due to decreased suppressor T cell function or to the differenti
ation of B cells in vivo to a more mature state that is respon
sive to activatiof!i-;:;-vJ:tro by PWM. The increased perinatal mor
bidity observed in these infants may be responsible for this B 
cell maturation. 

THE IDENT!FICATIDN OF INTRAUTERINE DERIVED MATERNAL 907 T-CELLS IN FOUR SEVERE COMBINED IMMUNODEFICIENCY 
PATIENTS BY HLA TYPING. Marilyn S. Pollack, Dahlia 
Kirkpatrick, Neena Kapoor, Robert Evans, Bo Dupont, 

and Richard J. O'Reilly. Memorial Sloan-Kettering Cancer Ctr.,NY 
During the past three years, four of the fifteen severe 

combined immunodeficiency patients referred to the Memorial 
Sloan-Kettering Cancer Center for diagnostic evaluation and 
possible therapeutic bone marrow transplantation were deter
mined to have intrauterine derived maternal T lymphocytes. 
The maternal cells in all cases were identified solely by HLA 
typing techniques since the cells did not have mitotic re
sponses to mitogen stimulation and could not be evaluated by 
cytogenetic methods. In three of the cases, the maternal cells 
were homozygous for HLA-A,B and/or DR locus determinants. The 
engrafted cells were E-rosette and DR positive, slg, Leu-1, 
Leu-2, and Leu-3 negative, and weakly positive for the Leu-4 
T-cell antigen. The cells were functionally inactive in in vitro 
tests and, despite the fact that the patients were examined 
repeatedly between the ages of 6 months and 15 months, 3 of the 4 
patients had complete absence of any evidence for clinical graft 
vs. host disease. These findings suggest that variations in the 
clinical expression of severe immunodeficiency may reflect 
variations in clinical effects of maternally derived cells and 
that the phenomenon of such engraftment apparently occurs with 
significant frequency. It is also important to note that aware
ness of this phenomenon allowed identification of an HLA geno
typically identical sibling marrow donor for one of the patients 
who had previously been thought to lack this therapeutic option. 

"SPURIOUS LYMPHOCYTE SYNDROME": SEVERE • 908 CIENCY WITH PHENOTYPICALLY MATURE T CELLS. Ralph R. 
Quinones, Steven M. Neudorf, John H. Kersey, and 

Alexandra H. Filipovich. Univ. of Minnesota (MN), Univ. of MN 
Hospitals, Pediatric Inununology Division, Minneapolis, MN. 

HLA identical daughters of normal (nl) unrelated parents de
veloped intractable diarrhea with failure to thrive, recurrent 
infection, eczema, developmental delay, and severe autoinununity 
in infancy. Both showed hypergammaglobulinemia, multiple auto
antibodies, and lymphocytic infiltration of the bowel. Patient 
(pt) 1 died at 19 months of progressive autoimmunity, viral in
fectiont and transfusion acquired graft-vs-host-disease. At 3 
months, pt 2 was asymptomatic, had nl thymic histology and distri
bution of thymocyte markers in suspension and sections, but 
severe T cell dysfunction. Both sibs had nl numbers of T and B 
lymphocytes, mature (OKT3+) immunoregulatory cells (OKT4+ or 
OKT8+), no proliferation to lectins or antigens, minimal to allo
geneic cells, but nl to Ca+r ionophore, A23187. Purine pathway 
enzymes and chromosomes were nl. T cells from pt 2 showed no 
suppressor or cytotoxic function in vitro. Concanavalin A cap
ping and EM microtubule analysis of lymphocyte membranes were nl, 
as were natural killer and neutrophil functions. Due to clinical 
deterioration, pt 2 was treated with a T cell depleted maternal 
bone marrow transplant. We propose that these pts represent a 
new autosomal recessive syndrome with intact intracellular me
tabolism (nl Ca+r ionophore response) and nl surface membrane 
characteristics. Defective intramembrane signal processing may 
account for severe T cell dysfunction and fatal autoimmune com
plications. 

909 
INDUCTION OF MONOCYTE PLASMINOGEN ACTIVATOR (PA) BY 
ACTIVATED LYHPHOCYTES AND LYMPHOKINES. Carol G. Ragor 

. (Spon. by Stanley A. Schwartz.) University of 
Michigan Medical School, Department of Pediatrics and Communica
ble Diseases, Ann Arbor. 

Stimulated lymphocytes and lymphokines induce PA secretion by 
human monocytes. The object of these studies was to determine 
whether measurement of enzyme induction could be a useful measure 
of cell-mediated immunity (CMI). Mononuclear leukocytes (MNL) 
from adults or children were cultured in the presence or absence 
of phytohemagglutinin, concanavalin A or candida antigen. After 
1 to 4 days PA activity of the monocytes in the MNL was deter
mined using a micro fibrin plate assay. 

Monocytes in stimulated MNL had more PA activity than mono
cytes in unstimulated MNL. Maximal differences between stimu
lated and unstimulated cells were seen after 2 days of culture. 
Peak enhancement of PA activity was seen using 2µg/ml PHA (241± 
89% of control, 2µg/ml ConA (289 ± 150%) and a 1:500 dilution of 
candida antigen (187: 85%). Induction of PA in purified mono
cytes by supernates from activated MNL also was observed. PA 
induction with candida stimulation corresponded to skin test 
results. 

Dose-response studies demonstrated that significant PA induc
tion occurred at sub-mitogenic concentrations of mitogen or anti
gen. Peak induction occurred at suboptimally mitogenic concen
trations. Sensitivity of the PA induction assay was equal to or 
better than the sensitivity of an indirect migration inhibition 
assay for leukocyte migration inhibitory factor. Measurement of 
PA induction proved to be a sensitive assay for lymphokines and 
may be of value in the study of CMI in health and disease. 

IMMUNE FUNCTION AND GRAFT-VS-HOST REACTION (GVH) AFTER 910 INTRAUTERINE T LYMPHOCYTE ENGRAFTMENT IN SEVERE COM
BINED IMMUNODEFICIENCY (SCID). R.J. Rosenstock,* R.M. 

Golablum, and J. Sharp.* Department of Pediatrics, University 
of Texas Medical Branch, Galveston, Texas. 

A 1 mo. old male presented with dermatitis, hepatosplenome
galy, lymphadenopathy and skin and lymph node histiology of his
tiocytosis X. Profound lymphocytosis, eosinophilia and hypo
gammaglobulinemia were also noted. Despite large numbers of 
circulating T and B lymphocytes, there was no response to phyto
hemagglutinin (PHA) and lymphocyte 5' nucleotidase (5' NT) was 
undetectable. The dermal and hematologic abnormalities resolved 
rapidly with cytoxic therapy. After developing a persistent 
parainfluenza URI and stopping prednisone, the original clinical 
findings recurred at age 6-7 mo. HLA typing of E-rosette separ
ated lymphocytes now demonstrated that the T cells had only mat
ernal antigens. PHA stimulated cells were 46XX (22/30) and 46XY 
(8/30). Bone marrow cells were all XY and RBS were of host type. 
Blastogenic responses increased to PHA (SI=208:1) and candida 
antigen (SI=5:1). Lymphocyte 5'NT did not change. However, nasal 
excretion of parainfluenza persisted and chronic rotavirus enter
itis lead to severe malabsorption. Production of oligoclonal 
IgM (763 mg/dl) and IgG was noted at 19 mo. The patient developed 
S. aureus sepsis and succumbed to pneumonia at 20 mo. 

Intrauterine lymphoid engraftment in SCID, clinically inappar
ent in most patients, has caused GVH. Our patient is the first 
to have developed T lymphocyte function and immunoglobulin pro
duction. This potential for reconstitution makes the detection of 
T cell chimerism important in SCID and in histiocytosis X. 

SERUM INHIBITOR OF UROPOD FORMATION BY BASOPHILS. 911 Frank C. Schmalstieg, W. Daryl Dickey, and Michael A. 
Lett-Brown. Department of Pediatrics, University of 

Texas Medical Branch, Galveston, Texas. 
Although it is known that blood basophils may enter areas of 

inflammation in an immunologically specific manner, knowledge of 
factors that control this phenomenon is incomplete. Since uropod 
formation is closely associated with translational movement in 
some types of cells, control of this feature might be important in 
cell traffic. Previous work showed that low concentrations of 
serum stimulated uropod formation in basophils. We have isolated 
a factor (UIP) from human serum that inhibits uropod formation in 
guinea pig basophils. In RPMI-1640 alone, uropod bearing baso
phils were 59±9% (mean ± SD) and 6±4% in the presence of UIP + 
phosphatidyl choline. Phosphatidyl choline was a necessary co
factor for the action of purified UIP. In addition, this factor 
inhibits in vitro human basophil chemotaxis to C5a. The associa
tion of UIP with the low density lipoproteins (LDL) was utilized 
in the initial purification of UIP. Further purification of UIP 
was accomplished by isoelectric focusing. Proteins with uropod 
inhibitory activity had isoelectric points between 7.9 and 8.2. 
SDS-PAGE of the proteins prepared by isoelectric focusing 
demonstrated two bands which corres?ond to molecular weights of 
45,000 and 50,000 daltons. These proteins appear identical to UIP 
previously described for T lymphocytes. Monospecific antisera to 
these proteins removes the uropod inhibitory activity for both 
basophils and lymphocytes. The finding of factors in serum that 
both stimulate and inhibit uropod formation in basophils suggests 
that a control system for basophil movement may exist in serum. 
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AN INTERFERON-INDUCED SUPPRESSOR CELL PATHWAY IN HU
MAN SYSTEMS. H. William Schnaper, Thomas M. Aune, 
and Carl W. Pierce. (Spon. by Alan M. Robson). Wash

ington Univ. Med. Sehl., and Jewish Hosp. of St. Louis, St. Louis, 
MO. 

• 
Murine interferon activates suppressor T cells which produce 

soluble immune response suppressor (SIRS), a lymphokine which in
hibits immune responses by murine lymphoid cells. We investiga
ted whether human leukocyte interferon (IFNa) acts by a similar 
mechanism. IFNaA(IFLrA-kindly provided by Hoffman-LaRoche, Inc.), 
at doses >200 units/ml, caused 090% suppression of plaque forming 
cell (PFC) responses by human peripheral blood mononuclear cells 
(PBMC) stimulated with pokeweed mitogen (PWM). Suppression was 
not significant before day 6 and peaked at 'days 7-8, suggesting 
stimulation of a suppressor cell by IFNaA. Small numbers of PBHC 
incubated with IFNaA for 24 hrs. suppressed PFC responses by 80% 
compared to cells incubated with inactive IFNaA when added to 
fresh autologous PBMC at culture initiation. Concentration of 
lgM in culture fluids on day 6 and 7 was suppressed >50% by IFNaA 
at doses >200 units/ml. Suppression of 3H-thymidine incorpora
tion in mixed lymphocyte responses (MLR) was not significant on 
day 4 and peaked at 50% on day 5. IFNaA and IFNaA-activated 
cells did not suppress PFC responses in the presence of catalase 
or 2-mercaptoethanol (2-ME), and MLR was not suppressed in the 
presence of 2-ME and dithiothreitol (OTT). Delayed onset of 
suppression, activation of a suppressor cell, and reversal by cat
alase, 2-ME and OTT suggest that human IFNaA activates a suppress
or pathway analogous to that activated by interferon in murine 
cells and suggest that a SIRS-like mediator may be involved. 

913 
HYBRIDOMA TYPE-SPECIFIC IgM ANTIBODY OFFERS ENHANCED 

• PROTECTION AGAIHST SYSTEMIC OR RESPIRATORY GROUP B 
STREPTOCOCCAL EXPERIMENTAL INFECTION. Ann 0. Shigeoka, 

Seth H. Pincus, Neal S. Rote and Harry R. Hill. Univ. of Utah, 
Departments of Pediatrics and Pathology, Salt Lake City, Utah 

In previous studies, we demonstrated that opsonic antibody 
(Ab) is effective in altering the course of group B streptococcal 
infection in humans and in a neonatal animal model. Although high 
titer human serum or whole blood afforded excellent protection, 
the available conrnercial ganrnaglobulin preparations are less sat
isfactory. In the present studies, we prepared mouse type-specific 
hybridoma Ab and examined it for protective efficacy against four 
strains of type Ill group B streptococci. fjeonatal rats received 
5xlo6 organisms by intraperitoneal injection. Type specific hy
bridoma Ab (0.25 ml/kg) was administered in a separate IP injec
tion. The survival rate of the animals receiving Ab vs controls 
was: l) 58% VS 3%; 2) 74% VS 36%; 3) 95% VS 0%; 4) 86% VS 9%. 
Significant protection was provided when hybridoma Ab was admin
istered as late as 12 hrs postinfection (25% vs 0%; p<0.0005), an 
interval at which ganrnaglobulin gave no protection. In spite of 
the fact that the hybridoma Ab was of the IgM class, it also pro
tected against respiratory infection. When inoculation was via 
the intranasal route, survival of Ab treated animals remained 
significant (94% vs 0%). The hybridoma type Ill specific Ab did 
not protect against type II group B streptococci. These studies 
indicate that monoclonal antibody preparations could provide a 
reliable source of large quantities of opsonic Ab for passive 
immunotherapy of neonatal group B streptococcal disease. 

PRIMARY IMMUNE DEFECTS IN X-LINKED LYMPHOPROLIF-914 ERAT!VE SYNDROME (XLP). J.K. Seeley*, S. 
,Harada, T. Bechtold, H. Ochs, M. Ballow and D.T. 
Purtilo, Univ. of Connecticut Health Science 
Center, Farmington, CT 06032, Univ. of Washing
ton, Seattle, Washington, WA 98195. 

Males with XLP are susceptible to life-threatening 
Epstein Barr virus (EBV) infections: 67 of 100 affected 
males have succumbed to infectious mononucleosis and 35 have 
developed malignant lymphoma. We have reported various im
mune defects in the surviving XLP patients. Some of these 
defects are also expressed by certain asymptomatic males at 
risk, ie., sons of XLP carriers: 

Ab.normal Immune Function 
Lack of Anti-EB nuclear antigen 
Abnormal OKT4/0KT8 Subsets 
Anti- 74 defects 
EBV T cell memory defect 
Hypogammaglobulinemia 
Low Natural Killer Activity 

Normals 
0120 

0/20 
0/20 
0/10 
0/20 
0/20 

XLP 
1D11 
8/11 
4/4 
6/8 
9/ 11 
7/9 

At Risk 
379"" 

6/15 
3/3 
3/3 
0/15 
0/12 

The abnormalities shared by affected males and those at 
risk may reflect (a) primary immune defect(s), while the 
low levels of serum lg and low NK in surviving XLP patients 
may be acquired after EBV infection. This distinction is 
important for understanding XLP disease process and for de
signing early treatment protocols. {Supported by NIH CA 
30196, BRS6 RR057 12-10 and HD 12050.) 

• 915 
PARA!NFLUENZA {SENDAI) VIRUS DIRECTLY CAUSES RELEASE 
OF HISTAMINE FROM PERIPHERAL BLOOD LEUKOCYTES. Thomas 
F. Smith (Spon. by Andre' J. Nahmias), Emory 

School of Medicine, Dept. of Pediatrics, Atlanta, Georgia. 
The release of histamine from human basophils induced by Sendai 

virus, a parainfluenza virus which had been adapted to a human 
(HEp-2) epithelial cell line, was investigated in vitro. Dilutions 
of a stock suspension of virus were incubated with washed suspen
si0ns of human peripheral blood leukocytes (PBL) for 2 min at 37°; 
either buffer or phosphatidyl serine (PS) at 10 µg/ml was added 
and the incubation continued for an additional 10 min at 37oc. 
Controls included buffer and uninfected HEp-2 cells. Histamine 
released into the supernatants was measured using an enzymatic 
isotopic assay and was expressed as net percentage released above 
buffer controls. Results are shown in the Table: 

Di With PS (%release ± SEM) Without PS 
20.9 ± 6.0 9.1 ± 7 .6 

10-2 8.3 ± 3.1 0.6 ± 4.3 
lo- -0.3 ± 1.3 -6.5 ± 4.o 
lo-3 1.9 ± 3.7 -4.6 ± 2.6 

Buffer -0.3 ± 0.2 O(definition 
There was significant release o histamine from BL 1n the 

presence of virus and PS; there was some release of histamine in 
the presence of virus without PS. No difference was seen between 
buffer and HEp-2 cells. It is concluded that Sendai virus can 
under some circumstances directly induce release of histamine 
from human basophils in vitro. Direct release of histamine from 
cells in the airways induced by some respiratory viruses could 
contribute to symptoms dur;ng viral respiratory infections. 

PULMONARY FUNCTION IN PATIENTS WITH IMMUNODEFICIENCY. 91() Thomas F. Smith, Thomas J. Spira, Jeffery R. Pine, 
William E. Feldman, and Andre' J. Nahmias, Emory Univ. 

School of Medicine, Departments of Pediatrics and Medicine, and 
The Centers for Disease Control, Atlanta, Georgia. 

Immunodeficiency patients who have repeated pulmonary infec
tions might be at risk for developing chronic pulmonary disease. 
To evaluate pulmonary function in patients with various types of 
immunodeficiency, we performed spirometry and pletheismography. 
Eight patients had primary or acquired hypogammaglobulinemia, one 
had dysgammaglobulinemia, and one had hyper-IgE syndrome. Nine 
had received immunoglobulin replacement therapy since diagnosis. 
Mean age at testing was 13.7 years (range 7-18 years). 

Seven patients with a history of two or more episodes of 
proven or presumed bacterial pneumonia had abnormal FEF25_15%: 
five of these had decreased FEV1 as well. Two patients had In
creased RV and RV/TLC (hyperinflation): two had decreased TLC 
(restriction). Of the three patients without repeated pulmonary 
infections, two had normal spirometry. The other, who had a 
family history of asthma, showed hyperinflation only. Two of the 
eight patients with pulmonary function abnormalities showed im
provement in response to inhaled bronchodilator; one of these had 
a family history of asthma. 

We conclude that children with immunodeficiency who have re
peated pulmonary infections are likely to develop pulmonary func
tion abnormalities. However, immunodeficiency without pulmonary 
infection does not necessarily predispose to abnormal lung func
tion. Bronchodilator therapy might benefit some of these 
patients, especially those with a family history of asthma. 

EARLY LUNG CLEARANCE OF P. AERUGINOSA FOLLOWING LOCAL 
IMMUNIZATION OF MICE WITH A TEMPERATURE-SENSITIVE (TS) 
BACTERIAL MUTANT. Daniel 0. Sordelli, Maria C. Cergue

tti, Anne Morris-Hooke, Barbara J.· Zel iqs and Joseph A. Bell anti. 
International Center for Interdisciplinary Studies of Inrnunology, 
Georgetown University Hospital, 1iashington, DC. 

Different inrnunoprophylactic regimens have been proposed to 
overcome or prevent Pseudomonas lung infection in patients with 
cystic fibrosis (CF). Although current vaccines generate excellent 
serum antibody responses, they have changed neither the clinical 
status nor Pseudomonas colonization. In the present studies, lung 
lavage fluids were studied in mice following Pseudomonas aerosol 
challenge with either the oarental (lmmunotype I) or TS mutant 
strains. The cellular resoonses were auantitatively and aualitati
vely similar in both immunized and non-inrnunized animals. Pro
tection was induced in mice receiving a single aerosol dose of 
2-4 x 105 colony forming units of TS mutant of P.aeruginosa. The 
results sugqest that this orotection may be a result of the ores
ence of local opsrinizing antibodies. Since recent oublications 
have shown impaired opscnizing activity of serum IgG from CF pat
ients, the present results also suggest that local immunization of 
the resoiratory tract might be oreferable in these patients. 
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IMMUNODEFICIENCY IN GAUCHER'S DISEASE • .lJ.ihA_ 918 Srinivasan John A. Barranger Edward I. Ginns Julie 
Blatt Norman W. Barton, R. Michael Blaese, & David 

.G. Ped. 6nc. Br. & Metab. Br., NCI.; Devel. & Metab. 
Neuro • Br., NINCDS, NIH, Bethesda, MD 20205 

Gaucher's disease is a lipid storage disorder characterized 
by a deficiency of glucocerebrosidase and the accumulation of its 
substrate, glucocerebroside in cells believed to belong to the 
monocyte-macrophage system. In the present study, we evaluated 
cellular and humoral immunity in 30 patients (pts) with Type l 
Gaucher's disease. 9/30 pts bad lympbopenia and/or monocytopenia, 
although cell surface marker studies revealed normal percentages 
of peripheral T and B lymphocytes. Skin testing with candida, 
tetanus and mumps antigens yielded positive responses only in 
1/29, 15/20 and 0/13 pts respectively. In addition, in vitro lym
phocyte proliferation studies revealed further evidence of a cel
lular immune defect in that the pts' lymphocytes showed abnormal 
responses to concanaval in-A (1 /2 normal), pokeweed (1 /3 normal), 
streptokinase-streptodornase(l/4 normal) and candida{l/3 normal). 
In contrast,humoral immunity was intact. Isohemagglutinin 
titers, quantitative serum immunoglobulins and antibody response 
to primary immunization with pneumococcal polysaccharide antigen 
were normal. We also evaluated monocyte-mediated antibody
dependent cytotoxicity and found it normal in 12 pts tested. The 
apparent cellular immune defects did not correlate with clinical 
severity of disease, splenectomy, serum triglyceride or alpha 
globulin levels. In summary,our data indicate that there is a 
defect in cellular immunity in pts with Gaucher's disease. 
Further studies are underway to determine its mechanism. 

919 
RADIOSENSITIVITY OF T CELL FUNCTION IN THE REGULATION 
OF POKEWEED MITOGEN - STIMULATED HUMAN B-CELL DIFFER-
ENTIATION. Leonard D. Stein and Nolan H. Sigal. 

(Spon. by Erwin W. Gelfand) Division of Inununology, Hospital for 
Sick Children, Toronto, Ontario. 

A number of laboratories have suggested that human T-cell 
helper function is radioresistant. We have reexamined the radio
sensitivity of T-cell helper and suppressor function in the 
regulation of pokeweed mitogen (PWM) - stimulated human B-cell 
differentiation in vitro. Increasing numbers of irradiated or 
nonirradiated T cells (E-rosetting cells) from peripheral blood 
or tonsil were added to constant numbers of autologous B cells 
(non-E-rosetting cells), stimulated with PWM, and cultured for 
days in microtiter plates. Culture supernatants were assayed 
for anti-dinitrophenyl and anti-phosphorylcholine antibody 
production, as well as total IgM and IgG secretion by a solid 
phase radioimmunoassay. We have demonstrated that peripheral 
blood T helper function can be radiosensitive. More immuno
globulin and antibody is produced by cultures containing unirrad
iated T cells, than by cultures with irradiated T cells, but only 
when the T/B ratio is low (i.e., 1/100 to 1/10). At higher T/B 
ratios (!/! or greater) irradiated T cells always provide 
superior helper cell function. The crossover point at which 
irradiated T cells become more efficient varies from individual 
to individual and depends on the radiation dose employed. Thus, 
care must be taken in the in vitro functional evaluation of 
disease states reported to be caused by regulatory cell 
imbalance, since information derived from one combination of T 
and B cells may give a distorted view. 

ACQUIRED CHEMOTACTIC INHIBITORS IN GUINEA PIGS DURING • 920 INFECTION WITH GUINEA PIG CYTOMEGALOVIRUS (gpCMV). 
Raymond Tannous and Martin G. Myers. University of 

Iowa College of Medicine, Department of Pediatrics, Iowa City, IA. 
Anergy and secondary infections during viral illnesses suggest 

the presence of acquired cellular and/or humoral defects. Wean
ling strain 2 guinea pigs were inoculated with gpCMV-infected or 
uninfected control gujnea pig fetal tissue culture cells. Four 
infected (I) and 3 control (C) animals were studied daily (x 10) 
and results were compared by the t-test. All (I) became viremic 
and shed virus from the nasopharynx. Concurrent with viremia but 
not with shedding, there was a 51% reduction in neutrophil direct
ed migration towards C5a (p 0.001), and a 77% reduction in the 
chemotactic activity of activated plasma (p 0.001). Neutrophil 
random migration, monocyte random migration and monocyte directed 
migration were unaffected. Heated plasma from (I), incubated with 
normal C5a or normal neutrophils, inhibited both CSa 
activity and neutrophil directed migration. Three inhibitory com
ponents, designated as gpCMV-Associated-Chemotactic-Inhibitor 
(MW "' 80,000), Helper 1 (MW"' 30,000) and Helper 2 (MW "' 15,000), 
were identified by gel column chromatography. The chemotacticac
tivity of C5a was inhibited following its incubation with either 
Inhibitor+Helper 1 or Inhibitor+Helper 2. The directed migration 
of neutrophils was inhibited following their incubation with In
hibitor+!lelper 2, but not with Inhibitor+Helper 1. No inhibition 
was seen following their incubation with any of the components 
alone or with Helper l+Helper 2. The inhibitors therefore affect
ed both humeral and cellular elements, and may explain the im
paired inflammatory response during gpCMV 

CHANGES IN T CELL SUBSETS IN CHILDHOOD EPSTEIN-BARR 921 VIRUS INFECTIOUS MONONUCLEOSIS. Kristen A. Weigle 
and Ciro V. Sumaya. Dept of Pediatrics, University 

of Texas Health Science Center, San Antonio, Texas. 
Epstein-Barr Virus (EBV) infectious mononuclec;is (IM) is a 

lymphoproliferative disorder in which infected B cells are trans
formed and cellular immunity is depressed. To study the changes 
in cellular immunity during childhood EBV IM we measured helper 
(T4) and suppressor T cells using monoclonal antibodies dur
ing the course of the illness and in normal children. The EBV IM 
illness was diagnosed by clinical, hematologic and serologic cri
teria. All the children had VCA-IgM antibodies, but only 2 of 
11 bad heterophile antibodies. 

Week after onset No. T4% T8% T4/T8 
0-3 7 29.9 ±4.7 41.6 ±11.7 .79• .3 
4-12 6 41.3 ±6.1 36.9 4.1 1.11± .2 
> 12 4 44.5 ±6.8 31.6 ± 2.7 1.42, .3 

Normal children 10 46.1 ±7.4 25.7 ± 8.0 2.04±1.0 
In acute disease, the percentage of helper T cells was lower 
(p< .01), the percentage of suppressor T cells was higher (p<.01) 
and the ratio of helper to suppressor T cells was lower (p <.01) 
compared to normal children. During the course of the illness 
these percentages gradually returned to normal levels. In 
the acute stage the children had less lymphocytosis than an adult 
group studied, probably reflecting the less marked suppressor T 
cell response in children, 41%, compared to adults, (p< .05). 
We conclude that the cellular immune response to childhood EBV 
IM is primarily one of increased suppressor T cells, which may 
limit the continued proliferation of infected B cells. 

A POSSIRLE ETIOLOGY FOR THE COLOSTRAL LYMPHOCYTES 922 HYPORESPONSIVENESS TO MITOGENS. Leonard E. Weisman, 
Joseph Lima and Gerald B. Merenstein (Spon. by 

Frederick C. Battaglia), Departments of Pediatrics and Clinical 
Investigation, Fitzsimons Army Medical Center, Aurora, Colorado. 

We have previously described that colostral lymphocytes (CL) 
are hyporesponsive to mitoQens when compared to blood lymphocytes 
(BL). 

To determine if a predominant suppressor substance or cell pop
ulation was present in CL, CL and BL from 12 patients cocul
tu3ed and stimulated with PHA. The addition of 25 x 10 to 100 x 
10 CL to BL, added to but did not alter the dose-response curve. 
Production of a suppressor substance or predominant suppressor 
cell population was not found. The added response was more than 
expected for CL. 

To substantiate lack of a predominant suppressor cell popula
tion, CL and BL of 12 patients were evaluated usinq monoclonal 
antibody labeling with fluorescein and alkaline phosphatase. 

OKT3 
OKT4 
OKT8 
ERFC 

To substantiate 
CL in culture with 

Conclusion: CL 
suppressor product 
more than expected 
with BL suggests a 

CL BL 
37% 64% 
24% 41% 
13% 23% 
33% 60% 

lack of a suppressor product, supernatant from 
PHA failed to suppress BL in 3 patients. 
hyporesponsiveness to mitoqen is not due to a 
or predominant suppressor cell population. The 
lymphoproliferative response of CL cultured 
more effective macrophaqe population in BL. 

MELKERSSEN-ROSENTHAL SYNDROME ASSOCIATED WITH FAMILIAL 923 DEFICIENCY OF THE FOURTH COMPONENT OF COMPLEMENT. 
Thomas R. Welch, Roger E. Spitzer and Ann E. Stitzel. 

SUNY, Upstate Medical Center, Department of Pediatrics, Syracuse 
The triad of recurrent facial swelling, facial nerve palsy, 

and lingua plicata ("Scrotal tongue") tharacterizes 
Rosenthal syndrome. A twenty-year-old girl with typical features 
of this syndrome bas been followed for five years. Otolaryngolo
gic and oral surgical evaluations showed no cause for her recur
rent facial angioedema. She was otherwise bealthy,and labaratory 
studies including anti-DNA titers, rheumatoid factor, and tests 
for cryoglobulins were negative. The serum level of C4, however, 
was consistently depressed both functionally and immunochemically, 
ranging from 16% to 41% of adult normal on 9 determinations. The 
C4 hemolytic efficiency (ratio of functional to immunochemical C4) 
averaged . 72 (normal for our lab is 1.01 + .26). Al 1 other com
p 1 ement components (Cl , C2, C3, C5-9, properdi n, factor B, factor 
H, and factor I) were normal. Cl inhibitor was normal both func
tionally and immunochemically. No correlation existed between 
the patient's C4 level and exacerbations of her disease. The 
patient's father, paternal aunt, paternal grandmother and 3 
brothers all have identical complement profiles; none of them, 
however, have any features of Melkerssen-Rosenthal syndrome or of 
any collagen vascular disease. These studies document a familial 
complement deficiency in this patient. The relationship between 
her complement deficiency and recurrent edema is unclear. The 
mechanism, however, is different from that found in patients with 
hereditary edema who may present with a similar 
phenotypic expression. 
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.ill. iA,J l"LACENTAL MACROPHAGES (HI')) - DEFICIENCIES OF A • 924 FETAL DEFENSE MECHANISM. C. B. Wilson, W. M. Weaver, 
J.E. Haas. Depts. of Pediatrics & Pathology, Chil

!:: .. ..'irtho. Hosp. & U of Se1ttle, HA. 
The placenta is a fetal organ that functions as a barrier to 

inununologic rejection of fetus by mother and to the spread of 
infection from mother to fetus. When we digested chorionic villi 
from 32-42 week gestation placentas with collagenase or trypsin, 
(M0) were 25-50% of the cells recovered. The large number of 

Ml') present suggested a potential role for these cells in fetal 
reticuloendothelial function and maternal-fetal immunologic in
teraction. Therefore, we have purified these by sequential 
density gradient centrifugation and differential adherence. Cell 
preparations obtained were >80% mature !10 by morphology, phago
cytosis of IgG-coated RBC and by light microscopic and ultra
structural cytochemistry; these Ml') are >75% fetal in origin by Y 
chromosome fluorescence. Initial studies of these M0 suggest 
that deficits in their antimicrobial activity correlate with the 
neonates' susceptibility to certain pathogens. Placental M0 ef
fectively phagocytosed but did not kill type III Group B strep
tococci (%surviving= 142+41%). These Ml') destroyed only 43 + 
10% of ingested Toxoplasma; surviving Toxoplasma replicated tn
tracellularly (4.2+0.4 Toxoplasma/vacuole). In contrast, placen
tal Ml') killed intracellular S. aureus 502A (58+4%, killed) nearly 
as well as adult monocyte-derived M0 (6D+8%, killed). Zymosan 
and PMA stimulated superoxide anion prodllction by these M0 was 
less than that by adult Ml') (p<0.001). Additional study of the 
effector and the imrnunoregulatory function of these may pro
vide important inf orma ti on regarding maternal-fetal imnh.rnobi.olor:y. 

PHAGOCYTIC AND BACTERICIDAL CAPACITY OF 925 BREAST MILK MACROPHAGES. LL Wright, C.S. Cody, 
M.C. Harris, R.A. Polin, S.D. Douglas. Univ. of Pa. Sch. of 

Med., and Dept. of Peds., Children's Hospital of Philadelphia, Phila., PA. 
Breast milk macrophages (BMM) may have an important role in 

neonatal host defenses; however, the functional capabilities of the BMM 
have not been sufficiently evaluated. Previous studies have compared 
phagocytosis and killing of the neutrophil with the BMM. We analyzed 
the functional activity of the BMM by comparing its phagocytic and 
bactericidal capacity for E.coli with that of its presumed progenitor, the 
peripheral blood monocyte. Fresh BM was obtained from mothers 2-4 
days postpartum, refrigerated, centrifuged, and washed in Hanks' 
balanced salt solution (HBSS). Peripheral blood monocytes (PBM), were 
prepared from Ficoll-Hypaque interface cells by purification on micro
exudate-coated flasks. BBM and PBM were adhered to glass coverslips 
(CS) at 3xl05 cells/CS and incubated 1 hr with HBSS/1596 FCS (IOOul) + 
J.5xJ06 E. coli/CS (JOOul) suspended in HBSS/10% human serum (HS) as 
opsonin. Phagocytosis was evaluated by counting the number of cells 
which contained at least 1 bacterium and the number of bacteria/ 
phagocytic cell. Fewer BMM (46 :!. 5 SEM) than PBM (74 :!. JO) ingested 
E. coli (p < .05); however, when ingestion occurred the number of 
bacteria/cell was similar (BMM = 2.6 :!. .31, PBM = 2.1 :!. .23). Percent 
killing, expressed as killed bacteria/total ingested bacteria was signifi
cantly greater by PBM (BMM = 60 :!. 2, PBM = 81 :!. 3, p <..0001) with HS 
as an opsonin. BM 00-10096) was not an effective opsonin with either 
cell in this system although ingested organsims were killed. Thus, under 
defined in vitro conditions, the BMM has bactericidal capacity within 
2096 of the PBM. 

A STUDY OF SPECIFIC IN VITRO ANTIBODY RESPONSES • 926 USING HUMAN CORD BLOOD LYMPHOCYTES (CBL). Robert 
Yarchoan and David L. Nelson. Metabolism Branch, 

NCI, NIH, Bethesda, Maryland. 
Human peripheral blood lymphocytes from over 90% of normal 

adults produce specific anti-influenza antibody in vitro when 
stimulated with A/Aichi (H3N2) influenza virus. --Cumulative anti
body synthesis measured by ELISA using an anti-F(ab')2 antibody 
is expressed in units (U), 1 U being the amount of antibody in a 
1:105 dilution of a pooled reference serum. Antibody production 
requires the cooperation of B cells, T cells, and monocytes. In 
the present study, we investigated the ability of CBL to respond 
to influenza virus in vitro. CBL obtained from each of 6 neo
nates made no measurable anti-influenza virus antibody in vitro 
((0.5 U/ml) when stimulated with A/Aichi influenza viruB;"" whereas 
6 normal adults produced 42.8 1.8 U/ml (GM SEM). In 
addition, 1) CBL failed to proliferate to A/Aichi influenza virus 
(Mean stimulation index 0.7 vs. 13.3 for adult controls), and 2) 
cord blood B cells produced little or no specific antibody when 
stimulated either with Epstein-Barr virus or with influenza virus 
plus irradiated, adult T cells (1200R). These results are con
sistent with a lack of previous exposure to influenza virus 
and/or immaturity of the newborn immune system. In each of two 
cases where it was examined, however, cocultures of irradiated 
cord blood T cells (1200R) with allogeneic adult B cells produced 
anti-influenza virus antibody when stimulated with A/Aichi. 
Thus, in spite ·af a lack of previous exposure to influenza virus, 
cord blood T cells are able to mediate a positive allogeneic 
helper effect for specific in vitro antibody production. 

NEUTROPHIL RESPONSES AND AGE-DEPENDENT SUSCEPTIBILITY 927 OF THE NEWBORN INFANT TO BACTERIAL INFECTION. B.Zeli•JS, 
R.Wientzen, J.Wa1ser, D.Armstrong, A.Boner, J.A.Bel

lanti. Georgetown University Schoo.l of Medicine, Washington, ll.C 
---riie present studies were performed to evaluate the role of the 
neutrophi 1 {N) in susceptibility of infants to bacterial 
In the l.?.l phase, newborn (NB) rats were challenged with Group B 
streptococci (GBS) following which, sequential responses of 
pheral, spleen, and bone marrow N were examined. The results of N 
responses following challenge with 104 GBS/gm body weight, a dos
age shown previously to be 100% lethal for NB and 15% lethal for 
7 day old rats, revealed that the susceptibility for the NB was 
associated with the following: l)smaller baseline numbers of myel
oid elements in peripheral blood, spleen, and bone marrow; 2) a 
failure to maintain these pools during infection; and 3) a lag in 
initial responses of N to infection. Based upon these findings, 
studies were initiated in the human infant using cord blood (CB) 
and heel prick srecimens fro1.: 1-3 day old infants. Chemotactic 
responses (CTX) of N from infants than 50% of adult values. 
A striking redu::tion in the chemotactic capacity of the band form, 
compared to the mature N, was seen in specimens from CB as well 
adults. This may, in part, account for the differences in CTX 
since 30% of the N in infants were bands vs 9% in adults. These 
data suggest that both the quantity and quality of N responses 

contribute to the known susceptibility of the newborn infant 
to infection. NIH grant lPSOAl-15321-04. 

INFECTIOUS DISEASE 

FACTORS AFFECTING POLYMORPHONUCLEAR LEUKOCYTE (PMN) 
DYSFUNCTION INDUCED BY INFLUENZA A VIRUS (!AV). 
J.S. Abramson, D,S, Lyles, K.A. Heller, D.A. Bass 

(Span. by W.B. Lorentz). Bowman Gray School of Medicine, 
Department of Pediatrics, Winston-Salem, North Carolina, 

PMN dysfunction occurs during early stages of IAV infection. 
We have found that incubation of PMNs with unopsonized IAV 
causes depressed metabolic responses to particulate and soluble 
stimuli and decreased bactericidal activity. Additionally, 
attachment and ingestion of IAV directly stimulated the 
respiratory burst; this could cause the subsequent PMN 
dysfunction (e.g., by exhausting the cell or by loss of normal 
membrane receptor function). These possibilities were studied 
using 3 infective types of IAV, non-infective IAV and purified 
IAV glycoprotein incorporated into liposomes, Infective 
(Texas 77, X-31, X-47) and non-infective X-47 virus, respectively, 
stimulated varying peak chemiluminescent (CL) responses to 15x, 
6x, 3x and 3x that of cells in buffer alone. Incubation of PMNs 
with each type of virus for 30 min caused similar (-65%) 
depression of CL responses to receptor dependent and independent 
stimuli (zymosan, PMA or ionophore A23187), A similar degree of 
PMN dysfunction was observed when PMNs were incubated with X-47 
virus for 0.1, 0.5, 1, 2, 3, 6 and 18 hours, Also, although 
liposomes stimulated CL (to lOx cells in buffer), incubation 
with liposomes did not inhibit later CL responsiveness to the 
above stimuli, The data indicate that the ability of IAV to 
depress metabolic responses of PMNs is: a) independent of direct 
netabolic stimulation of the PMNs by IAV (is not due to PMN 
"exhaustion") and b) independent of alteration of PMN receptors. 

USE OF URINARY (Ur) MURAMIDASE (MUR) ACTIVITY IN THE 929 LOCALIZATION OF URINARY TRACT INFECTIONS (UT!' s). 
Raymond D. Adelman and Gerald Ling, Univ. of Calif. 

Davis, Department of Pediatrics and Veterinary Medicine. 
Mongrel dogs were infected with pathogenic E.coli by percutan

eous nephropyelostomy. Subsequent bladder urine samples were ob
tained by cystocentesis and pelvis urine samples by percutaneous 
puncture. Dogs with upper ITT!' s (bacterial growth in pe 1 vie 
urine), when compared to dogs with lower ITTl's (bacterial growth 
only in bladder urine) or no ITTl's (no bacterial growth), had 
higher values of Ur MUR* [1.13(0.12) vs 0.17(.06), p<.001], NAG* 
[2.44(.08) vs 2.16(0.07) p<.02] and B glucuronidase (BG)* [1.69 
(.07) vs 1.35(.05), p<.001], higher Ur excretion of white cells 
[85.8(16.5) vs 8.2(3.0) p<.01] and lower Ur specific gravities 
[!.021(.001) vs 1.030(.001), p<.001]. Dogs with upper ITTI's when 
compared only to dogs with lower ITTI's had significant differences 
in Ur MUR and NAG activities but not in Ur BG, specific gravity or 
white cell excretion (Table). Immunoglobulin coated (IgG and IgA) 
bacteria were unhelpful in localizing the site of infection. 

In summary, Ur MUR activity was helpful in localizing ITTl's, 
the site of which was identified by direct culture in an experi
mental ITT! model. 
Site (n) MUR NAG BG Spec.Grav. 
Upper(32) 1.13** 2.44 1.69 1.021 
ITT! (.12) (.08) (.07) (.001) 
Lower(8) 0.11 2.12 1.43 1.026 
ITT! (.11) (.13) (.07) (.002) 
p .001 .005 NS NS 
*Log units/mg of urinary creatinine; **mean 

WBC/llPF 
85.8 

(16. 3) 
32. 3 

(10.8) 
NS 

(SEM) 

+IgG .:+;MlJR 
71 % 75% 

50% 0% 
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THE EFFECT OF CONTROLLED HYPOTHERMIA ON BACTERIA -
POLYMORPHONUCLEAR LEUKOCYTE (PMN) INTERACTIONS. 
V. Akriotis and W.D. Biggar. Division of Infectious 

Diseases, Research Institute, The Hospital for Sick Children, Uni
versity of Toronto, Canada. 

In recent years, the use of controlled hypothermia (30°C) in 
Pediatrics has expanded to include patients with infectious, trau
matic and metabolic insults to the central nervous system. Bac
terial infections frequently complicate their management. We in
vestigated the effects of hypothermia (30°c) on bacterial growth, 
and phagocytosis and killing of bacteria by PMN in vitro. Four 
bacteria were studied; faec
alis, Pseudomonas aeruginosa and Escherichia coli. The growth of 
stationary-phase-bacteria was assessed over 6 hrs at 30°c and 
37°C. No significant difference in growth was observed. The ef
fect of hypothermia on phagocytosis and killing by PMN varied with 
the different bacteria studied. Phagocytosis of S. aureus and E. 
coli was reduced more than killing by hypothermia-:- In 
killing of S. faecalis was reduced more than phagocytosis by hypo
thermia. Hypothermia had no apparent affect on either phagocytos
is or killing of .!'..· aeruginosa by PMN. The kinetics of phagocy
tosis was measured spectrophotometrically using diisodecyl phtha
late-Oil Red 0 (ORO) droplets. The rate of ORO uptake was reduced 
at 30°C and the amount ingested after 15 minutes at 30°C was 
60±2% of that ingested at 37°c. We conclude that hypothermia of 
30°c affected the interaction of bacteria with PMN. This affect 
varied with the different bacteria examined. Hypothermia may 
predispose the host to bacterial infections and the spectrum of 
organisms may differ from the normothermic host. 

• INCREASED ANTIBODY RESPONSE TO IMMUNIZATION WITH 931 HAEMC'PHILUS INFLUENZAE TYPE B (HIB) AND PNEUMOCOCCAL 
CAPSULAR POLYSACCHARIDE (PS) VACCINES IN ADULTS WITH 

THE G2m(n) ALLOTYPE. Donna M. Ambrosino, George R. Siber, Erna 
van Loghem and Gerald Schiffman (Spon. by Kenneth Mcintosh). 
Harvard Medical School, Sidney Farber Cancer Institute, Depart
ment of Clinical Microbiology, Boston, MA. 

In order to determine whether the antibody response to bacter
ial PS antigens is related to immunoglobulin allotypes, we ex
amined Gm (z,a,x,f,n,g,b), A2m (1,2) and Km (1,3) allotypes in 
130 healthy adults immunized with Hib polyribophosphate (PRP), 
rneningococcal gp A and C, and pneumococcal vaccines. Post
inununization antibody concentrations were significantly higher in 
G2m(n)+ than G2m(n)- patients for PRP and 8 of 11 pneumococcal 
types. Km(l)+ individuals showed a trend for lower post-inununi
zation antibody concentrations to PRP and meningococcus A and c 
than Km(l)- subjects. 

G2m(n)+ 
G2m(n)-

Km(l)+ 
Km(l)-

Geom. Mean post-immunization antibody level (µg/ml) 
No. PRP Men A Men C Mean pneumo. 
87 34.7] 12.3 33.8] 1.881. 
43 21.2 p=. 02 11.5 26.7-p=.ll l.217Jp=. 002 

14 
116 

18.91 10.9 
31.5-p=.!3 15.3 

21.9J 1.501 
32.8 p=.07 l.68l]p=. 5o 

We conclude that the G2m(n) allotype, a genetic marker of the 
IgG-2 subclass, identifies individuals with an enhanced antibody 
response to several bacterial PS antigens. Conversely G2m(n) 
negative individuals may be at increased risk of infection bv 
encapsulated organisms. 

DETECTION OF EPSTEIN-BARR VIRUS DNA IN LYMPHOIDTIS• SuES BY NUCLEIC ACID SPOT HYBRIDIZATION. W.A. Andiman 
and G. Miller. Yale University School of Medicine, De

partment of Pediatrics and Epidemiology and Public Health. New ftiven,CT. 
. technique, nucleic acid spot hybridization, permits 

sensitive, screening of small numbers of cells for specific se
quences. This method detects EBV DNA in cultured cells. We now 
report preliminary data about its application to diagnosis of EBV 
infections in clinical samples. We used as DNA probes either 
whole EB viral genomes or EB viral DNA fragments propagated in 
plasmids in E.coli. The probes are radiolabelled with 32p, and 
the content of viral DNA is estimated from radioautograms or by 
scintillation counting of filters containing samples to which the 
probe has bound. Statistical analysis, aided by computer, shows 
that the relationship between genome copy number and the amount of 
32Pin the probe bound by the sample, is best described by a log
log plot. 

We have studied lymph node, spleen, peripheral blood, bone mar
row and tumor tissues from a group of 20 patients with a variety of 
disorders. Two of nine samples analyzed with an intact viral 
probe and 2 of 11 samples with probes of cloned fragments con
tained significant amounts of EBV DNA. Positive reactions, with 
genome numbers varying from 7-102 copies per cell, were found in 
patients with nasopharyngeal cancer, B cell lymphosarcoma, nodular 
sclerosing Hodgkin's disease, and chronic myelogenous leukemia. 
The spot hybridization technique should be valuable in clarifying 
the relationship between EB virus and a number of lymphoprolifera
tive diseases. The method can also be adapted for diagnosis of a 
variety of othe1· diseases. 

IMMUNOGLOBULIN CLASS-SPECIFIC ANTIBODY TO GROUP B 933 STREPTOCOCCAL (GBS) ANTIGENS IN PREGNANCY. Bascom 
£.. Anthony, Ec2eary, Niltdia £.. Concepcion. 

UCLA School of Medicine, Harbor-U L Medica enter, Dept. of 
Pediatrics, Torrance, CA. 

Human type-specific antibody to GBS has been measured in this 
laboratory by ELISA, using carbohydrate antigens purified from 
culture supernatants and tyrosylated for binding to microtiter 
wells and affinity-purified antiglobulins conjugated with alka
line phosphatase. vJith this immunospecific and quantitative 
assay, we have confirmed an absence of type-specific IgG antibody 
in infants with Type III sepsis and have shown that 20-25% of 
sera from pregnant carriers of types II and III contain measur
able lgG (>0.15 µg/ml) to the homologous antigen at term. By 
comparison: <5% of noncarriers were antibody-positive. 

We have now measured IgM and lgA antibody for Type III in the 
same maternal population. In contrast with the lgG findings, 
measurable IgM antibody (>l µg/ml) was present in 41/50 of all 
subjects studied (B2%). The prevalence was some what higher in 
carriers (25/27 or 93%) than in noncarriers (16/23 or 70%)while 
the mean level was slightly lower (3.7 vs 5.1 µg/ml). As ex
pected, IgM antibody has been undetectable in all infant sera 
studied. IgA antibody was present in only 2 of 27 carriers (7%) 
and in no noncarriers at term. 

This striking prevalence of type-specific lgM was unexpected 
and is unexplained. However, if IgM is protective for human GBS 
disease, it may account in part for the infrequency of invasive 
infection outside the newborn period. 

VARICELLA VACCINE: A FOLLOW UP STUDY OF IMMUNIZED 93-" HEALTHY CHILDREN. Allan Arbeter, Stuart Starr, 
Patricia Paciorek, Deborah Miller, Toshiaki !hara, 

Hitoshi Kamiya, Stanley Plotkin, University of Pennsylvania 
School of Medicine, Children's Hospital of Philadelphia, 
Department of Pediatrics, Philadelphia, PA. 

One hundred and seven healthy children who previously received 
one of the live varicella zoster virus vaccine were followed up 
18 to 30 months later. The number of follow up vaccinees 
restudied per original total number of individuals in each 
vaccine group were 44/52 OKA-Biken, 27/38 OKA-RIT-SK, 20/25 KMcC 
p40 and 16/17 KMcC p 50. 

Detailed information on varicella/zoster exposures and 
subsequent illness was obtained. Laboratory studies included 
detection of antibodies to VZV by FAMA and IAHA assays and for 
selected sera by ADCC and neutralization assays. In vitro 
lymphocyte proliferation to VZV antigens was done on peripheral 
blood of OKA-RIT-SK and KMcC vaccinees. 

One case of varicella occurred in a child who seroconverted 
after receiving KMcC p50. In 21 instances serological boost 
(>2-fold) were detected in absence of clinical disease. Five 
children who had seroconverted (4 OKA-Biken and I KMcC p50) 
became seronegative. Ninety five percent of the vaccinees 
remained antibody positive. All vaccinees tested for lymphocyte 
proliferation responded to VZV antigen. 

PATHOPHYSIOLOGY OF ifAEMOPHILUS INFWENZAE TYPE B (llib) 
PNEUMONIA. Jose L. Arredondo, Jose I. Santos and 
Joseph J. Vitale (Spon. by Jerome O. Klein), Boston 

university School of Medicine, Boston City Hospital, Departments 
of Pediatrics and Pathology, Boston, MA . 

The pathophysiology of Hib pneumonia is poorly understood and 
may be related to the host's nutritional status. Using .'l wean
ling rat model, pneumonia was produced by intratracheal instal
lation of 105 Hib cells into control and iron deficient animals. 
The kinetics of pulmonary, blood, and splenic clearance were 
determined by quantitative bacteriology. Capsular antigenemia 
and antibody response were measured by CIE and an enzyme linked 
radioirranunoassay, respectively. Bacteremia was detected as early 
as 12 hours and as late as 12 days after inoculation with peak 
levels occurring between days 3 and 5 and coincided with gross 
and histologic evidence of pneumonia. Similarly, lung bacterial 
counts progressively increased reaching 107-10 8 per gram of lung 
tissue within 72 hours and slowly decreased with positive lung 
cultures still present up to 24 days post infection. In 
iron deficient animals were bacteremic S to 6 days longer and 
demonstrated slower resolution of their pneumonia than did 
controls. These data indicate that Hib pneumonia caused a marked 
impairment in lung anti-Hib defenses within 72 hours of the onset 
of infection and that while blood clearance was generally 
accomplished by day 12, pulmonary clearance and resolution of 
pneumonia took over 3 weeks. Furthermore, this animal model 
appears to have the potential for in vivo evaluation of nutri
tional modulation on pulmonary host defense mechanisms. 
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IMMUNOLOGIC AND EPIDEMIOLOGIC ASPECTS OF NON-:1ATERNAL 936 NATURALLY ACQUIRED VARICELLA ZOSTER VIRUS (VZV) INFEC-
TION IN INFANCY. Koichi Baba, Hyakuji Yabuuchi, 

Michiaki Takahashi, and Pearay L. Ogra, Dept. of Pediatrics, State 
University of New York at Buffalo, Osaka University, Osaka, and 
Research Institute for Micrubial t>j ··.c.::\!:;es, Osaka, Japan. 

Employing the techniques of immunofluorescence, neutralization 
of tissue culture infectivity and dermal response to VZV antigen, 
the development of VZV specific immune response and evolution of 

infection was studied in a population of infants under 
one year of age during outbreaks of varicella in a semi
closed domiciliary institution for infants in Japan. over a per
iod of four years, 250 residentsranging in age from 27 days to 32 
months were tested for cutaneous reactivity to VZV antigen, and 
VZV specific antibody activity before, during and after each out
break of varicella. Of these, 85 subjects developed clinical var
icella, with an overall attack rate of 100% for all susceptible 
subjects. Significantly, however, all infants under two months of 
age were infected following such exposure, despite the presence of 
pre-existing maternal antibody. The degree of cutaneous involve
ment appeared to be milder (<20 vesicles) in infants less than two 
months old and severe cutaneous disease (with over 300 eruptions 
or confluent rash) occurreC:: ITK>re frequently in subjects 2 to 11 
ITK>nths of age. Pre-existing antibody did not prevent development 
of illness, or alter the degree of antibody or cellular irranune 
response to subsequent infection. However, the peak cutaneous 
reactivity to VZV antigen after infection was found to be signi
ficantly lower in infants under two months of age. 

IMPAIRED MIGRATORY ANO CHEMOTACTIC ACTIVITY OF • 937 NEUTROPHILS DURING CYTOMEGALOVIRUS INFECTION OF MICE. 
James F. Bale, Jr.,Earl R.Kern, James C. Overall, 

and J. Richard Baringer. Department of Pediatrics, Univer
sity of Utah School of Medicine, Salt Lake City and Department 
of Neurology, University of California, San Francisco. 

Cytomegalovirus (CMV) infection has been associated with 
altered host defense and an increased susceptibility to infec
tions. In a murine model, we demonstrated previously an 
impaired inflarrmatory response to a subcutaneous challenge with 
Kl E. coli during the acute phase of a sublethal murine CMV 
(MCRV)"""lnfection. To further define altered neutrophil func
tion, we examined absolute neutrophil counts (ANC) in peripheral 
blood and in a subcutaneous sponge and the chemotactic ability 
of neutrophils in the sponge during MCMV infection. Results 
indicated that ANC in the sponge, but not the peripheral blood, 
were markedly decreased and neutrophil chemotaxis was depressed 
on days 1-4. For example, on days 1-2 the following mean values 
were obtained in MCMV-infected and sham-inoculated mice: peri
pheral blood ANC of 732 vs 899 (P=0.3), sponge fluid ANC of 1655 
vs 5175 (P=0.001), and sponge fluid neutrophil chemotactic index 
of 1.9 vs 6.2 (P=0.004). These results indicate that the chemo
tactic ability of neutrophils migrating into subcutaneous tissues 
of mice is impaired during acute MCMV infection, and strongly 
suggest that impaired migration of cells from the peripheral 
blood is at least one mechanism accounting for decreased numbers 
of neutrophils in tissues. These alterations in host defense may 
be important in contributing to the development of CMV-related 
secondary infections. 

DISTINCTIVE FEATURES OF FUNGAL INFECTIONS IN LOW 938 BIRTH WEIGHT (LBW) INFANTS. J.E.Baley, R.M.KliegMan, 
A. A. Fanaroff. CWRU, RB&C Hosp., Dept. Peds., Cleve.OH 

In recent years 8% of our infants weiP,hing <1.5 kg had docu
mented sepsis, accounting for 14% of the deaths. These include 
fungal infections which have an insidious onset but dramatic se
quelae. To facilitate earlier we report previously 
poorly recognized but dominant clinical features of fungal in
fection. In 1979-80, 10 infants with identifiable fungi (9 Candi
da, 1 Malassezia) representing 2.7% of LBW admissions, had a mean 
BW of 0.8 kg (0.6-1.1 kg), GA 28 wks and postnatal age of onset 
at 5 wks. Striking presenting clinical features included pulmo
nary infiltrates (pneumonia), radiographically indistinguishable 
from bronchopulmonary dysplasia and resulting in respiratory 
failure (8/10). Necrotizing enterocolitis was simulated in 7 with 
abdominal distention, guaiac positive stools, edema of the bowel 
wall, but ahsence of pneumatosis. Carbohydrate intolerance and 
glycosuria necessitating insulin therapy(?) and Candida endoph
thalmitis (4) were additional features. Predisposing factors in
cluded central arterial and venous lines, prolonged broad spect
rum antibiotic usage(mean 23 days) for suspected(4) or confirmed 
bacterial infection(6}, and total parenteral nutrition(mean 37 
days). Positive cultures for fungus were obtained from blood, 
ur5.ne, CSF and lung biopsy. In 6 infants cultures were intermit
tently positive. 4 had negative cultures despite microscopically 
visible fungus in urine and lung. 6 infants died, all responding 
with oliguria to amphotericin therapy. We conclude that in pre
term infants fungal infections have protean manifestations neces
sitating a high index of suspicion. 

IDENTIFICATION OF A SUBSET OF STRAINS OF NONTYPABLc 939 HAEMOPHILUS ItffLUENZAE ASSOCIATED WITH BACTEREMIA. 
Stephen J. Barenkamp, Robert S. Munson, Jr. and Dan M. 

r.ranoff, Wash U Sch of Med & St. Louis Children's Hosp, St. Louis. 
Nontypable Haemophilus influenzae are a frequent cause of otitis 

media in children and occasTOilally cause bacteremic illness in 
neonates and in older immunocompromised patients. The lack of 
specific strain markers has hampered studies on the relatedness 
and relative pathogenicity of different isolates. We applied the 
techniques of biotype detennination and SOS-polyacrylamide gel 
electrophoresis of outer memhrane protein (OMP} preparations to 
35 epidemiologically-unrelated pathogenic nontypable Haemophilus 
influenzae isolates. Three of five isolates obtained from the 
blood of unrelated newborns with sepsis had concordant major OMP 
profiles and were biotype IV. Two of five isolates obtained from 
the blood of unrelated older children or adults with bacteremia 
had concordant major OMP profiles, distinct from the corrmon pro
file of neonatal strains, and were biotype II. The OMP profiles 
of the remaining five isolates from blood, two isolates from CSF, 
and 23 isolates from middle ear aspirates of children with otitis 
media were unique, although each isolate had peptides with appar
ent molecular weights of 16,000 and 31,500. No nontypable isolate 
had an OMP profile identical with that of any of the 256 type b 
Haemophilus influenzae isolates we have examined. These results 
suggest that a subset of nontypable isolates associated with bac
teremia have distinctive strain markers. Their pathogenicity may 
relate to a predilection for colonizing the female genital tract 
in the case of the corrmon neonatal strain, or an increased 
ability to evade host defenses. 

D!PlffHERIA-PERTUSS IS-TETANUS VACC !NE: REACTIONS AND 9'i{) PROTECTION FROM A HALF DOSE SCHEDULE. Coger M. 
Barkin, Joel S. Samuelson, Lisa Gotlin Spon. by 

James K. Todd')-:-"""Uiiiversity of Colorado Health Sciences Center, 
Department of Pediatrics, Denver and Connaught Laboratories, 
Swiftwater, Pennsylvania. 

Diphtheria-pertussis-tetanus (DPT) vaccine has a very high 
level of reactions when administered according to current recom
mendations. Reduction of side effects while maintaining adequate 
protection would enhance acceptance of this product. In a 
prospective study, patients were randomized to receive standard 
(0.5 ml) or half (0.25 ml) doses of DPT vaccine for all 3 
immunizations administered at 2, 4 and 6 months of age. Side 
effects and antibody responses were determined in 74 children 
who completed the entire primary series. 

Clinical reactions were determined by questionnaire and home 
visits. Reactions were categorized into height of temperature, 
behavioral changes, and local reactions. 306% of children in 
both vaccine groups had temperatures of 102 F or greater and 
35.6% had local reactions consisting of a combination of redness, 
tenderness, and swelling. No differences were noted between the 
2 study groups. However, only 47.0% of the reduced dosage group 
had severe behavioral problems while 64.8% of the standard 
vaccine recipients had comparable reactions (p<0.01). This 
latter difference was most marked during the third immunization. 
Patients had serological evidence of protection to diphtheria, 
pertussis, and tetanus. The decreased reaction and adequate 
protection of the reduced dosage underlines the need to 
reevaluate current 

INTRAVENTRICULAR VANCOMYCIN IN THE TREATMENT 9'i 1 OF VENTRICULOPERITONEAL (VP) SHUNT INFECTIONS 
DUE TO METHICILLIN-RESISTANT, GENTAMICIN-RESIS

TANT (MRGR) STAPHYLOCOCCUS El'IDERMIDIS (STAPH EPI}. Dofglas L. 
IiaUlgl. Fred F. C.H. Simmons, Dept. of Ped., .Univ. o Tenn. 
Ctr. for Health Sciences, Lel'>oiilieiir Children's Med. Ctr., Memphis, TN. 

Six patients ranging in age from 3 weeks to 5 months with VP shunt infec· 
tions due to MRGR strains oT Staph epi were treated with intraventricular vanco· 
mycin (5 mg/day) via the VP shunt (5 cases). In one patient vancomycm (5 
mg/day) was injected directly into the ventricles following removal of an in
fected shunt. An patients had previously received unsuccessful courses of other 
intraventricular antibiotics /rior to vancomycin therapy. Cerebrospinal fluid 
(CSF) sterility was achieve in all cases within 9 days (avg. 4.5 days); therapy 
was continued for an average 6 additional days. In 3 cases no simultaneous 
systemic antibiotics were used. Clinical symftoms and CSF cell counts improved 
within 3 days in all patients. Neutrophils/m CSF before & = 161 ± 138; neutro· 
phils/ml CSF after 3 days B = 55 ± 88 (x ± SD). Shunt devices were surgically 
removed and cultured in all cases upon completion of antibiotic therapy: 2 of 5 
(40",{,) grew the original organism despite persistently negative CSF cultures 
obtained via the shunt reservoir prior to its removal. 

There was no evidence of toxicity during treatment, nor in up to 2 years 
follow-up. Relapse of infection due to the same organism did not occur although 
one patient had a new shunt infection (Staph a1<re1<s) 13 months later. 

These data suggest that vancomycin is both safe and effective in the treat· 
ment of VP shunt infections due to MRGR St'!pl1 epi when administered via the 
shunt. It also appears that in up to 60",f, of cases bacteriologic cure can be 
achieved without removing the infected shunt. Complete erradication of the 
organism, however, can only be guaranteed by removal of the original device. 
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DIRECT DETECTION OF CMV ANTIGEN USING INDIRECT HEMAG-942 GWrINATION INHIBITIOO (IBI)-A NEW METIIOD OF 
TIOO OF VIRAL ANI'IGEN. S. Black, M. Raas, L. Mintz, 

W.L. Drew, H.R. Shinefield. Kaiser Hospital, San Francisco, CA. 
A s:inlJle and sensitive technique has been developed for detec

tion of CMV (cytanegalovirus) antigen in tissue culture super
natant. The assay is a m:xiification of the indirect hem.aggluti
nation assay (IHA) and is capable of detecting 103 TCID50 of 
virus in tissue culture fluid. In the perfonnance of the assay, 
sheep red blood cells are tanned and sensitized with cannercial 
CMV - CF antigen at dilutions detennined by checkerboard titra
tion. A lot of carmercial CMV antisera having an IHA titer oi: 
1:1024 or higher is chosen. The inhibition assay is perfonnecl by 
incubation of equal volunes of tissue culture fluid to be tested 
with the dilutions of the antisera of known strength for 15 min
utes at roan A 1:100 dilution of the Cl1V-CF antigen 
and PBS buffer serve as positive and negative controls respec
tively. These incubated solutions are then assayed for antibody 
activity by IHA. A two fold or greater shift to lower titer as 
canpared with the antigen negative control is considered to be a 
positive test for the presence of viral antigen. The test is rpe
cific in that colsely related viruses such as herpes si.l'lplex do 
not interfere with the assay. Titls IIII assay technique may serve 
as a tool for screening and identification of tissue culture spe
cimens. It also has potential for use in the direct detection of 
viral antir;en in clinical spec:i.rrens. 

!•SE OF COUNTER IMMUNE ELECTROPHORESIS TO DETECT NONVIA-
BLE STREPTOCOCCUS PNEUMONIAE IN BACTEC BLOOD CULTURE 
BOTTLES. Joseph A. Bocchini, Jr., Hillary K. Heard, 

and Ellen D. Rambin, (Sponsored by Joseph A. Little), Dept of Ped 
and Lab Med, Louisiana State University, Shreveport, LA 

BACTEC radiometric systems are used by many laboratories to 
process blood cultures (BC). In the hypertonic aerobic bottle of 
this system, pneumo will frequently produce a positive growth 
index (GI), chocolatize the contents and be visible on Gram 
stain; but will not grow on subculture. The organism is often, 
but not always, recoverable by subculture from the paired anaero
bic BC. During 1978-80, 23% of patients with pneumo bactere
mia at LSUMC had negative subcultures from aerobic BC's with 
positive GI's. In 1981 we performed CIE on aliquots from GI 
positive, chocolatized aerobic BC with Gram positive organisms on 
smear. A Hyland power pack was used. Pneul'!o antibody (Omniserum) 
was obtained from the Statens Seruminstitut, Copenhagen. Of 42 
episodes of pneumo bacteremia, CIE was positive in all 9 of 
the cases in which the aerobic BC had a positive GI but 
failed to grow on subculture. In 7 of these patients, subcul
tures from the anerobic BC grew pneumo and 2 patients had 
clinical illnesses consistent with pneumococcus. Although non
specific precipitin bands were occasionally seen near the cathode 
well, they were easily distinguished from positive bands. No 
cross reactions have been noted in cultures positive for S. aur
eus, epidermidis or Gp B Strep. CIE can be used to 
identify pneumo in aerobic BC in which the organisms are no 
longer viable and can be used to confirm pneumo bacteremia in 
patients whose paired anerobic BC's remain negative; 

CLOSTRIDJUM DIFFICILE JN PEDIATRIC OUTPATIENTS. 944 Douglas Boenning, G2.:!:Y_Fleisher, Joseph Campo?, 
Christine Hulkower, Robert Quinlan (Spon. by .J..egn 

Cortner). The Children's Hospital of Philadelphia, Department of 
Pediatrics, Division of Microbiology, Philadelphia, Pennsylvania. 

Clostridium difficile has been implicated as one cause of 
hospital-acquired diarrhea in children, yet the prevalence of this 
organism in outpatient children with diarrhea has not been estab-
1 ished. We therefore prospectively studied 306 pediatric out
patients over a 12 month period. Children presenting with 
diarrhea and controls with non-diarrheal illnesses were cultured 
for C. difficile an(I potential bacterial pathogens. C. difficile 
isolates were identified on a selective medium and confirmed with 
gas chromatography. Toxin production was detected by counter
iTIITiunoelectrophoresis (CIE). 

Children ranged in age from 2 weeks to 16 years (median 11 mos). 
Bacterial pathogens were found in 10.5% of patients with diarrhea 
(18/171): 12 Salmonella spp., 5 Campylobacter jejuni, and 
l Shigel!2_ Grp. B. f. difficile was found in 7.0% of patients 
with diarrhea (12/171) and 14.8% of controls (20/135). Mean age 
of the 12 diarrhea patients with C. difficile was 9.8 ± 8.6 mos. 
vs. 8.2 ± 4.9 mos. for the 20 positive controls (N.S.). 
Antibiotic exposure during the previous month was found in only 
22% of all C. difficile-positive patients (7/32). These 32 
patients with C. difficile were clinically indistinguishable from 
the other study patients. All strains of C. difficile were 
capable of producing toxin as demonstrated-by CJE. C. difficile 
appears to comprise part of the normal bowel flora in some child
ren despite a negative history of recent antibiotic usage. 

PERMISSIVENESS OF NEONATAL MONONUCLEAR CELLS FOR 945 INFECTION BY !IERPES SIMPLEX VIRUS (HSY) TYPE 2. 
J.Z. Sullivan-Bolyai, C.B. Wilson, L. Brewer and 

L. Corey, Dept. of Pediatrics and Laboratory Medicine, University 
of Washington and Children's Orthopedic Hospital, Seattle, WA. 

Disseminated HSV infection occurs more frequently in neonates 
than adults. To investigate the permissiveness of mononuclear 
cells for HSY replication, cord and adult peripheral blood mono
nuclear cells were separated into monocyte and lymphocyte en
riched fractions by Ficoll-Hypaque centrifugation and adherence 
to plastic or fibronectin. Cells were then infected with HSV-2 
at a multiplicity of infection (MOI) of 1, washed and serially 
assayed for HSY using a microtiter method. 
Mean HSV-2 titers expressed as log10 TCIDSO were: 

Day Post Inoculation 0 2 4 6 
Cord Blood: Mononuclear cells (n=2) 2.2 2.2 1.7 3.0* 

Adherent cells (n=3) 1.9 0.3 <O <O 
Nonadherent cells (n=4) 2.1 1.1 1.6 2.1* 

Adult Blood: Nonadherent cells (n=S) 2.6 1.1 0.2 <O 
HSV-2 in medium alone (n=l) 2.3 1.4 0.1 <O 
* Both p<0.01 compared to other preparations on Day 6 

A 72 hour incubation time prior to addition of virus or varying 
the MOI from .001 to l did not alter these findings. HSV-2 
did not replicate in freeze-thawed cells including the non
adherent cord blood fraction. The data indicate that non
adherent cord blood mononuclear cells are permissive for HSY 
infection. This observation may partially explain the higher 
incidence of viremic spread of HSV in the neonate. 

DEFECTIVE OPSONIZATION 01' L. MONOCYTOGENES USING 946 SERUM FROM INFECTED OR NORMAL NEWBORNS. Robert 
Bortolussi, Dorothy Barnard, Andrew Issekutz, Alan 

Hudak, Jacqueline Ewing, Alexander Allen, Dora Stinson, and Elihu 
Rees. (Spon. by Richard B. Goldbloom) Dalhousie 
Halifax, Canada. 

During a province-wide outbreak of ..!:!· monocytoeenes infection, 
25 stillborn or live neonates with systemic infection were identi
fied compared to only 7 nonpregnant adults. AlthouBh lymphocyte 
and monocyte immaturity has been suggested as a predisposing 
of newborn illness, we wondered if a humoral defect might also 
exist. To test this hypothesis, we assessed (i) hemolytic comple
ment by the classical (CCP) and alternative (ACP) pathways (ii) 
fibronectin (FNC, a nonspecific opsonin) and (iii) opsonization 0f 
listeria using a chemiluminescence assay (CL) on samples of blood 
obtained from 5 control and 5 infected infants during acute ill
ness. Results were expressed as percent of adult .t SD. 

CL CCP ACP me 
Listeria Infants: 6*± 8 104±50 54t±13 211. 7*± 1, 
Control Infants: llt±20 75±25 65 ±35 57 ±10 

*p<0.01, i"p<0.05 vs. adult controls. 

Since complement levels were considered adequate, we attributed 
the poor opsonic activity in newborn sera to other humoral factors 
which are absent or low such as IgM or FNCa Opsonic activity and 
FNC levels were partially corrected in the 4 infants Biven fresh 
frozen plasma (to 40% of adult control). This study suggests that 
the susceptibility of newborn infants to listeria may be due, in 
part to opsonic activity to this organism. 

TRANSPLACENTAL PASSAGE OF lgG ANTIBODY 947 AGAINST GROUP B STREPTOCOCCUS (GBS) TYPE Ia. 
Kenneth M. Boyer, Cynthia K. Pafierniak, Cecile A. Gad

zaia, Jeffre:f D. Parvin, and Samuel P. Gotof. Pritzker Sch. of Med., 
Univ. of Chicago, Dept. of Pediatrics, Michael Reese Hosp., Chicago. 

Passive immunization of the fetus by maternal vaccination has been 
proposed as a means of immunoprophylaxis for neonatal GBS infection. 
Since attack rates of early-onset infection are increased in premature 
infants, the kinetics of transplacental antibody passage are critical to 
the success of such an approach. We measured levels of naturally 
occurring type-specific IgG antibody against GBS-Ia in paired cord and 
maternal serum specimens at gestational ages 22 and 41 weeks. A 
quantitative ELISA technique sensitive to concentrations of specific 
antibody ug/ml was used. Twenty-one of 130 maternal sera had 
IgG anti-GBS la concentrations "?0.25 ug/ml. Ratios of cord:maternal 
IgG anti-GBS la ranged from 0.11 to 1.01. Ratios ?.0.25 were found in 
6 of 6 serum pairs at gestational ages ?.36 weeks, 11 of 11 at 30 to 
35 weeks, and 2 of 5 (including one pair of twins) at gestational ages 
<30 weeks. Although antibody against GBS-Ia was not prevalent among 
the mothers tested, these data suggest that transplacental passage can 
provide protective levels of JgG anti-GBS Ia to premature as well as 
full-term newborns born to immune mothers. In an experimental model, 
antibody levels of 1.5 ug/ml uniformly protect against lethal GBS-Ia 
infection. Therefore, women with 6 ug/ml, which is achievable 
with vaccination, should provide adequate antibody for all but the 
smallest premature infants. 
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VIABILITY OF BordeteZZa pertussis USING TRANSWAB MW 
173 (TS). Kenneth Bromberg, Carl R. Gullans, Vincent 
I. Ahonkhai, Marcelino F. Sierra (Spon. by Leonard 

Glass). SUNY at Downstate, School of Medicine. Kings County Hos
pital, Depts. of Pediatrics and Pathology. Brooklyn, New York. 

BordeteZZa is a difficult bacterium to isolate from 
clinical specimens. Bedside inoculation of both selective and 
non-selective growth media provides the highest isolation rate 
for this organism. A transport medium that would preserve the 
viability or enhance the growth of B. pertussis, however, should 
allow for the isolation of this organism when bedside inoculation 
af growth media is not possible or practical. 

A commercial charcoal-containing transport medium (CCTM) market
ed with a dacron swab as TS (Med. Wire & Equip. Co., Cleveland, 
OH) was shown to preserve the viability of B. pertussis when two 
positive clinical specimens were each obtained with the swab, in
oculated into CCTM, and subsequently incubated on growth medium 
(CM 119, Oxoid, Columbia, MD). Growth medium was also directly 
inoculated with dacron swabs at the bedside. Unexpectedly, one 
of the bedside-inoculated specimens did not yield B. pertussis. 

To clarify this unexpected observation, the ability of TS to 
preserve the viability of B. pertussis was investigated. The or
ganism was recoverable for up to two days from CCTM inoculated 
with dacron swabs from a standardized solution of B. pertussis. 

TS may be a useful alternative to direct specimen inoculation 
for the recovery of B. pertussis from clinical specimens. A clin
ical trial comparing direct bedside inoculation of growth media 
to CCTM and subculture to growth medium is needed, 

INCREASED ADHERENCE (AD) OF GROUP B STREPTOCOCCI (GBS) • 949 TO BUCCAL EPITHELIAL CELLS (BEC) OF INFECTED NEONATES. 
Robert Ji. Broughton and Carol Baker. Baylor College 

of Medicine, Department of Pediatrics, Houston. 
AD of GB£ to neonatal mucosal surfaces, a potentially important 

event in the pathogenesis of ms "ilfection, has not been 
assessed. An AD assay employing H- labeled GBS and adult BEC in a 
ratio of"-1000 bacteria/cell was developed. AD of several clinical and 
prototype Ia, II, and III GBS strains to BEC from healthy adults was 
defined. AD(# GBS/BEC) for the prototype strains was low (mean <l). 
In contrast, themean AD was 61 and 73, respectively, for Ia and II 
isolates from sick neonates. Each of 7 III-GBS isolates from sick 
neonates adhered poorly to adult BEC (mean 6). BEC from 10 i nfarts 
invasive GBS infection (5 early; 5 meningitis; 8 III-ffiS)were studied 
with the infecting GBS isolate, adult BEG-defined strains AD Ia-501 
and non-AD III-732, and compared to age-matched controls. The mean 
AD of GBS infants' BEC (31) for their own isolates was significantly 
greater than that of control infants' BEC (9) (p <.03). 60% of GBS 
infants but no controls had high AD (>25), whereas 70% of controls' 
and only 30% of infected infants' BEC, respectively, adhered poorly 
(<lO)(p<.03). The AD of III strains to control infants' and adults' 
BEC was similar. Although Ia-501 also adhered better to BEC of in
fected infants vs. controls (mean 30 vs. 12), this difference was 
not significant. No AD of III-732 to either group's BECwas detecte:l. 
Age of onset or focus of infection did not significantly influence 
AD. These findings suggest that neonates at risk for invasive 
GBS infection may have increased BEC receptor sites for certain 
strains of GBS and/or that GBS may elaborate products which unmask 
these receptors. 

ADMINISTRATION OF LIVE Vlill!CELLA VACCINE TO CHILDREN 950 WITH LEUKEMIA-A PROGRESS REPORT. P.A. Brunell, Z. 
Shehab, C. Geiser, and J, Waugh. Univ. of Tx. Hlth 

Sc. Ctr., Dept. of Pediatrics, San Antonio. Texas. 
Live varicella vaccine was given to 21 susceptible children 

with acute lymphoblastic leukemia and one child with non
Hodgkin' s lvmphoma. Ten patients were on chemotherapy and one 
or more years since remission or diagnosis. The remaining 12 
had completed chemotherapy, Antibody was present in all the 
vaccinees at one month post-immunization and was still d.etectable 
in all 13 children tested at one year. Two vaccinees on chemo
therapy who developed a biPhasic rash were the only who 
failed to develop a blastogenic response to VZ antigen. A third 
patient on chemotherapy developed an abortive rash following 
immunization. A sibling of one of the former patients sero
converted probably due to infection with vaccine virus spread 
from the vaccinee. Neither he or any other of the 18 susceptibls 
or 59 immune household contacts of vaccinees had clinical 
evidence of varicella. None of the other contacts had rises in 
VZ antibody following immunization. Four vaccinees had house
hold exposures to chickenpox and one to zoster. This resulted 
in one mild case of chickenpox 2 years following vaccination. 
In addition, 2 vaccinees had multiple school exposures and 2 
vaccinees other types of exposures with no illness resulting. 
None of the vaccinees have developed zoster thus far. The 
vaccine appears to be safe and effective, and routine adminis
tration should now be considered for children with leukemia 
one vear or more since diaRnosis or remission. 

PROSPECTIVE RANDOMIZED CLINICAL TRIAL EVALUATING THE • 951 EFFICACY OF EXPECTANT THERAPY OF OCCULT BACTEREMIA. 
William L. Carroll, Jonathan I. Singer, Michael K. 

Farrell, Mary A. Jackson, Jeffrey S. Lobel, Edward D. Lewis, 
(Spon. by Martin G. Myers). Children's Hospital Medical Center, 
Cincinnati, Ohio. 

Antibiotic therapy for children without foci of infection and 
at risk for bacteremia is controversial. We conducted a pro
spective randomized clinical trial using expectant antibiotic 
therapy in children at risk for bacteremia. Ninety-six children 
age 6-24 mo., with fever >40°c, no identifiable source of infec
tion and leukocyte count >"15,000 and/or sedimentation rate >30 
were enrolled. All children had a blood culture, chest x-ray, 
urinalysis and urine culture. A lumbar puncture was performed 
if age <12 mos, Patients were randomized to receive either no 
antibiotic therapy or CR Bicillin 50,000 U/kg IM followed by 
Penicillin V 100 mg/kg/day for 3 days. Patients were examined at 
24 and 72 hrs. Fifty patients were treated expectantly and 46 
received no antibiotic therapy. Ten of the 96 patients were bac
teremic (9 S. pneumoniae, 1 H. influenzae). Four of the 5 trea
ted bacteremic cases were improved at the first follow up visit 
(afebrile and no obvious focus of infection). The 5 untreated 
patients were unimproved, 4 developed focal infections (2 menin
gitis, 2 otitis media) (P<0.05, Fischer exact test). No compli
cations of expectant therapy were detected. Expectant antibiotic 
therapy for children who have no obvious source of infection and 
who meet these criteria associated with occult bacteremia is 
warranted. 

SERUM OPSONIC RESPONSE TO H. INFLUENZAE TYPE B (RIB) 952 VACCINE IN 15-18 MONTH OLD-CHILDREN. K. Lynn Cates, 
Lolita Caparas, Martin F. Randolph, J.S.C. Kuo, 

Christine L. Williams, and Martha L. Lepow, (Spon. by Milton 
Markowitz). University of Connecticut Health Center, Depart
ment of Pediatrics, Farmington; Medical Research Division, 
American Cyanamid Co., Lederle Laboratories, Pearl River,NY and 
Albany Medical College, Department of Pediatrics, Albany,NY. 

We studied the ability of children immunized with DPT-poly
ribosylribitol phosphate (PRP) to mount a serum opsonic res
ponse to HIB. Twenty-seven children were randomly assigned to 
receive PRP (GpA, N=l2) or DPT booster (GpB, N=l5). Sertm1 was 
obtained before and 1 month after vaccination. HIB opsonic 
activity was determined using 3H-thymidine-labeled HIB and 
normal human PMN. Five children in GpA, but only l in GpB had 
a significant rise in serum opsonic activity to HIB (p<0.05). 
Mean GpA postiamunization opsonic activity, expressed as % 
phagocytized bacteria, (xzSEM, 60.8%4.1) was significantly 
higher than that from GpB (47.5±2.B)(p<0.05). Mean opsonic ac
tivity in the 5 responders was 64.8. Preimmunization serum from 
GpA and GpB had similar mean opsonic activity (GpA=52.7±. 2.8, 
GpB=46.fu, 2.9). Sera were also tested by radioimmunoassay for 
anti-PRP antibody. Ten children in GpA, including all 5 with an 
opsonic response, and none in GpB, had an increase in anti-PRP 
antibody. The presence of serum bactericidal and anticapsular 
antibody at the onset of HIB disease in some children suggests 
that other factors may be necessary for resistance to this or
ganism. We have demonstrated an opsonic response to PRP vaccine 
which may contribute to host defense against HIB disease. 

NEUTROPHIL PRODUCTION DURING EXPERIMENTAL GROUP B • 95:3 STREPTOCOCCAL SEPSIS. Robert D. Christensen, Jane 
Macfarlane, Nancy Taylor, Harry R. Hill and Gerald 

Rothstein, University of Utah School of Medicine, S.L.C., Utah. 
Neutrophilia usually accompanies bacterial infection in adults 

but infected neonates frequently develop neutropenia. In an at
tempt to explain this difference, we studied neutrophil(neut) 
production and marrow pool sizes in groups of 6-9 adult and neo
natal rats inoculated with 3xl06 type II group B strep(GBS)/gm 
body wt. All infected adults survived, developing neutrophilia 
with a peak count of 340+18% of control(x+SEM, p<.001). In con
trast, infected neonates-developed profound neutropenia of 
control, p<.001) and 88% died. In adults the neut storage pool 
(NSP=all PMN+bands+metamyelocytes within the marrow) diminished 
to 65+4% of control, but the neonates' NSP became almost com
pletely depleted(9+2%, p<.001). Infected adults increased their 
granulocytic stem cells(CFUc) by 320:!:_20%(p<.001) and their CFUc 
proliferative rate (determined by tridiated thymidine suicide) by 
95+4%(p<.001). In the face of neutropenia and NSP depletion, how
ever, infected neonates had decreased CFUc(48+8%, p<.001) and 
CFUc proliferation did not increase. Thus, adult rats responded 
to GBS infection with neutrophilia, a modest temporary reduction 
in NSP, and an increase in stem cell number and proliferative 
rate. In contrast, infected neonates developed profound neutro
penia, an exhausted NSP and did not increase stem cell number or 
proliferative rate. It appears that both exhaustion of the NSP 
and inability to accelerate neut production result in the neutro
penia in neonatal GBS sepsis. The deficient neut supply which re
sults may contribute to the high mortality in this condition. 
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INCREASED OPSONIC ACTIVITY IN SICKLE CELL PATIENTS 954 AFTER PNEUMOCOCCAL IMMUNIZATION. David S. Chuc'win, 
Mary H. Caulfield, Arthur J. Anunann, Diane W. Wara, 

University of California, Department of Pediatrics, San Francisco. 
Sickle cell disease patients (SCD) produce antibodies after 

pneumococcal polysaccharide (PPS) immunization, but increased op
sonic activity has not been demonstrated. We studied the correla
tion between a rise in s. pneumoniae type 7 PPS antibodies (aPPS-
7), measured by RIA (Dr. G. Schiffman), and increased opsoniza
tion in vitro. We measured the uptake at 30 min by human neutro
phils of radiolabelled type 7 bacteria opsonized with the test 
serum. A 2 fold increase (FI) was defined as a positive antibody 
response, and a 1.45 FI as a positive opsonic response (>2 x 
coefficient of variation). Sera from 18 SCD >2 yrs, 6 SCD <2 yrs, 
and 6 controls before and after PPS immunization were tested: 

ng Ab N/ml >2 \ Uptake >l.45 
Pre Post FI Pre Post FI 

SCD >2 yrs 337+288 1051+392 13/18 36+27 70+27 11/18 
SCD <2 yrs 79+31 537+475 4/6 12+4 15+7 3/6 
Controls 877+1263 2061+1074 5/6 57+24 73+17 2/6 

SCD >2 yrs had significant increases in mean antibody (p <.001) 
and opsonic (p <.001) levels after immunization. SCD <2 yrs had 
borderline antibody (p=.06) and opsonic (p=.12) responses. Mean 
antibody amounts and opsonic activity pre- and post-inununization 
were significantly greater in SCD >2 yrs than SCD <2 yrs (.042 >p 
>.001). In all, 17/24 SCD (71%) had a positive antibody response; 
14/17 (82%) of them had a corresponding increase in opsonic ac
tivity. Thus, most but not all SCD who responded to PPS immuniza
tion had a concomitant increase in opsonic activity for type 7. 

AMPR PLASMID DNA INTEGRATED INTO THE CHROMOSOME OF 955 HAEMOPHILUS INFLUENZAE (HI): CLINICAL AND EVOL!Jf!ON-
ARY IMPLICATIONS. M. Murphey-Corb, M.A. Willard, R.S. 

Daum, Dept. of Peds, Tulane U., New Orleans, Louisiana. 
-- The majority of ampR Hi clinical isolates are free of physi
cally demonstrable extrachromosomal DNA. Properties of these 
"plasmid-free" (pf) strains include stability of the 8-lactamase 
phenotype and conjugal transfer of amp resistance determinants to 
ampS recipients at low frequency. Moreover, ampR transconjugants 
obtained from such crosses uniformly contain plasmids. These ob
servations suggest that plasmid DNA in pf strains may be physical
ly integrated into the bacterial chromosome. To test this hypothe
sis, we utilized the transfer technique of Southern to visualize 
plasmid specific DNA sequences in the chromosome of pf ampR Hi. 
Total cellular DNA from pf ampR donor, amps recipient, and plasmid 
containing transconjugants was digested with Sac! restriction 
endonuclease. The resulting fragments were fractionated by agar
ose gel electrophoresis and transferred to nitrocellulose where 
plasmid specific sequences were visualized by autoradiography after 
hybridization to 32p labeled plasmid DNA. These results demon
strate conclusively that maintenance of plasmid sequences in pf 
strains occurs via integration into the host genome. The clinical 
significance of the recognition of 2 modes of R factor carriage in 
Hi is derived from known evolutionary advantages enjoyed by bact
erial strains with genetic elements of this versatility. Extra
chromosomal R factors in Hi are easily Jost in the absence of anti
biotic pressure but are readily transferred to other strains. Con
versely, integration of R factors allows uniform stability of resis
tance determinants but inefficient dissemination in the species. 

EFFECT OF ORAL ANTIBIOTICS ON THE OUTCOME OF SEROUS 9560TITIS MEDIA (SOM). Michael J. Corwin, Leonard B. 
Weiner, Daniel A. Daniels (Span. by Frank A. Oski). 

SUNY Upstate Medical Center, Dept. of Pediatrics, Syracuse, N.Y. 
SOM is a frequent residual of acute otitis media (AOM). This 

study was undertaken to determine the effect of oral antibiotics 
on the outcome of this residual SOM. The study was conducted in a 
private pediatric practice where pneumatic otoscopy and tympano
metry were perfonned on all patients 30 days followina the diaq
nasis of AOM. Patients were eligible for enrollment in the study 
if they were found to have SOM at this followup visit. Following 
enrollment, subjects were randomly assigned to either treatment 
with a combination of sulfisoxazole (150 mg/kg/day) and erythro
mycin ethylsuccinate (50 mg/kg/day) for 10 days or no treatment. 
Repeat pneumatic otoscopy and tympanometry was scheduled every 30 
days for 4 months. Followup examiners were unaware of the initial. 
treatment regimen. Seventy subjects (50% treated) have been en
rolled with a mean age of 3.5 years (range 0.8-11 years). At the 
first followup visit SOM was resolved in 31 subjects (58% treated) 
and persistent in 20 (55% treated). Nineteen patients returned 
with AOM prior to the first followup visit. Only 32% of these 19 
patients were in the treatment group. Followup of the 20 patients 
with persistent SOM at 30 days post enrollment revealed 9 patients 
(44% treated) with persistent SOM at 60 days, 5 patients (60% 
treated) at 90 days and only 2 patients (50% treated) at 120 days. 
These data support the view that oral antibiotics will not hasten 
the resolution of SOM but may reduce the recurrence of AOM. 

PREllENI'ICN OP GRJUP B STREPWCCCCAL (GBS) COLC.l<-957 IZATICN IN MICE WI'IH 'IDPICALLY APPLIED LIPO
'lliIOlOIC ACID (LTA). Frederick Cox (Spon. by Alex F. 

Robertson). Medical College of Georgia, of Pediatrics, 
Augusta, Georgia. 

A rrouse ITDdel of maternal-newborn (M-N) transmission of GBS 
colonization was developed. Pregnant swiss-Webster mice were 
colonized daily for 3 days before delivery with approximately 
108 type III GBS delivered to the vaginal canal, oral cavity 
and nipples. Cultures frcm the ltDuth, perineum and nape of 
newborn mice were obtained at birth in Todd-Hewitt broth 
containing naladixic acid and gentamicin. LTA (2 m::i/ml), pre
pared frcm type III GBS, or pmsphate b.iffered saline (PB.5) was 
then applied topically to the 3 sites. 

Repeat cultures at 3 days of age revealed 35/75 (47%) PB.5 
treated mice and 0/79 LTA treated mice were colonized if 2 doses 
of LTA were applied. No obvious toxicity was noted. 

In separate experilrents, O. 5 ng/ml of LTA was protective in 
the M-N rrodel and prevented colonization with 60,000 GBS in the 
oral cavity of newborn mice. LTA frcm type III organisms also 
protected against colonization with type I or II GBS. 

'Ihis is the first in vivo evidence that colonization with GBS 
can be prevented by a substance knONn to interfere with their 
adherence to epithelial surfaces. 'Ibis may be a useful method 
of prophylaxis against GBS infection in neonates if it is non
toxic. 

VARIATICN IN GRJUP B STREP'roCXJCCAL (GBS) AmERENCE 958 WI'IH GESTATIONAL AGE (GI\) • Frederick Cox (Spon. by 
Alex F. Robertson) • Medical College of Georgia, 
of Pediatrics, Augusta, Georgia. 

Adharence of GBS to bu=al epithelial cells (BOC) was tested 
by mixing 108 GBSfet]. and 105 BEX:/ml under standard conditions 
and detennining the nean number of GBS/cell. Testing was 
perfonred in 33 infants with different GI\ during the first 24 
hours of life. 

Mean Number of GBS/BEC (No. Patients) 
GA <32 35-32 36 37 38 39 40 41 - -

42(3) 40(2) 31(5) 23(3) 15(5) 11(5) 9(5) 8(5) 
Range 40-46 38-41 29-35 21-24 12-18 10-14 8-10 6-9 

Results revealed a curvilinear relationship between adherence 
and GI\ with a significant decrease in adherence with increasing 
GI\. The polynanial regression ITDdel: adherence; -44.3844 + 
7.6767 (GI\) -0.1582(GA2) was found to predict 92% (r ; -.96) of 
the variance in adherence. Background bacterial =unts before 
addition of GBS were zero in all patients. In 5 healthy adult 
controls, 88 GBS adhered/cell. Pre-treatlrent of adult BEX: with 
amniotic fluid fran a nonnal tenn pregnancy for 72 hours reduced 
adherence to 80 GBS/cell. 

'Ibis data suggests that an inhibitor to GBS adherence 
develops late in gestation. 'Ibis may be a nonnal protective 
rrechanism for the first few days of life in tenn infants. In
creased adherence in pranature infants may explain, in part, 
their higher incidence of GBS infection. 'Ibis i,,, the first 
report of GBS adherence in premature infants. 

IN VIVO EFFECT OF BREAST MILK INHIBITION OF 959 BACTERIAL ADHERENCE. Al ice H. Cushing, 
University of New Mexico School of Medicine, 

Department of Pediatrics, Albuquerque. 
Enterotoxigenic E. coli, in order to cause diarrhea, 

must also adhere to-mucosa! surfaces. In man, two of 
these adherence-mediating surface materials, called 
colonization factor antigens (CFA), have been defined. 
They may be presumptively identified by the organisms' 
ability to agglutinate red blood cells from different 
animal species in the presence of mannose. Antibodies 
to CFA and non-antibody adherence-inhibiting materials 
have been demonstrated in human breast milk in vitro 
hut r efficacy in vivo has not been reported-.--

We compared episodes of diarrhea following fecal 
carriage of toxigenic-CFA+ bacteria in breast fed 
babies with the ability of their breast milk to inhibit 
CFA+ agglutination. Results were as follows: 

Diarrhea 
No diarrhea 

Inhibition No inhibition 
0 
8 

Results in this small number of subjects sugqests 
that breast milk inhibiti.on of bacterial adherence 
correlated with the babies' capacity to carry 
toxigenic-CFA+ organisms and r.ot have diarrhea. 
Secretory antibody to toxin, on the other hand, showed 
no such association. 
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UNSUSPECTED MENINGOCOCCAL BACTEREMIA (UMB). Barry 
Dashefsky, David W. Teele, and Jerome 0. Klein. 
Boston University School of Medicine, Boston City 
Hospital (BCH), Department of Pediatrics, Boston. 

To determine the incidence and clinical course of UMB in 
children we reviewed charts of all 21 children at BCH with 
meningococcemia from Sept. 1971 to Dec. 1981. Of these, 13 (mean 
age 18 mo., range 2-70 mo.) were initially treated 
parenterally for sepsis (6), meningitis (4), pneumonia (2), and 
arthritis (1). Ten (mean age= 10.5 mo., range= 5-20 mo.) were 
considered well enough to be sent home. 

Eight of these 10 received oral antibiotics for otitis media 
(6) or pneumonia (2). At recall, of these 8, I with a previously 
normal lumbar puncture (LP) and without prior LP had 
menil"'!gitis, 4 were afebrile and without focus of infection, and 
2 were still febrile with the same focus. Six were hospitalized 
and treated parenterally; 2 were continued on oral therapy as 
outpatients. All 8 recovered without further complications. 

At first visit, 2 without focal infection were not treated. 
On recall, 1 was treated orally for otitis media; 1 was treated 
parenterally for meningococcemia. Both recovered uneventfully. 

Meningococcemia has been considered an ominous event. These 
show that UMB occurred in mildly to moderately ill children 

and accounted for 46% of cases of meningococcemia. Like 
unsuspected bacteremia due to Streptococcus pneumoniae and 
Haemophilus influenzae, the outcome of UMB in children initially 
untreated or treated with oral antibiotics varied but included 
development of meningitis (20%). 

PATHOGENIC EFFICIENCY OF PLASMID CONTAINING (R+), 961 AMPICILLIN RESISTANT (AMPR) H. INFLUENZAE TYPE B (HIB) 
R S Daum, M Zutter, E .! Johnson and.! E Willard. Dept. 

of Pediatrics, Tulane University, New LA. 
Genes that code for ampicillin resistance in Hib are carried 

on extrachromosomal plasmids in 10/37 (27%) of strains. To assess 
the possibility that R+, ampR strains of Hib are at a selective 
disadvantage relative to genetically related amp 5 strains, we 
used the infant rat model to study infection in 277 pups inocu
lated with one of four strai.1s. Strains studied included Eagan 
(R-, amps), A/Eagan (R+, ampR) - a laboratory derived transcon
jugant containing plasmid DNA encoding for ampR, C306(R+, ampR)
a clinical isolate and C306(R-, amps)- a blood isolate from an 
animal inoculated with C306(R+, ampR). Major outer membrane pro
teins were analyzed by SDS-polyacrylamide *el electrophoresis 
and were identical between pair strains. R and R- strains 
readily colonized the nasopharynx. The incidence of bacteremia 
was greater in R- inoculated animals but this difference was not 
significant. However, the geometric mean number of bacteria in 
blood was significantly (p<.05) less in R+ inoculated animals as 
was the incidence of meningitis (p<.03). B-lactamase elaboration 
by R+ strains was unstable and associated with loss of detectable 
plasmid DNA at variable frequency. We conclude that in the infant 
rat model, strains of Hib containing 30 Md ampR plasmids are at 
a subtle selective disadvantage relative to genetically related, 
plasmid free strains and that such R+ ampR strains are less 
efficient pathogens. 

CYTOMEGALOVIRUS (CMV) IN BREAST MILK AND TRANSMISSION • 962 TO T!lf. INFANT. M. Dworsky, M. Yow, S. Stagno, R.__!'ass, 
C. Alford. University of Alabama in Birmingham, 

Department of Pediatrics, Birmingham, Alabama. 
We assessed the relative importance of maternal excretion of 

CMV in milk and other sites for transmission in 47 breast feeding 
mother-infant pairs. The 13 seronegative women, (mean follow-up 
10 months, age 23 years, months breast feeding 4.0) did not ex
crete virus at any time and none of thEir infants acquired CMV. 
In contrast, 12 infants born to 34 seropositive women (mean fol
low-up 9.5 months, age 25 years, months breast feeding 3.2) ac
quired CMV between 1 and 6 months (p=0.01). None of the eleven 
infants who nursed less than I month became infected. Twelve of 
23 infants who nursed long<r than I month did so (p=0.002), indi
cating that increased duration of breast feeding increasr:s the 
likelihood of infant acquisition. Eleven (31%) women shed CMV in
to their milk, 4 (11%) into their vaginal tract, 3 (9%) into their 
urine and 1 (3%) into saliva. Shedding at each maternal site 
(mean number of cultures per woman for milk 2.8, vagina 4.6, 
throat 4. 7, urine 4.4) was intermittent. Nine of II (82%) infants 
born to mothers who excreted CMV into breast milk became infected. 
Only 3 infants (13%) became infected who were born to the 23 moth
ers who excreted CMV from other sites or in whom CMV was not dem
onstrated. Clearly seropositive women who excrete CMV into their 
milk are more prone to infect their infants (p<0.001) and this ap
pears to be the most common source of CMV for breast fed infants. 
Protracted pneumonitis of moderate severity associated with the 
onset of viruria in 2 infants co-infected with C. trachomatis has 
been the only adverse sequelae in the brief follow-up period. 

DEFICIENT CLASSICAL PATHWAY (CP)-MEDIATED OPSONOPHAGO
• 963CYTOSIS (OP) OF TYPE Ia GROUP B STREPTOCOCCI (GBS) IN 

NEONATAL SERA. Edwards, Buffone, 
and Carol J. Baker. Baylor--cDnege of Medicine, Departments of 
Pediatrics-and Pathology, Houston. 

We have shown previously that OP activity of adult sera for fresh 
clinical Ia GBS isolates is mediated by the CPin a non-antibody de
pendent fashion. The present study was designed to determine the 
influence of opsoni ns other than type-specific anti body (TSA) which 
might be critical for efficient OP of Ia GBS by neonates. Sera colkted 
to preserve endogenous complement were obtained from 20 tenn neonates 
<72 hrs. old and their mothers. OP activity for a clinical IaGBS strain 

was determined in an assay requiring hllTian leukocytes, ser\JTI and 
3xl0 Ia GBS. Significant OP (bactericidal index [BI] was observed 
in 12 neonatal sera (mean 91%, range 75-98%), while 8 had deficient OP 
(mean 19%, range 0-37%). Chelation of high BI sera with MgEGTA inhibited 
CP-medi ated OP. OP was not influenced by TSA level (median 2. l µg/ml, both 
groups). However, the mean CH for high Bl sera (300 JU/ml} was signifi-
cantly greater than that for5flow BI sera 6rean227 ,range 195,'Z72)(p<.OCI). 
Mean CH 50 values for maternal sera of high vs. low BI neonates 11ere simi-
1 ar ( 493 vs. 481, respectively). LCM BI neonates had lower mean ti 1Ers of 
each complement c001ponent assessed (Cl,C4,C2,1::3 hemolytic titers; Clq,C4, 
C3, B, C3b!NA inmunodiffusion titers) than high BI neonates. Clq immuno
diffusion and C4 hemolytic titers were significantly lower for low Bl 
sera than representative high BI sera (p<.05). These results suggest 
that inadequate functional levels of one or more CP components 
could be a critical factor predisposing certain neonates to 
invasive type Ia GBS infection. 

DEFECTIVE P!IAGOCYTIC CELL FUNCTION IN TWO INFANTS WITH 96" SEVERE GRAM-NEGATIVE ABSCESS DISEASE. Greg R. Elliott, 
Jon S. Abramson, Warren E. Regelmann, Henri Verbrugh, 

Paul G. Quie, Univ. of Minnesota, Dept. of Pediatrics, Minneapolis 
TWO infants developed life-threatening polymicrobial gram-nega

tive abscess disease during the first year of life. Both infants 
had perianal abscesses and responded with leukemoid reactions 
(WBC 70, 000) . One infant was the product of a consanguineous re
lationship; neither had family history of recurrent infections. 
Both infants had normal immunoglobulins and complement levels, and 
one infant had moderately depressed lymphocytic proliferation to 
mitogens. These infants showed a marked delay in polymorphonuclear 
leukocyte (PMN) chemilwninescence (CL) response to opsonized zymo
san and one had a depressed PMN CL response, as well. Monocyte 
(MNC) CL to opsonized zymosan was depressed and delayed in each 
infant. In contrast, phorbol myristate acetate (PMA), a soluble 
stimulator, elicited normal PMN and MNC CL responses in each in
fant. PMN phagocytosis of E. coli was severely depressed in both 
infants as was their bactericidal capacity for this organism. 
Their PMN staining for myeloperoxidase and leukocyte alkaline 
phosphatase was normal. Each infant had depressed PMN chemotaxis 
to zymosan activated serum, but PMN ultrastructure and adherence 
was normal in the one infant studied. 

The abnormal CL response to zymosan with normal response to PMA 
associated with abnormal chemotaxis and phagocytosis suggest a 
phagocytic cell membrane or receptor defect resulting in depressed 
killing of gram-negative bacteria. Severe gram-negative abscess 
disease in infants may be clinical evidence of phagocytic cell 
dysfunction. 

THE ROLE OF CYTOMEGALOVIRUS (CMV)-SPECIFIC CELLULAR 965 IMMUNITY IN GENITOURINARY CMV INFECTIONS OF ADOLES
CENT WOMEN. Faix, Sherrie!· Zweig, John f· 
Kummer, Donald Moore, David l· Lang (Spon. by R. P. 

Kelch), Duke University Med. Ctr., Durham, N.C. 
Since genitourinary CMV infection occurs despite the presence 

of specific antibody, a role for CMV-specific cellular immunity 
in control of infection has been postulated. We studied 92 
healthy sexually active nonpregnant adolescent women with CMV 
cultures (cervix, urine, saliva, leukocytes), complement-fixing 
(CF) CMV antibodies, general measures of cellular immunity and 
CMV-speci fie lymphocyte blastogenesi!'-l. 20 wor.i.C'n were cult ;_ire- nnd 
seropositive (V+), 39 were culture negative but seropositive (S+) 
and 33 were culture- and seronegativc (S-). There were no signif
icant differences among the 3 groups for E-rosettes or mitogen 
stimulation. There was no significant difference in frequency of 
CMV-specific lymphocyte reactivity (stimulation index >3.0 and 
net cpm >10,000) between V+ (12/20) and S+ (28/39) though both 
were significantly more often reactive than S- (3/33) (p<.001). 
Mean values for SI/net cpm were V+: 7.02±0.76/16547±2702; S+: 
7. 79±0. 72/16789•3387: S-: 3.20±0.64/4854±948. There was no sign
ificant difference uetwcen V+ and S+ though both were signifi
cantly greater than S- (p<.001). Lack of viral contact with sys
temic immunocytes does not seem responsible for the lack or diff
erence in systemic cellular immunity between V+ and S+ since the 
geometric mean CF titer of V+ {74.0±16.9) was significantly 
greater {p<.02) than that of S+ (37.3:':6.4). We could not demon
strate that systemic CMV-specific cellular immunity is an import
ant factor in genitourinary CMV infections. 
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CYTOMEGALOVIRUS (CMV)-SPECIFIC LYMPHOCYTE BLASTOGENE-966 SIS IN UNINFECTED NEWBORNS. Faix, John_!'._. 
Kummer, Zweig, Donald Moore, Davi<l Lang 
(Spon. by R.P. Kelch), Duke University Med. Ctr., 

Dept. of Pediatrics, Durham, N.C. 
Most infants born to CMV-shedding women are not congenitally 

infected. It is unknown if such uninfected infants are exposed to 
CMV in utero. We studied infants of 59 adolescent women followed 
through pregnancy with CMV cultures (cervix, urine, saliva, leuk
ocytes), complement-fixing (CF) CMV antibodies, CMV-specific 
lymphocyte blastogenesis and general measures of cellular immuni
ty. 16 mothers shed virus while pregnant (V+), 29 were virus neg
ative but seropositive (S+) and 14 were virus and seronegative 
(S-). Infants were studied with CMV cultures (cord blood, urine), 
cord CF-CMV antibodies, CMV-specific cord lymphocyte blastogene
sis and general measures of cellular inununity. No significant 
differences were found among infants of the 3 groups for E-ros
ette number or mitogen stimulation. Geometric mean CF-CMV titer 
for infants of V+ (121.0±34.5) was significantly greater (p<.001) 
than for infants of S+ (32.3±6.0). The one congenitally infected 
infant (mother V+) had CMV-reactive lymphocytes (stimulation in
dex>3.0 and net cpm>l0,000). 7 of the 15 uninfected infants of V+ 
had CMV--;=;;ctive lymphocytes, as did 7 of 29 infants of S+ and 0 
of 14 inf ants of S-. Since 5 of 14 mothers whose uninfected in
fants had CMV-reactive lymphocytes lacked reactive lymphocytes 
themselves at delivery, passive transfer of reactivity at deliv
ery is unlikely. Some S+ mothers may have shed CMV at times not 
studied. We suggest that CMV-reactive cord lymphocytes in unin
fected infants may reflect intrauterine CMV contact. 

CYTOMEGALOVIRUS (CMV)-SPECIFIC CELLULAR IMMUNITY DUR-

967 ING PREGNANCY IN ADOLESCENTS. Roger Q. Faix, Sherrie 
Zweig, John I· Kummer, Donald I· Moore, David,!_. 

Lang (Spon. by R.P. Kelch), Duke University Med. Ctr., 
Dept. of Pediatrics, Durham, N.C. 

Since preexisting CMV antibodies do not prevent CMV shedding 
in pregnancy, a role for cellular immunity in determination of 
viral excretion has been postulated. We studied 59 pregnant 
adolescent women prospectively with 01V cultures (cervix, urine, 
saliva and leukocytes), complement-fixing CMV antibodies, general 
measures of cellular immunity and CMV-specific lymphocyte blasto
genesis. These studies were performed a mean of 3.95 times 
through delivery for each subject. Results were analyzed for 
these gestational times: <20wks, 20-30wks, 30-40wks, delivery, 
postpartum. 16 women were virus-positive during pregnancy (V+), 
29 were virus-negative but seropositive (S+) and 14 were virus 
and seronegative (S-). No seroconversions occurred. No abnormal
ities in mitogen stimulation or E-rosette number were noted. 
There was no significant difference between V+ and S+ overall or 
at any gestational time for frequency of CMV-specific lymphocyte 
reactivity (stimulation index>3.0 and net cpm>l0,000). There were 
downward trends for mean net cpm through gestation for both V+ 
and S+ though they failed to reach significance. Mean SI and mean 
net cpm for V+ and S+ were greater than for S- throughout; this 
was significant at all times except for V+ net cpm at 20-30wks 
and postpartum. No significant differences were noted bet••een V+ 
and S+. One mother (V+) had a congenitally infected newborn. We 
suggest that maternal viral shedding during pregnancy may not be 

to systcinic CMV-speci.fic cellular immunity. 

EPSTEIN BARR VIRUS (EBV) INFECTIONS DURING PREGNANCY. 
Gary Fleisher. University of Pennsylvania School of 
Medicine, Children's Hospital of Philadelphia, 

Department of Pediatrics, Phildelaphia, PA. 
A prospective study of EBV infection in pregnant females was 

undertaken with 3 objectives: I) To define the current 
gy of EBV in this population and compare it with data collected 
previously 2) to test for serological evidence of reactivation of 
the latent, persistent carrier state and 3) to assess the effect 
of infection on the fetus. We measured antibodies from early and 
mid (20% of the women) pregnancy and cord sera to viral capsid 
antigen (VCA), early antigen (EA), and EB nuclear antigen (EBNA) 
using immunofluorescent assays. Thus far, 2000 women have been 
tested: 1386 in a clinic group (CG) and 614 in a private practice 
group (PG). Among the 1386 women in the CG, there were 8 (0.6%) 
seronegative [<20 yrs, 5/650 (0.8%); 21-30 yrs, 3/648 (0.5%); and 
)31 yrs, 0/88 (0%)]; 18 (2.9%) of the women in the PG were 
seronegative [<20, 2/42 (4.8%); 21-30 yrs, 12/388 (3.0%), and )31 
yrs, 4/184 (2.J%)], By comparison, 17 (9%) of 185 pregnant women 
bled in 1959-1965 were seronegative (p(0.01). Titrations of 200 
complete sets of sera have shown only occasional evidence of 
reactivation. Two infants born to women with asymptomatic primary 
seroconversions were normal and showed declining antibody titers 
in follow-up (Table). An additional woman with first trimester 
infectious mononucleosis, caused by EBV, observation. 

!st Trimester Cord Infant 3-5mos 
No. M-VCA G-VCA EA EBNA M-VCA G-VCA EA EBNA M-VCA G-VCA EA EBNA 

1 (10 <IO <IO (2 <IO 320 40R 40 <IO 40 <IO 5 
2 <IO <IO <10 (2 (10 320 !60R 5 <IO 20 (10 2 

LIVE ATTENUATED CYTOMEGALOVIRUS (CMV) VACCINE: ctTRTHER 969 STUDIES. Gary Fleisher, 
University of Pennsylvania School of Medicine, 

Children's Hospital of Phila., Dept. of Pediatrics, Phila., PA. 
Further studies have been performed with live attenuated Towne 

strain CMV vaccine to determine: (!) the response to various di
lutions (dil) and (2) the persistence of inununity beyond 1 yr and 
in vaccinees who become pregnant. (!) Volunteers (vol) who re
ceived 1:2, 1:5, and 1:10 dilutions of vaccine (10 3· 5pfu undilu
ted) were tested for complement fixing (CF) and anticomplement 
immunofluorescent (ACIF) anti bodies to CMV and for specific l1·1"ph
ocyte proliferation (LP). Peak antibody responses (Table) and the 
magnitude of the local reaction were compared with those seen in 
women previously receiving undiluted vaccine. All vaccinees de
veloped an LP response which was of similar magnitude regardless 
of the vaccine dose. There was some diminution in the local reac
tion at dilution of !•IO (2) 5 vol followed for 19-28 mos after ' 
receiving undiluted 
vaccine, had detect 
able antibodies by 
ACIF (GMT 16) and 
all 4 tested had a 

-
No 

4 
6 
2 

10 

Dil 
1: 10 
1 :5 
1 :2 
1:1 

CF:No.pos.lGMT) ACIF:No.pos.(GMT) 
4(16) 4(23) 
5(32) 6(36) 
2( 16) 2(64) 

10(39) 10(97) 
LP response (mean 4117 cpm). 3 vol have become pregnant 6, 8, and 
12 mos after vaccination and have maintained detectable responses 
by the CF, ACIF, and LP assays 4 to 8 mos into gestation. Dilu
tions (1:10, 1:5, 1:2) of CMV vaccine were irnmunogenic but had 
decreased potency for the development of humoral immunity. Fol
lowing immunization with Towne strain vaccine, immunity appears 
to persist for more than 2 yrs and remains through gestation. 

TRIMETHOPRIM-SULPHAMETHOXAZOLE (TMP-SMX) PROPHYLAXIS 9'7() IN NINE PATIENTS WITH CHRONIC GRANULOMATOUS DISEASE 
(CGD). H. Frayha, R. Gold, C.G. Prober and W.D. 

Biggar. Division of Infectious Diseases, The Hospital for Sick 
Children, University of Toronto, Canada. 

CGD is a genetic disorder of bacterial killing by blood neutro
phils (PMN). Patients usually present in the first 2 yrs of life 
with severe, chronic and recurrent bacterial infections. Approx
imately one third of reported patients die of infection before 7 
yrs of age. Because of their susceptibility to infection we give 
all CGD patients TMP-SMX prophylaxis (2mg TMP/kgm/day) once daily. 
Our experience since 1972 includes 9 male patients given TMP-SMX 
for a mean of 5.6 yrs with a total patient experience of 51 pa
tient yrs. Their mean age is 15 yrs (range 4-22). The diagnosis 
was established in each case by the failure of PMN to reduce 
nitroblue tetrazoliurn dye and to kill Staphylococcus nor
mally in vitro. Five of 9 patients have been free of infection 
during--Y-5---yrs-of observation. Of the 4 remaining patients, there 
have been 6 infections over 35 yrs of observation. One patient, 
followed for 6 yrs, had a dental abscess. One patient, followed 
for 10 yrs, had a perianal abscess and has occasional skin pus
tules. One patient, followed for 10 yrs, had a perianal abscess 
and a liver abscess. The ninth patient, followed for 9 yrs, had 
one episode of a paronychia, a skin abscess and died following an 
8-month illness characterized by fever, an elevated ESR and 
weight loss without demonstrating any focus of infection. We 
have not observed any side effects of TMP-SMX prophylaxis. Com
pared to published reports, our patients appear to have fewer 
infections while taking TMP-SMX and have a better prognosis. 

VIRAL SPECIFIC CELL MEDIATED IMMUNITY, SUPPRESSOR 971 CELLS, PREGNANCY, AND HEALTH CARE WORKERS. Lawrence 
D. Frenkel, Ruth E. Alteneder, Deanna F. Cedargren, 

Tina R. Petek. Medical College of Ohio, Department of Pediatrics, 
Toledo. 

Female health care workers are a largely middle class, young 
(median age 26 yrs.), and fertile group (average gravidity 2.4); 
many (48%) are cytomegalovirus (CMV) seronegative. Although 
primary acquisition of C1V infection during pregnancy has been 
accepted as the main contributor to congenital affliction, the 
role of reactivation of maternal CMV in congenital infection has 
not been completely elucidated. Health care workers, especially 
those caring for neonates, are thought to be at high risk for ex
posure to CMV. One hundred and fifty pregnant and nonpregnant 
women with direct patient contact (DPC) and without (NDPC) were 
matched for age, gravidity, parity, number of sexual partners, and 
age at initial sexual activity. These individuals were followed 
for up to 3 years and evaluated for CMV and HSV specific humoral 
and cell mediated immunity (CM!), cervical and urine viral excre
tion, and suppresion of CMI by serum and cellular factors. No 
significant differences were noted DPC and NDPC groups in 
terms of viral excretion, CMV or HSV seroconversion, or CMV or HSV 
geometric mean titers. Pregnant women demonstrated significant 
suppression of specific cell mediated immunity to CMV and HSV in 
all trimesters, particularly the third. This specific suppression 
is not related to serum factors but does seem to be related to a 
suppressor cell subpopulation. 
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VARICELLA VACCINE: USE IN CHILDREN WITH LEUKEMIA. 
Anne Gershon, Sharon Steinberg, William Borkowsky, 
& NIH Col lab. Study Gp. Dept. Pediatrics, NYU Med. 

Ctr. , NY, NY. 
Natural varicella may be severe or fatal in children with 

leukemia. We therefore immunized 63 children with leukemia 
in remission with 1000 pfu of live attenuated varicella (Oka) 
vaccine, to induce primary immunity to varicel la-zoster (VZ) 
virus. Twenty-seven of children had received no chemo
therapy for 1-12 months (mean 6) prior to vaccination. Main
tenance chemotherapy was suspended for 2 weeks in 36 vaccinees. 
All tested seroconverted and developed cellular immunity (CMI) 
to VZ virus in 3-8 weeks. 

In children whose chemotherapy was finished the VZ fluores
cent antibody to membrane antigen (FAMA) geometric mean titer 
(GMT) 8 weeks after immunization was 1 :11; 3% had mild rash. 
In children with chemotherapy suspended the VZ-FAMA-GMT 8 weeks 
after vaccination was 1:8; the incidence of mild to moderate 
rash was 54%. Rashes appeared 7-54 days (mean 28) after 
vaccination. VZ virus was isolated from a rash in 1 child. 
The VZ-FAMA-GMT of children with rash was higher than in those 
without rash. There was no spread of varicella to susceptible 
siblings or other virus shedding. Four vaccinees with house
hold exposures to VZ virus did nut become ill. These 
preliminary data confirm that VZ vaccine is safe for leukemic 
children in remission and that vaccine induces antibody and 
CMI to VZ virus. 

PENICILLIN (PEN) EFFECT ON NEONATAL FLORA. K. 973 M. Tolpin,_ K. Nelson, B. Kontelas, N. McMahon, f· 
Chakinis, Depts. of Pediatrics and Prev

entive Medicine, Univ. of Ill.; Chicago. 
PEN is effective in preventing ophthalmia neonatorum and in 

ducing group B streptococcal (GBS) infection in term infants. Pro
phylactic PEN also reduces neonatal GBS colonization. However, 
PEN's impact on the development of the infant's other flora is un
known. We characterized the mucocutaneous and gastrointestinal 
flora of 51 infants in a randomized, double-blind study of placeb0 
vs prophylactic aqueous PEN G (100,000 U) IM at delivery. At birth 
(ADM) and discharge (DIS) cultures were obtained from ear canal, 

umbilicus and rectum. There were no differences in 
colonization between the 2 groups, by the organisms shown in the 
table: 

PEN (25 INFANTS) PLAC!o:BO (26 INFAtlTS) 

No. Isolates ADM DIS ADM DIS 
-----

27 42 27 
Streptococci 
L-non Group D 7 25 3 

Group 0 (enterococci . 3 8 9 
lnon-enterococc1 0 0 0 

S. epidermidis 16 46 20 
S. aureus 5 8 8 
llemophilus species 2 8 4 
Anaerobes 20 18 19 

Widespread PEN prophylaxis may be feasible since 
GBS colonization withou1 significantly altering the 
oth'· c flora. 

40 

22 
7 
4 

54 
3 

10 
23 

it reduces 
infant's 

RELATIONSHIP OF NASOPHARYNGEAL (NP) COLONIZATION 97" TYPE b, (Hib) TO PROTECTION 
AGAINST SYSTEMIC BACTEREMIA IN RATS. Janet R. 

Gilsdorf and Patricia Ferrier!, Univ. of Minnesota 
SchoOl-;-Dept.-of MN. 

The relationship between asymptomatic np carriage of Hib 
and protection against invasive Hib disease is unknown. The 
role of Hib np colonization, with and without bacteremia, in 
protecting against systemic Hib bacteremia was investigated in 
rats. Rats, intranasally colonized at age 10 days with 2-5 x 
106 cfu Hib, were challenged at age 112 to 120 days with 6-26 
x 106 cfu Hib intraperitoneally (ip). Among 31 rats who 
became bacteremic during np colonization (C-B), 1(3.2%) was 
bacteremic upon ip challenge. Among 14 colonized but nonbac
teremic (C-NB) rats, 12 (85.7%) were bacteremic after 
challenge. Of 14 noncolonized and nonbacteremic (NC-NB) con
trol rats, 10 (71.4%) were bacteremic after challenge. There 
was no difference in duration of bacteremia nor in peak bac
teremic levels post-challenge between C-NB and NC-NB rats (p ) 
0.05, rank sum test). Among C-NB rats, rates of bacteremia 
after ip challenge were identical (85.7%) in both heavily and 
lightly colonized animals. Likewise, in C-NB rats there was 
no correlation between either duration (r = - 0.224) or degree 
(r = - 0.41) of bacteremia after challenge, and duration of 
earlier np carriage (range = 2 to 28 days) of Hib. 

Thus, Hib np colonization of infant rats without systemic 
bacteremia did n9t appear to protect these animals against sub
sequent ip bacterial challenge. However, other protective 
mechanisms may be evoked by np colonization. 

975 
NOSOCOMIAL INFECTION ANO DEATH IN A NEONATAL INTEN
SIVE CARE UNIT. Donald A. Goldmann, Jonathan Freeman, 
and William A. Durbin (Spon. by Kenneth Mcintosh), 

ifarvard Medical School, Children 1 s Hospital Medical Center, Dept. 
of Medicine, and Channing Laboratory, Boston. 

Based on 5 years of prospective surveillance in a neonatal 
intensive care unit (NICU), We i.nvestigated the association of 
nosocomial infection (NI) with death during hospitalization for 
911 infants who remained in the NICU 48 hours. Low birth
weight and the diagnosis of patent ductus arteriosis (PDA) were 
the variables most strongly associated with NI, and after strati
fication for these variables there was a persistent (p=0.03) 
overall effect of NI on mortality. The presence of PDA signiri
cantly (p=0.02) modified the effect of NI on mortality. In in
fants without PDA there was a s4bstantial effect of NI on mor
tality (RR= 3.42, 95% confidence interval 1.68-6.95), whereas 
there was no effect in infants with PDA. Relocation of the NICU 
to a facility with improved infection control features and a 50\ 
increase in staff associated with a dramatic fall in the ad
justed NI rate (fU<, old NICU/new NICU = 9.73, 95% confidence 
interval 4.30-22.0). This was accompanied by a slight, not 
statistically significant decline in the adjusted mortality rate 
(Ch, old NICU/new NICU = 1.03, 95% confidence interval 0.68-1.58). 
Although infection control programs may have a substantial impact 
on the endemic risk of NI and its attendant morbidity, the num
ber of lives saved in intensive care settings such as ours may be 
small. 

ZOSTER IN CHILDREN WITH CANCER: IMMu;w• 976 PRECIPITATION PROFILES. Charles Grose, 
Univ. Texas Hlth. Sci. Ctr., Depts. of 

Pediatrics and Microbiology, San Antonio. 
Twenty children with cancer who developed zoster 

were enrolled in a long-term study of their humoral 
response to varicella-zoster virus (VZV) antigens. The 
immunoprecipitation profiles of acute zoster sera were 
easily distinguished and very similar to those of high 
titer VZV xenoantisera; they contained a mean of 16 
polypeptides, which ranged in mol. wt. from 32 to 
>>200 kilodaltons (kd) and included the major VZV cap
sid polypeptide (155 kd), three major glycoproteins 
(118, 98 and 62 kd), actin (45 kd) and a low mol. wt. 
polypeptide. In comparison with post-zoster sera, 
pre-zoster sera were selectively deficient in precipi
tating two higher mol. wt. polypeptides (145 kd and 
174 kd), one smaller µolypeptide (32 kd), and all 3 
major VZV glycoproteins. Longitudinal analyses de
tected elevated human antibodies to VZV-specific 
glycoprotein antigens up to one year after zoster, 
while the humeral response as measured against non
glycosylated determinants fell within a few months. 
Occasional reappearance of the characteristic "zoster 
profile" in sera drawn during late convalescence pre
sumably represented subclinical VZV reactivation. In 
summary, radioinmune precipitation is a sensitive 
techniq·.ie by which to characterize the humeral immune 
rP.sponse to individual VZV-specific polypeptides. 

77 
TREATMENT OF INFANTS OF HEPATITIS B SURFACE ANTIGEN 9 (HBsAg) POSITIVE MOTHERS WITH HEPATITIS B IMMUNE 
GLOBULIN (HBIG). Madhu B. Gudavalli and Catherine 

f,.P. Kierney. (Sponsored by Robert G. Schacht.) New York 
University School of Medicine, New York Infirmary-Beekman 
Downtown Hospital, Department of Pediatrics, New York. 

59 infants born to pregnant women of Chinese extraction known 
to be HBsAg positive, were screened at birth and found to be 
HBsAg negative. They received 0.5-1 ml HBIG within 48 hours of 
birth and 53 (90%) received a dose at 3 months of age. 57 (97%) 
were followed for a mean of 7. 2 months (range 1-14) and 4 (7%) 
were found to be HBsAg positive at a mean age of 4.5 months, 
representing 17% of infants of the 'e' antigen positive mothers, 
a significantly lower incidence of positivity than 85% reported 
for untreated infants. 3 of the 4 infants had normal LFTs while 
the had both clinical and biochemical evidence of hepati
tis. Thus HBIG decreases, but does not abolish, the incidence of 
chronic carrier state in infants of HBsAg positive mothers, 
further study using Hepatitis B vaccine is being carried out. 
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THE ROLE OF PILI IN H. INFLUENZAE ADHERENCE TO PHAR"iN-
GEAL CELLS. Nicholas G. Guerina, Solomon Langermann, 
Herbert W. Clegg, T. Woudrow Kessler and Donald A. 

Goldmann (Spon. by Kenneth Mcintosh), Harvard Medical School, 
Children's Hospital Medical Center, Dept. of Medicine, Boston. 

We have discovered pili on isolates of H. influenzae and found 
that strains possessing these filamentous Surface antigens 
strongly to isolated human pharyngeal cells. In vitro adherence 
assays were conducted using a pair of H. influerlzae type B iso
lates cultured from the CSF and pharynx of the same patient. Both 
isolates were found to possess the same outer membrane proteins 
but the pharyngeal isolate strongly hemagglutinated (HA) human O 
RBCs whereas the CSF isolate did not. Electronmicroscopy (EM) 
revealed the presence of pili only on the surface of the ph2ryn
geal isolate. Representative values for the adherence of these 
strains to isolated human pharyngeal cells are presented below. 
Strain Culture site HA Piliation Bacteria/cell(mean±SD} 

AOl CSF no 4 ± 10 
A02 pharynx +++ yes 161 ± 91 

A strongly HA nontypable isolate also adhered well to pharyngeal 
cells (mean adherent bacteria/epithelial cell 169:95). 

We have examined additional clinical isolates to determine the 
prevalence of pili. Under routine culture conditions the propor
tion of cells in the piliated phase was below the limits of de
tection by HA or EM, but piliated subpopulations were isolated 
from 9 of 11 strains tested by selective absorption to human O 
RBCs. These results suggest that most, if not all strains of H. 
influenzae are capable of expressing pili which be important 
in colonization and infection. 

979 
REINFECTION AND DURATION OF IMMUNITY TO RESPIRATORY 
SYNCYTIAL VIRUS (RSV). Caroline B.Hall, R. Gordon 
Douglas, Jr. University of Rochester Medical Center, 

Department of Pediatrics, Rochester, New York 
To determine the duration of i11111unity to RSV and factors asso

ciated with reinfection, 15 young healthy adults with natural RSV 
infection were subsequently followed for over 2 years and chal
lenged with RSV (NIH safety-tested pool) at increasing intervals 
(;2,4,8,14,20,26 months from time of natural infection). Thirteen 
(87%) became reinfected within 20 months, 12 (80%) within 8 
months. Two (13%) remained immune. Of 13 reinfected, 7 (54%) 
acquired a third infect ion after mean i nterva 1 of 18 months ( nnge 
12-24 months). Initial natural infections tended to be MOre severe 
than challenge reinfection, with third infections mildest. Asymp
tomatic infections occurred in 0/15 initial, 3/13 second, and 
4/7 third infections. The titer and duration of RSV shedding di
minished from second to third infections. The level of nasal or 
serum antibody did not correlate with the risk of infection. Serum 
antibody rose 4-fold (by ELISA, Neut or CF) in 55% of infections. 
Mean nasal antibody titer tended to increase with infection or 
sometimes with inoculation without other evidence of infection. 
These findings suggest that i11111unity to RSV after natural infec
tion is often of short duration, or that important antigenic dif
ferences exist among RSV strains. But after > two infections, 
inmunity lengthens and infections become less symptomatic, along 
with diminished viral shedding. Successful i11111unization may thus 
require 2 or more inoculations and may provide protection only 
for a limited time, hopefully of sufficient duration to provide 
ilTITiunity for the period of greatest risk for an infant. 

COAGULASE NEGATIVE STAPHYLOCOCCAL BACTER-980 EMIA IN THE CRITICALLY ILL NEONATE. Susan E. Hall, 
Stephen Baumgart, Joseph M. Campos, Richard A. 

Polin. Dept. of Peds., Univ. of Pa. Sch. of Med., and Children's Hospital 
of Philadelphia, Philadelphia, PA. 

Coagulase negative staphylococci (CNS) can be responsible for Jife
threatening infections in the critically ill neonate. During 1978, 416 in
fants were admitted to the ICN. Fifty (12%) had blood cultures reported 
positive for CNS. Fourteen cultures (13 infants birth weight J. 91 .!. J.13 
SD kg; gestational age 33.6 .!. 5.6 wks) were identified as true episodes of 
CNS bacteremia defined as pure growth of CNS in both bottles of one or 
more blood cultures exhibiting identical antibiotic sensitivities • Mean 
age onset CNS bacteremia was 49 days, range 2-253. At the time of dia
gnosis, 4 infants had been mechanically ventilated for 17 .!. II days. 
Similarly, 7 infants had central venous and/or arterial catheters in place 
prior to CNS bacteremia onset (duration umbilical arterial catheter 13 .!. 3 
days, central jugular venous catheter 13 .!. 6 days). All infants had I or 
more clinical signs of sepsis. At the time of positive culture, 11/14 in
fants (79%) had an abnormal WBC (Manroe et al, J. Peds., 1979). After 
blood culture and sensitivity results were reported, infants were treated 
with a semi-synthetic penicillinase-resistant penicillin, cephalosporin, or 
chloramphenicol. Nine organisms (6596) were resistant to semi-synthetic 
penicillinase-resistant penicillins whereas all were sensitive to cephalo
sporins and vancomycin. Two infants died (1596). In conclusion: (I) crit
ically ill neonates are susceptible to CNS bacteremia with significant 
mortality, (2) CNS bacteremia is a late onset, nosocomial event frequent
ly associated with indwelling catheters, (3) cephalosporins or vancomycin 
may be preferred antibiotics in treatment of CNS bacteremia when organ
isms are resistant to penicillinase-resistant penicillins. 

IMIDAZOLE THERAPY OF COCCIDIOIDAL MENINGITIS IN 98} CHILDREN. H. Robert Harrison, E. Russell Alexander, 
Allan D. Friedman, John N. Galgiani. Arizona Health 

Sciences Ctr. and V.A.M.c., Depts. of Pediatrics and Medicine, 
Tucson. 

Coccidioidal meningitis (CM) is an often fatal form of infection 
due to Coccidioides immitis-:- Standard therapy with systemic and 
intrathecal amphotericin B (AMB) has limited efficacy and major 
toxicity. We are now treating 5 children with CM, aged 2 - 6 1/2 
yrs., with intraventricular miconazole and orall<etoconazole 
(MCZ/KTC). All presented with hydrocephalus at 19-62 mos. of 
age. Two had fungi isolated from ventricular and lumbar fluid. 
All patients had ventriculoperitoneal (VP) shunts placed for 
hydrocephalus and local therapy. The four with noncommunicating 
hydrocephalus had cisternal Ommaya reservoirs placed, but all 
became non-functional within 6 months. 

Three were first treated with intraventricular, intracisternal, 
and intravenous AMB and switched to MCZ/KTC, two when cisternal 
access was lost, and the third for drug toxicity and persistently 
positive ventricular fungal cultures. Two received MCZ/KTC from 
the first. All are now on intraventricular MCZ via VP shunt 1-2 
times/week, 3-Smg/instillation, and oral KTC 15-22 mg/Kg/D. After 
8-22 mos. of MCZ/KTC therapy all are well with normal ventricular 
fluid and negative fungal cultures. Serum CF titers have 
decreased 4, 8, 16, and 16-fold in 4 patients and are stable in 
one. Ventricular titers have dropped from 4-16 fold and are now 
negative in 4 of 5. In no patient has toxicity limited therapy. 

MCZ/KTC may be an effective and less toxic therapy for CM than 
amphotericin B and may be most useful when local drug instillation 
is difficult. 

SELECTION OF TEMPERATURE-SENSITIVE MUTAilTS IN PERSIS-982 TENT INFECTION BY PARAINFLUF.N7..A VIRUS TYPE 3. David 
S. Hodes. University College of Physicians 

and Surgeons-;- The Babies Hospital, Department of Pediatrics, 
New York, N.Y. 10032. 

Because of evidence indicating that the epidemiology of para
influenza virus type 3 (para 3) may be influenced by Persistent 
infection (PI) of individuals, we have developed an in vitro 
model of nara 3 PI in Vero cells. Previous work 
that the mechanism of initiation of PI in this system involved 
the production of a soluole virus gene product that prevented 
the development of viral cytopathic effects. This product could 
not be implicated, hovever, in the maintenance of PI since it 
was undetectable after a few passages. We therefore sought to 
determine vhether the mechanism of maintenance involved the 
selection of temperature-sensitive (ts) mutants, a factor im
plicated in several other systems of PI. Clones were isolated 
from the virus population that initiated the PI and from the 
virus population being shed into the supernatant fluid after 6 
months of FI. The former population contained no ts mutant 
clones whereas 25 of 26 clones isolated from the latter showed 
a ratio 39oc/35°c of lo-1 or less. The mutants tended 
to l:e unstable with 12 clones reverting to a ts ::ihenotype and 
2 more showing a significant increase in 39°c/35°c yield ratios 
after 2 passages at 35°c. Comolementation studies on the stable 
clones indicated that thy" all shared a common lesion. The 
maintenance of our para 3 PI thus appears to involve the select
ion of ts mutants of a specific sort, but that the lesion may be 
readily reversible. 

MODE OF ACQUISITION FOR DE NOVO PNEUMOCYSTIS 
• 983 CARINll INFECTION. Walter T. Hughes, Sc. Jude Children's 

Research Hospital, Division of Infectious Diseases, Memphis. 
carinii pneumonitis is believed to occur in the immunocom

promised host from reactivation of a latent infection. The mode of acqui
sition for the primary infection is unknown. Axenic rats maintained in gcrmfrce 
isolators were found to be free of P. carinii after three months of immuno
supprcssion with dexamethasone. This />. carinii-frec rat model was used to 
identify the mode of acquisition of I'. from the natural environment. 
The germfree rats were exposed in a selective manner to potential sources of I'. 
carinii, including air, water and food. Animals exposed in the isolator with 
filtered (sterile) air and to regular (unsterile) water and food did not acquire /'. 
carinii. Rats exposed in open cages to room air but maintained on sterile water 
and food acquired the infection. Duplicate experiments done in laboratories 
over 900 miles apart (Memphis and Baltimore) yielded similar results. Animals 
fed />. carinii infccccd lungs did not acquire the infcccion. Serial sacrifice of 
cesarean-section originated, barrier-sustained rats, exposed co room air revealed 
P. carinii infection to be evident by 9 weeks of age and all of the rats were 
infected by the age of 14 weeks. These findings show that P. carinii is naturally 
acquired as a de novv infection from airborne organisms. 
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PROVOCATION OF PNEUMOCYSTIS CARINll PNEUMONIA 
WITH A T - LYMPHOCYTE INHIBITOR (CYCLOSPORIN A). 
Walter T. St. Jude Children's Research Hospital, Divi-

sion of Infectious Diseases, emphis. 
l'neumocystis carinii pneumonitis occurs almost exclusively in 

the immunocompromiscd hose while the organism is believed co be prevalent 
as a latent infection in the immunocompetent human and lower animals. The 
latency can be unmasked in the rat model by broad-spectrum suppression 
of the immune responses with corticosteroid administration. A fungal metabo
lite, cyclosporin A, has recently been discovered to selectively inhibit subsets 
of T lymphocytes. This compound was used as a probe to learn whether or 
not sclcccivc T cell inhibition would permit activation of /l. carinii infection. 
Using the rat model I'. carinii infection was provoked in I 0 per cent of 
animals receiving 5.0 mg/kg./day of cyclosporin A and in 50 per cent of those 
receiving 20.0 mg/kg./day of the drug, while the organism was not detected 
in untreated concrol animals. More extensive immunosupprcssion with dcxa
methasone evoked the pncumonitis in all of the animals so treated. These 
findings indicate that the T lymphocyte has an active role in the control of 
I>. carinii infection. Reasonable speculation leads to the expectation that 
clinical usage of cyclosporin A may be associated with I'. carinii pneumonitis, 
but to a lesser extent than with corticosteroid therapy. 

:THE EFFECT OF IMMUNE SERUM AND POLYMYXIN B ON 985 ESCHERICHIA COLI INDUCED INFLAMMATION AND VASCULAR 
..... ___ ,jINJURY. Andrew C. Issekutz, Shabir Bhim i and Robert 

Bortolussi. (Spon. by Richard B. Goldbloom • Dalhousie University, 
Izaak Walton Killam Hospital for Children, Halifax, Canada. 

Bacterial invasion normally stimulates an inflammatory reaction 
which limits the spread of the microorganisms. However, inflam
mation may also have deleterious effects leading to tissue injury 
and vascular damage. We studied inflammation induced in the ·skin 
of rabbits by the intradermal injection of live or killed E. coli. 

exudation (using 1251 la.belled albumin), blood 
8°RbCl), leukocyte infiltration (using 5lcr labelled leukocytes) 
and hemorrhage (using 59Fe labelled RBC's) were measured in the 
lesions. Severe inflammation, normally induced by injection of 
killed or live !• ££11. was significantly diminished by treating 
the!· coli with immune serum: protein exudation by 30% (p<.05), 
blood flow by 30% {p<,05), leukocyte infiltration by 36-54% 
(p<.01), hemorrhage by 56-74% (p<.005). Cross-over experiments 
with four different !· serotypes and four different antisera 
indicated that antibody to specific 0 antigens, but 
not to K or H antigen was important for modifying the inflammatory 
response. Treatment of 4 E. coli serotypes with antiserum to 
"core" glycolipid inhibited the inflammatory response to all four 
killed!· coli serotypes. Finally, treatment of killed E. coli 
with polymyxin B also inhibited their inflammation inducing poten

The results suggest that inflammation and vascular injury 
at the sites of!· coli infection is diminished by polymyxin B or 
by antjbody to endotoxin. Such a decrease in tissue and vascular 
damage may improve survival in coli infections. 

6 
HOSPITALIZATION IN NEONATAL ENTEROVIRUS INFECTION. 9fl Jerri A. Jenista, Marilyn A. Menegus, and Keith R. 
Powell (Spon. by David H. Smith). Univ. of Rochester, 

Strong Memorial Hospital, Dept. of Pediatrics, Rochester, NY. 
Hospital int ion for possible sepsis is common in young infants. 

Often no etiology is found for the suspected infection and the 
child is discharged with the diagnosis "probable viral syndrome." 
We prospectively followed infants from birth through the first 
month of life to determine: rate of and reason for admission, 
risk factors predicting admission, and the role of enterovirus 
infections. 588 residents of Monroe County, NY born at Strong 
Memorial Hosp. from June 24 through Sept. 30, 1981 were studied. 
Of these, 24 (4%) were admitted. Diagnoses were: suspected sei>
sis (17), hyperbilirubinemia (2), and pneumonia, apnea, seizures, 
irritability, and abdominal mass (1 each). Hospitalization was 
associated with lower socioeconomic status, fever, lethargy or 
poor feeding, maternal concern sufficient to contact a physi
cian, and the week of the year (all p (.01). There was no cor
relation with breast feeding, neonatal or maternal hospital 
course, or infant exposure to illness in the home or elsewhere 
{al 1 p > .05). 66% of the hospitalized group (82% of those 
admitted for possible sepsis) were culture positive (throat
rectal ± CSF) for non-polio enterovirus on admission. 4 had cul
ture-proven aseptic meningitis. No bacterial pathogens were 
isolated and no infants died. 75% of the admissions (81% of the 
enterovirus-posltive admissions) occurred from mid-Aug. through 
Sept. Admission rates ranged from 0 to 4% per week per infant 
at risk. Thus, during the late surrrner, neonates are at high 
risk for hospital admission with enterovirus infection. 

ANTISTREPTOLYSIN 0 (ASO) RESPONSE IN THE HYPER-987 CHOLESTEROLEMIC RABBIT: FURTHER IN VIVO EVIDENCE FOR A 
BIOLOGIC EFFECT OF CHOLESTEROL ON THE IMMUNE RESPONSE 

TO THIS EXTRACELLULAR ANTIGEN. Edward L. Kaplan, Univ. of Minnesota 
Dept. of Pediatrics, Minneapolis. (Spon. by L.W. Wannamaker). 

Cholesterol (C) and similar lipids may modify several biologic 
properties of streptolysin 0 (SO). In addition to neutralizing 
the hemolytic effect of SO, we showed that in-vitro preincubation 
of SO with cholesterol modifies the antigenicity as well as the 
myocardial cytotoxicity in tissue culture of this streptococcal 
extracellular antigen (SEA). We have now studied the biologic ef
fects of hypercholesterolemia on the immune response to this SEA 
in the rabbit. 

Thirty-eight rabbits fed a 1% cholesterol diet (CR) and 39 ani
mals fed a normal diet (NR) were immunized intravenously with 35 
units of SO twice weekly for 18 weeks; 502 serum samples were ob
tained at regular intervals. Mean serum cholesterol levels in CR 
rabbits rose to almost 2 gm% as compared with< 100 mg% for NR; the 
proportion of free and esterified cholesterol in NR and CR sera 
were similar. After 7 weeks of inununization, geometric mean ASO 
titers (log) were significantly higher for NR than for CR animaL:: 
e.g., 1.90 vs 1.76 at 7 wks, p < .01; 1.99 vs 1.84 at 11 wks, p < 
.02; 2.07 vs 1.87 at 18 wks, p < .01 (students' T test). 

These data indicate suppression of the ASO response in the CR 
rabbit and provide additional evidence for a biologically signif
icant role of cholesterol in the in-vivo modification of the host 
immune response to a known streptococcal antigen. They are compat
ible with theories suggesting a more extensive influence for C on 
the immunology of streptococcal infection and its sequelae. 

PROSPECTIVE COMPARATIVE TRIAL OF MOXALACTAM (MOX) VS. 988 AMPICILLIN (AMP)/CHLORAMPHENICOL (CHLORO) FOR THE -
TREATMENT OF HAEMOPHILUS INFLUENZAE TYPE B (f:iTb) MEN

INGITIS: PRELIMINARY REPORT. Sheldon L. Kaplan, Edward 0. Ma.son, Jr., 
Sally J. Kvernland, Elaine M. Loiselle, Francis!. Catlin, Rita T. 
Lee, Murdina M. Desmond, & Ralph D. Feigin. Baylor College of Medi
cine & Texas Children's Hospital, Dept of Pediatrics, Houston, TX 

The treatment of HiTb meningitis has been compared to date in 
15 children (mean agel5.8 mon) who received Mox 
17 children (mean age 16.3 mon) who received Amp or Chloro. Three 
isolates in each group were Amp-resistant. The MIC of Mox for all 
isolates was <0.03 The median initial cerebrospinal fluid
polyribosephosphate quantity in both groups was 0.08 Two in 
the Mox group and 3 in the Amp/Chloro group received greater than 
10 days of parenteral therapy; all others received 10 days. The 
mean±. SD duration of fever in the Mox group was 6.1 ±.4 days (range 
2-16 d) compared to 5.8±.3.8 d (range 2-12 d) for the Amp/Chloro 
group. Selected clinical features: 

Seizures Subdural 
Number with: after admission effusion 
Moxalactam 5 2 
Amp/Chloro 4 0 

Prolonged 
fever 

3 
5 

*Initial CSF-PRP quantity = 20.48 

Any 
scguelae 

0 
l* 

Adverse reactions in the Mox group included neutropenia-2,eosino
rhil ia-4, thrombocytosis-4, elevated SGOT/SGPT-1. Neutropenia and 
thrombocytosis each were in 2 children in the Amp/Chloro 
group. Mox appears to be as safe and effective as Amp/Chloro in 
the treatment of HiTb meningitis in children. 

EPIDEMIOLOGY OF ACUTE OTITIS MEDIA (AOM) DUE 989 TO HAEMOPHILUS INFLUENZAE (HI): BIOTYPES IN 
CHILDREN WITH RECURRENT DISEASE. Raymond B. 

Jraras1c, Patricia E. Brooks, Paul A. Shurin, David W. 
Teele, Stephen I. Pelton (Spon. by Jerome O. Klein). 
Boston University School of Medicine, Boston City Hos
pital, Department of Pediatrics, Boston. 

We used biotyping to study the epidemiology of AOM 
due to HI. Using macro- and microchemical technics, we 
determined the biotype (Bt) of 78 middle ear (ME) iso
lates of HI: Bt-I 10(13%); Bt-II 39(50%); Bt-III 21 
(27%); Bt-IV 0(0%); Bt-V 6(8%); unclassified 2(3%). 
Six (8%) strains were serotypable (5-b, 1-f); 13(17%) 
were ,d-lactamase (ft-lac} positive. No correlation was 
found between Bt and production. 

Using isolates from children who had serial ME and 
nasopharyngeal (NP) cultures positive for HI, we ob
served the following: l)Right and left ME isolates in 
bilateral AOM yielded the same Bt in all 9 children 
tested. 2)Simultaneous NP and ME isolates were of iden
tical Bt in each of 6 determinations. 3}Repeat ME cul
tures from 8 children with a 2nd episode of AOM showed 
a change in Bt in 4 cases. 

These data demonstrate that: l}Biotyping of HI is a 
useful technic for studying the epidemiology of ME dis
ease, and perhaps other diseases caused by non-typable 
HI. 2)Recurrent attacks of AOM due to HI result from 
acquisition of a new strain in some cases, implying 
that reinfection is important in recurrent ME disease. 
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BIOLOGIC CHARACTERIZATION OF A RECOMBINANT 
DNA HUMAN INTERFERON. Douglas K. Kelsey, 
Kenneth M. Kosak, Bruce A. Braaten and 

Lowell A. Glasgow. University of Utah School of Medicine. 
Department of Pediatrics. Salt Lake City. 

Recombinant DNA technology has resulted in the produc
tion of highly purified human interferon (Hu!FN) prepara
tions which are being evaluated as potential antiviral 
and antitumor agents in humans. We determined the biologic 
properties of a recombinant DNA interferon HuIFN<>-2 
(Schering Corp.), in vitro and in vivo: (1) antiviral acti
vity was documented by inhibition of CMV, SFV, VSV, HSV 1 
and 2 and vaccinia virus in WISH, human embryonic lung, 
foreskin fibroblast and osteosarcoma cells; (2) seecies 
specificity was indicated by a > 1000-fold reduction in 

ant1-v1ral activity in murine cells in vitro; 3) immuno
modulator activity was documented by augmentation--oTliUriian 
NK cells and activation of human monocytes to be cytotoxic 
for human tumor cells; (4) antiproliferative activity was 
determined by inhibition of growth of human osteosarcoma 
cells (HOS) in vitro and prevention of growth of trans
planted HOS tumors in athymic mice. 

In summary, HuIFN -2 was found to have antiviral, immuno
modulatory, and antiproliferative activity characteristic of 
standard reference preparations of Hu!FN. The feasibility 
of large scale production of pure preparations of HuIFN 
using recombinant DNA technology offers potential in the 
treatment of malignancies and viral infections of man. 

TRANSMISSION OF CLOSTRIOIUM DIFFICILE (Cd) AMONG 991 CHILDREN ATTENDING DAY CARE CENTERS (DCC). Kyung-Hee 
Kim, Herbert L. DuPont, Larry K. Pickering. 

University of Texas Medical School, Program in Infect iqus 
Diseases and Clinical Microbiology, Houston, Tx. 

We evaluated the occurrence of Cd and its association with di
arrhea in 3 DCCs caring for children <2 yrs of age. Stools were 
collected from children during diarrhea outbreaks and 1-3 times 
a week thereafter. Environmental cultures for Cd were obtained 
before, during, and after outbreaks. DCC l was enrolled when di
arrhea was not a problem and l of 13 children had Cd in stool. 
Within l month, 6 other children became colonized with Cd (none 
had received antibiotics). 4 of the 7 children with Cd developed 
diarrhea 2-4 weeks later at which time Cd was recovered from 
diaper change area pads as well as from other sites i.e., linen, 
sinks, and hands of a teacher and 2 children. DCC 2 and 3 were 
studied during and after diarrhea outbreaks. In DCC 2, l of 4 
children with diarrhea and O of 4 children without diarrhea had 
Cd in stool. Within 3 weeks, the other 3 children with diarrhea 
became positive (2 had been given antibiotics). Cd was recovered 
from hands of l asymptomatic child and from the classroom floor. 
In DCC 3, 2 of 5 children with diarrhea and 2 of 14 children 
without diarrhea had Cd in stool; a third child with diarrhea 
became positive on day 5. Cd was recovered from hands of l child 
with Cd and diarrhea and environmental contamination was demon
strated. All colonized children in the 3 DCCs continued to ex
crete Cd during a 3 1/2 month period of observation. These re
sults show that Cd can be detected commonly in DCCs and that 
transmission occurs probably by direct contact. 

IN VIVO BACTERICIDAL EFFECT OF TRIMETHOPRIM/SULFA-
METHOXAZOLE (TMP/SMZ) AGAINST AMPICILLIN-RESISTANT _!!. 
INFLUENZAE TYPE b (Hib). Kim, Marian 

Manocchio, Joel Ward and Bascom£_. Anthony. UCLA School of Med
icine, Harbor-UCLA Medical Center, Dept. of Peds, Torrance, CA. 

We have evaluated TMP/SMZ in vitro and in vivo against a 8-
lactamase-positive Hib. In vTtro, bacteriaT killing was complete 
in 24 hours with 2 & 38 & SMZ, respectively. In 
we used the newborn rat model of Hib bacteremia and 
following intraperitoneal injection. TMP/SMZ given subcutaneously 
in a dose of 5 mg/kg of TMP twice daily produced serum levels of 
0.5-2 µg/ml of TMP in 2 hours, comparable to clinical values. 
Bacterial counts in blood and cerebrospinal fluid (CSF) were 
determined at the beginning of therapy and daily thereafter for 
3 days. Bacteremia and meningitis were produced in 100% of 
animals. The results are summarized below: 

Blood 
Control 
TMP/SMZ 
p value 

Initial bacterial counts 
(log 10 CFU/ml) 

6 Bacterial counts (log lOCFU/ml) 
day l day 2 day 3 

0.45±1.15 0.40±1 .29 0.24±1::44 
-2.98±1.78 -3.95±1.32 -4.48±1.52 

CSF 

5.34±0.81 
5.45±0.90 

>0.5 

Control 5.30±1.35 
TMP/SMZ 5.64±1.24 
p value >0.5 

This experimental study 
tive agent in vivo against 
further investigation. 

<0.001 <0.001 <0.001 

1.41±2.72 0.42±2.56 -0.69±3.12 
-3.02±2.65 -3.65±2.27 -4.27±2.46 

<0.001 <0.001 <0.01 
illustrates that TMP/SMZ is an effec
ampicil l in-resistant Hib and warrants 

PARADOX OF THE IN VITRO AND IN VIVO RESPONSE OF E. 993cou TO AMPICILITN\A)AND CHLORAMPHENICOL (C). -Kwang 
Kim, Marian Manocchio Bascom f. Anthony, 

Department of Pediatrics, UCLA School of Medicine, Harbor-UCLA 
Medical Center, Torrance, CA. 

At present, there are no consistently effective antimicrobial 
regimens for neonatal gram-negative meningitis (usually E. coli). 
We have evaluated the combination of A and C in vitro and in vivo 
against a K1 strain of E.coli. The minimal inhibitory ancr-bac
tericidal concentrations were 2 and 4 µg/ml for A and 4 and 32 µg/ 
ml for C. In vitro experiments indicated antagonism with the 

both isobolograms and killing curves. 
In vivo, we used the newborn rat model of E. coli bacteremia 

andrneningitis following intraperitoneal injectiOii"-:- Bacterial 
counts in blood and cerebrospinal fluid (CSF) were determined 
daily and mortality recorded. A and C subcutaneously, 50 mg/kg 
twice daily, resulted in peak serum levels of 45±20 µg/ml and 
20±12 µg/ml, respectively (mean±S.D.). Mean CSF/serum levels were 
7.7% for ampicillin and 77.5% for chloramphenicol. Bacterial 
clearance was inversely related to the mortality, which is 
summarized below: 

A 
No. rats 23 
No. deaths 14 
Mortality 60% 
p value L-<O.Ol 

C A+C 
22 25 
18 4 
81% 16% 
'--< .001--" 

Saline (control) 
23 
23 

100% 

This study illustrates that in vitro results are not necessarily 
predictive of in vivo responses---and that the combination of A&C is 
an effective regimen against I· coli in. this model. 

THE ROLE OF PILI IN PHARYNGEAL COLONIZATION WITH E. 
COLI Kl. Herbert w. Clegg, Nicholas G. Guerina, Sol
omon Langermann, T. Woodrow Kessler, and Donald A. 

Goldmann (Span. by Kenneth Mcintosh), Harvard Medical School, 
Children's Hospital Medical Center, Dept. of Medicine, Boston. 

We have studied the role of pili in E. coli Kl colonization 
of the pharynx both in a neonatal rat mOdel and in humans. Exper
iments were performed with a clinical strain which had been 
separated into 2 phases based on colonial morphology, hemaqglu
tination (HA), and electron microscopy: 1) a piliated (P+) phase 
which produced mannose-sensitive HA, and 2) a non-piliated (P-) 
phase. The P+ and P- phases were incubated with pharyngeal cells, 
and the P+ phase adhered in significantly greater numbers than 
the P- phase: Bacteria/cell (mean ± SD) 

Source of cells P+ P-
Neonatal rat 71 ± 44 ± 6 
Pre-term neonate 
Term neonate 
Adult 

119 + 59 
86 ± 45 
45 ± 21 

2 ± 
2 ± 
4 ± 

The same difference in adherence was observed with P+ and P
phases of an acapsular mutant of the Kl strain, confirming that 
pili, not capsule, are of paramount importance in adherence. 

When neonatal rats were fed 106 cfu of E. coli Kl in either 
the P+ or P- phase, only P+ bacteria were recovered from the 
pharynx 24 hr and 7 d after feeding, regardless of the challenae 
phase. Both challenge phases produced 100\ colonization rates 
and 26-29\ bacteremia rates. Our results suggest that pilus
dependent adherence to pharyngeal epithelium may be important 
:l:.!!_!?e pathogenesis of coli Kl colonization and infection. 

FOMI'IES AND HERPES SIMPLEX VI RIB: 'lHE 'TOILET SEAT • 995 T. Larson, Y. Bryson; UCIA Sdl. t-Ed., 
Cept. Pediatrics, Los Angeles, Ca. 

'Ihe role of fomi tes in transmission of genital or oral herpes 
sinplex infections (HSV) is undefined. It has been believed that 
HSV "d::Jes not rerrain viable for any length of tirre at room tenper
ature unless inoculated into specific transport rredia. We there
fore examined the ability of HSV ootained directly from patient's 
genital lesions to remain viable on various surfaces. Sanples 
inclu::led dry cotton gauze pressed to lesions, plastic gloves and 
speculum used in pelvic exarrs, fingerprints from gloves pressed 
on plastic petri dishes and cotton swabs from lesions. After 
collection from 10 patients, all sanples were kept dry at room 
ter!perature in non-sterile conditions. SWabs and sorre gauze spe
cirrens were rti:Jbed on a ceramic toilet seat and a patient with HSV 
lesions sat on the toilet seat to test HSV survival on this sur
face. Sanples were cultured initially and at various tirre inter
vals post-rollection (0-90 hrs). Cultures were taken from sanples 
by nDbing a roistened cotton swab over the rontact area (gloves, 
petri dish, speculum and toilet seat) or mixing small pieces of 
exposed gauze in rredia and inoculating sanples into WI38 cells. 
1€sul ts showed that HSV was recoverable from gloves and petri dish 
fingerprints after 1 hr, speculum after 18 hrs, and on dry gauze 
after 88 hrs. HSV was cultured from the toilet seat q:> to ll:i hrs 
after l:oth gauze rontact and direct patient contact. 'Ihe survival 
of HSV on fomite materials for hours to days gives rise to the 
speculation of possible non-venereal transmission of HSV to 
susceptible patients in the setting of the clinic exam room, 
hospital or during routine c'aily activities. 
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BENEFICIAL PERINATAL IMMUNIZATION WITHOUT IMMUNOLOGIC e Rosemar D. Leake Terrence A. Pa ne, 
Larr J. Baraf , C ar es R. Mane ar , C risto er C. 

Codt, and Josep . . eme, Jr., CL Sc oo of e 1cine, 
Har or/UCLA Medical Center, Dept. of Pediatrics, Torrance; and 
Bureau of Biologics, National Institutes of Health, Bethesda. 

Concerned that DTP immunizations are often delayed but aware 
that early immunization may produce immun9logic ex
amined antibody titers by the ELISA technique following 
tional DTP immunization (Wyeth) at 2, 4 and 6 months (N=lB in
fants) or exP.erimental DTP immunization at time of discharge from 
the nursery (mean=3.5 days), plus 2, 4 and 6 months (N=l7). IgG, 
IgA and IgM values were measured for filamentous hemagglutinin 
antigen (FHA) - the respiratory attachment factor, lymphocyte pro
moting factor (LPF) - the probable pertussis toxin, . 
antigen (AA), and pertussis agglutinins (by standard agglutination 
technique) in blind coded sera from cord blood as well as sera 
from 4 6 and 9 months of age. 

Cord blood showed comparable antibod¥ in traditional 
and experimental groups. There was a antibody advan
tage to early immunization at 4 and 6 months in FHA/IgM only . 
(p<0.05; student t test). Final antibody titers at 9 
not vary in the 2 groups in There was.a significant 
correlation of pertussis agglut1n1n and IgGMA (3 
combined immunologic classes vs. pertussis p<0.05). 

Thus: 1) Initiating DTP immunization at nursery discharge 
does not produce evidence of immunologic tolerance, and 2) pro
duces higher mean titers of IgM antibody which may reflect 
greater protection to pertussis. 

SAFETY AND IMMUNOGENICITY OF A SINGLE DOSE OF AN H. 
INFLUENZAE B (HIB) VACCINE, COMBINED WITH DIPHTHERIA-
PERTUSSIS-TETANUS (DPT) IN 15-18 MONTH OLD CHILDREN. 

Martha L. Lepow, Martin F. Randolph, Daniel L. Mayer, J.S.C. Kuo, 
and Christine L. Williams, Albany Medical College, Department of 
Pediatrics, Albany, NY and Medical Research Division, American 
Cyanamid Co., Lederle Laboratories, Pearl River, NY 

Thirty-five children 15-18 months were randomly assigned to 
receive a DPT-polyribosylribitol phosphate (PRP) (Gp. A) or DPT 
booster (18) (Gp. B). Febrile, local and systemic reactions were 
monitored. Pre and 1 month post immunization throat and rectal 
swabs were tested for presence of HIB or cross-reacting bacteria. 
Sera obtained at the same times were tested by radioimmunoassay 
for anti-PRP antibody (J. Immunol. Methods 1981:43:33-47). An 
antibody concentration of 0/15 µg/ml is considered protective. 
Fever to 1030F (R) occurred in 4 of each group at 6 and 24 
hours in different subjects. Local reactions occurred in 1/3 and 
systemic reactions in half of each group. None was severe. One 
child in each group had HIB in the pre-immunization throat swab: 
both had initial antibody titers > 0/15 µg/ml. Twelve of Gp. A 
and 10 of Gp. B had initial antibody levels of < 0/15 µg/ml. 
Nine of Gp. A reached the protective level post immunization, and 
12/17 had either a twofold increase in anti-PRP or the final con· 
centration of 0/15 µg/ml. Geometric mean titer increased from 
0/10 to 0/89. No change occurred in anti-PRP titers in Gp. B. 
The addition of PRP to DPT results in no significant increase in 
reactions compared with DPT alone and a protective level of 
antibody to PRP was achieved in 70% with a single dose. 

8 
POLYCLONAL ACTIVATION OF PERIPHERAL BLOOD B LYMPHU• 99 CYTES IN INFANTS WITH CHLAMYDIAL PNEUMONIA. 
Daniel Levitt, Marc O. Beem, Richard W. Newcomb. The 

University of Chicago, Department of Pediatrics, and La Rabida 
Children's Hospital and Research Center, Chicago. 

Infants with lower respiratory infections caused by Chlamydia 
trachomatis have elevated serum IgM and IgG, but not IgE levels. 
Cellular concomitants of the hyperglobulinemia were studied by 
enumerating B cell and T cell numbers in peripheral blood mono
r.uclear cells (PBMC) from infected babies. Seven infants, 3-10 
weeks old, with chlamydial pneumonia contained 34.3 + 9.7% sur
face IgM bearing B cells in their PBMC fraction compared to 8.7 
+ 3.3% of normal adult PBMC and 14.0 + 6.6% of PBMC from infants 
(< 6 months) with various other infections. Numbers of cells 
with surface IgD and IgG were also increased. Plasma cells with 
cytoplasmic IgM, IgG and IgA constituted more than 8% of PBMC 
compared to < 0.8% in control infants and adults. Except for a 
modest decrease in total T cell proportions, no gross abnormal
ities of T cells were revealed by enumerating cells stained 
with the monoclonal anti T cell antibodies OKT3, OKT4 and OKT8. 
When cultured in vitro without added mitogen, PBMC from 3 
infants with chlamydial pneumonia secreted as much immunoglo
bulin as adult cells treated with pokeweed or mito
gens and more than 20-fold greater than control infant PBMC 
either stimulated or unstimulated. These results suggest that 
B lymphocytes are polyclonally expanded and activated during 
C. trachomatis pneumonia. 

999 EXPERIMENT AL CONGENITAL DISEASE WITH SIMIAN 
CYTOMEGALOVIRUS IN RHESUS MACAQUES. 

William T.London, William C. Wallen, Sidney A. Houff, Blanche L. 
Curfman Renee G. TraUb, John L. Sever, A. Julio Martinez. NIH, 
NINCDS,' Infectious Diseases Branch, Bethesda, Maryland and University 
of Pittsburgh, Department of Neuropathology, Presbyterian-University 
Hospital. 

We have been able to produce congenital infection and disease in fetal 
rhesus macaques after intrauterine inoculation of rhesus cytomegalovirus 
( Rh-CMV) in seropositive mothers. At 80 days gestation, II rhesus 
macaque fetuses were inoculated intracerebrally by laparotomy of the 
mother and trans uterine injection into the fetus with 0.20 ml of Rh
CMV inoculum ( 104.25), At birth five animals showed hydrocephalus. 
Large intranuclear eosinophilic inclusion bodies were seen in 
periventricular neurons of all 11 fetuses. At 50 days gestation 
intraamniotic inoculation with 0.25 ml of the inoculum resulted in 
hydrocephalus in two of nine additonal animals. All fetuses inoculated 
with Rh-CMV had CMV antibodies at birth as detected by 
immunofluorescence, whereas uninoculated controls had little or no CMV 
antibody. The Rh-CMV was isolated from various fetal tissues, as well 
as placenta and amniotic fluid. Placentas from virus-inoculated animals 
showed placentitis, with intranuclear inclusion bodies consistent with 
CMV. Eight controls did not develop congenital disease nor did CMV 
antibody titers rise in the mothers. These studies demonstrate rhesus 
macaque fetal susceptibility to CMV infection and the induction of 
congenital disease. 

THE EFFECT OF VACCINATION ON PNEUMOCOCCAL • 1000 OTITIS MEDIA - INFANTS VACCINATED WHEN 6-9 
MONTHS OLD. P.Helena Makela1, Pekka Karma2, 
Seppa Pontynen3, Markku Sipila2 and Matti 

Timonen4 , 1National Institute of Public Health, Hel
sinki; 2Institute of Clinical Sciences, University of 
Tampere, TaWpere; 3central Hospital of Lapland, Rova
niemi; and Department of Pediatrics, University 
Central Hospital, Oulu, Finland. 

3800 infants received in a double blind fashion 14-
valent pneumococcal vaccine or saline placebo at the 
age of 6 (15%), 7 (60%), 8 (20%) or 9 (5%) months. The 
vaccinations were performed at the local health centers 
as part of the routine vaccination program. A booster 
dose was given appr. 5 months later. The serum anti
body response was monitored in a cohort of 100 infants 
by radio- and enzyme-immunoassay. The families were 
informed of symptoms and signs suggestive of acute 
otitis media (AOM) and told to bring the infant to the 
project clinic when suspecting AOM. After clinical 
examination, middle ear exudate was obtained for cul
ture and typing of pneumococci. The patient was treated 
with antimicrobials, and followed until the exudate 
had cleared. The data from a period of 12 to 23 months 
after vaccination show that prevention of AOM was spe
c if ic for the pneumococcal types evoking a serum anti
body response. However, the response to most of the 
polysaccharides was poor at this early age. 

ACUTE RESPIRATORY ILLNESSES IN SURVIVORS OF INFANT 1001 RESPIRATORY DISTRESS SYNDROME (RDS). Martin G. Myers, 
Gail McGuinness, Franklin Koontz,Peter A.Lachenbruch, 

Dan B. Olson and Rachel Hollingshead.Children's Hospital Research 
Foundation, Cincinnati, Ohio and the University of Iowa,Iowa City 

Infant survivors of RDS are believed to develop residua which 
predispose them to increased respiratory illness (RI) morbidity. 
The frequency, severity and etiologies of acute RI were evaluated 
prospectively in 17 survivors of RDS and 10 pre-term infants who 
did not have RDS. They were compared to normal,full-term in'ants 
who were matched for sex and season of birth. For 12 months fol
lowing discharge of the affected child, children were eval
uated at three-week intervals by history, examination and nasal 
wash c.ulture for viruses, mycoplasmata, Chlamydia trachomatis, 
and aerobic bacteria. 

The total numbers of RI and non-respiratory illnesses were sim· 
ilar for the pre-term infants,with and without RDS, and their con· 
trols. The frequency of lower RI was greater in children survi
ving RvS, but this difference was not significant{p=0.11).However, 
the co-variates of duration of hospitalization for RDS and the 
duration of acidemia were related to the number of subsequent RI. 
Gestational age, duration of hypoxemia and duration of mechanical 
ventilation did not correlate with subsequent RI. Tlie organisms 
associated with RI were similar in all infant groups. 

Although we did not detect increased RI morbidity for pre-term 
infants, subsequent RI morbidity in RDS survivors may be related 
to duration of acidemia and factors related to the duration of 
the initial hospitalization.The data imply that any increased RI 
morbidity is related to increased severity of infection by the 
same which cause RI morbidity among infants. 
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DOSE RESPONSE OF COLONIZATION FACTOR ANTIGEN (CFA) 1002 POSITIVE ENTEROTOXIGEIHC E.COLI (ETEC) IN THE INFANT 
RABBIT ASSAY. Richard E. McClead, Susan Gregory (Spon. 

by Grant Morrow), OSU, Children's Hospital, Dept. Peds, Cols, Oh. 
Fluid secretion by the intestinal epithelium of the infant rab

bit is a model for evaluating the toxin production by ETEC. In 
vivo toxin production by ETEC requires attachment to and coloni
zation of the small bowel. The host specificity of the att;iclnt,·nt/ 
colonization process of some ETEC in man is attributed to CFA. In 
this study, we evaluated the dose response of CFA(+) and CFA(-) 
ETEC in the infant rabbit model. Varying concentrations of CFA(+) 
and CFA(-) organisms in 1 ml saline were injected into the small 
bowel of individual infant rabbits. After 18 hours of in vivo in
cubation, the small intestines were removed and the fluid accumu
lation index (FAI=gm fluid/gm intestine) determined. Fluid data 
from animals who died post-incubation were excluded. 

FLUID SECRETION IN THE INFANT RABBIT MODEL (mean + 
E.coli 104 org/ml 10 5 org/ml 106 org/ml - 10 org/ml 
CFA(+) 1.09•' 0.12 1.98 ± 0.29* 1.82 ± 0.15* 1.83 ± 0.18* 
(n=} (7) (12) (10) (11) 
CFA(-) 0.78 ± 0.16 1.00 ± 0.18 0.87 ± 0.10 1.16 ± 0.10 
(n=) (8) (9) (13) (13) 
Saline control: 0.95 0.13 (ll); *p < 0.01 
The group mortality rate of CFA(+) ETEC 106 and 108 was greater 
than all other groups (p < 0.01). 

Conclusions: The optimum inoculum concentration in this model 
is 10 5 organisms/ml of CFA(+) ETEC. Greater concentrations of 
CFA(+} organisms result in a high group mortality rate. The res
ponse of CFA(--) ETEC is the same as saline controls. 

DECREASED IgG IN NEONATES WITH GROUP B STREPTOCOCCAL 1003 (GBS) SEPSIS. Scott A. McGeary, Bascom F. Anthony, 
Penelope G. Shackelford, UCLA Sch.of Med., Harbor-UCLA 

Med.Ctr., Dept. of Peds., Torrance, CA; Washington Univ. Sch. of 
Med., St. Louis Children's Hosp., St. Louis. 

In previous studies which demonstrated an absence of detectable 
type-specific antibody in cord or acute illness sera of 30 infants 
with type III GBS sepsis, we observed that total serum IgG levels 
in the septic infants were distinctly less than those in the cord 
sera of healthy newborns. We therefore compared serum IgG levels 
(using radial immunodiffusion) in 14 infants < 7 days old with 
GBS sepsis and 14 well infants matched for birthweight (within 
100 gm), gestational age (within 1 wk), and postnatal age (within 
1 d). IgG levels were significantly less (p < .02) in the septic 
infants compared to the controls (901±473 mg/lOOml vs. 1305±268 
mg/lOOml). Total protein in the two groups was not significantly 
different (5.3±.9 gm/lOOml vs. 5.7±.7 gm/lOOml), indicating that 
the difference was not due to a generalized increase in protein 
catabolism in sepsis. r!aternal sera, available for 8 of the sep
tic newborns, did not have a corresponding decrease in IgG (1082± 
260 mg/lOOml vs. 716±296 mg/lOOml in their infants). The IgG 
levels of three septic infants > 30 days old were not significant
ly different from of matched controls (457±55 mg/lOOml vs 
580±101 mg/lOOml). These findings suggest that serum lgG is de
pleted in the course of neonatal GBS sepsis. Whether this occurs 
in other bacterial infections or in older infants is unknown. 
This suggests a rationale for the use of fresh frozen plasma or 
immune globulin in the treatment of newborn sepsis. 

PROTEIN KINASE ACTIVITY ASSOCIATED WITH MEASLES 1004 VIRUS. Cody Meissner and Bernard N. Fields (Sponsor
ed by Richard C. Talamo). Tufts-New England Medical 

Center, Department of Pediatrics and Department of Microbiology 
and Molecular Genetics, Harvard Medical School, Boston, Mass. 

Measles virus and five strains of SSPE virus were found to 
contain a virion associated protein kinase activity. Purified 
virus phosphorylated two of the known measles phosphoproteins, P 
and NP, in vitro, as well as an exogenous phosphate acceptor, 
the ,u lC polypeptide of reovirus. The cyclic nucleotide indepen
dent kinase showed a broad temperature and pH range. The P poly
peptide contained phosphoserine as the only phosphoamino acid, 
while NJ> contained phosphoserine and phosphothreonine. Enzyme 
activity was retained after the viral envelope, in
dicating an association of this activity with the nucleocapsid. 

NEW STREPTOCOCCAL EPIDERMOLYTIC TOXIN RESPONSIBLE FOR 
BULLAE IN CELLULITIS AND ERYSIPELAS. Marian E. 
Melish, Mieko S. Murata, University of Hawaii School 

of Medicine, Department of Pediatrics, Honolulu, Hawaii. 
Bullae and vesicles are commonly found in lesions in strepto

coccal cellulitis and erysipelas. We have discovered a protein 
exotoxin, epidermolytic toxin (Strep ET) elaborated 
by strains of Streptococcus causing erysipelas. Strep 
ET was sequentially purified from Todd Hewitt broth culture 
filtrates by 80% saturated (NH4)?S04 precipitation, Ultrogel 
AcA 54 chromatography and isoelectric focussing. The resulting 
preparation migrates as a single band in SOS gel electrophoresis 
with an estimated molecular weight of 30,000 daltons. Analytical 
isoelectric focussing reveals the major pl to be at pH 8.8 with 
three closely associated minor bands. Strep ET is not hemolytic 
and chemically different from known extracellular streptococcal 
products. Both live toxigenic streptococci and purified Strep ET 
cause blister formation after subcutaneous injection in newborn 
mice. Histologically Strep ET causes separation of cells of the 

epidermis similar to that caused by staphylococcal epider
molytic toxin. Strep ET was found in 84% of 50 group A beta 
hemolytic streptococcal throat isolates, 92% of 30 skin isolates 
and all of 8 cellulitis isolates tested. It can be detected in 
the bulla fluid of patients with streptococcal cellulitis and 
erysipelas. Strep ET, produced locally at the infectious site, 
appears to be responsible for bulla formation in these patients 
as skin biopsy shows cleavage plane identical to the mouse model. 
At present unlike Staph ET, Strep ET is not known to cause any 
generalized toxemic disease. 

EFFECT OF VIRAL INFECTION ON NASAL COLONIZATION OF 1006 INFANT RATS WITH HAEMOPHILUS INFLUENZAE TYPE B (HIB) 
Richard !!: Michaels and Richard Myerowitz 

University of Pittsburgh, Departments of Pediatrics and Pathology 
and Children's Hospital of Pittsburgh, Pittsburgh PA 

Viral infection might be a factor in spread of HIB in fam
ilies and day care centers by enhancing nasal HIB colonization. 

animal model was used to examine this possibility. We had 
previously shown that the intranasal dose of HIB required to pro
duce meningitis in infant rats is significantly reduced if the 
animals are pre-infected with influenza A virus. Sendai (para
influenza 1) and rat coronavirus have similar effects. 

In the present study, all three of these respiratory viruses 
were found to potentiate nasal HIB colonization in infant rats. 
In virus-infected animals an dose of 200,000 cfu HIB 
results in nasal HIB titers at le:>c;!· 100-fold higher than in con
trols during the first two weeks after HIB inoculation, and as 
much as 10,00u-fold higher during the first week. 

Children with cough, sneezing or rhinorrhea could be effec
tive disseminators of HIB if they were as heavily and persistent
ly colonized as these virus-infected animals. 

HIB Titer of Nasal Washings at Indicated Ila;t after HIB Inoculation 
Inoculum 3d 5d 7d lld 14d 18d 24d 

Sendai virus *4.0 4.0 1, .1 3.9 3.0 0.2 <0.1 
Normal saline 1.2 0.3 ""0.1 <0.1 0.4 <O.l <0.1 
Rat coronavirus 4.2 4.3 4.2 4.3 3.9 3.5 2.6 
Normal saline <O.l <O. l <O.l 1.6 2.0 0.4 

*Geometric mean titer expressed as log 10 cfu/µl (N=l5 animals) 

1007 
ACYCLOVIR THERAPY IN 129 IMMUNOCOMPROMISED PATIENTS 
WITH HERPESVIRUS INFECTIONS. Charles D. Mitchell, 
Bonnie Bean, Gregory W. Sachs, Henry H. Balfour, Jr. 

University of Minnesota Medical School, University Hospitals, 
Depts. Laboratory Medicine/Pathology and Pediatrics, Minneapolis. 

During the last 2 years, 129 immunocompromised patients, 
including 42 children, at the University of Minnesota Hospitals 
have completed intravenous acyclovir (ACV) treatment protocols 
for symptomatic herpes simplex (HSV), cytomegalovirus (CMV), and 
vari cell a-zoster (VZV) infections. Sixty-two patients, 15 of 
them children, were enrolled in a randomized, double-blind, 
placebo-controlled protocol. Analysis of the 25 patients with 
mucocutaneous HSV infections demonstrated that the 12 ACV reci
pients experienced significantly more rapid resolution of pain 
(p = 0.032) and termination of viral shedding (p = 0.004). In 
the group of 16 patients who could be analyzed for CMV disease, 
9 ACV recipients had a significantly faster rate of improvement 
(p = 0.0437) and a more rapid rate of defervescence (p = 0.0208). 
Of 17 zoster patients, the 8 who received ACV had more rapid 
healing and a shorter period of pain but these differences were 
not statistically significant. An additional 67 patients (27 
under age 18) subsequently were enrolled in open-label studies. 
ACV was well tolerated by patients on both double-blind and open 
protocols' Children did not demonstrate transient increases in 
serum creatinine occasionally seen among adults. We conclude 
that ACV is a safe and efficacious therapy for HSV. CMV disease 
and zoster appeared to respond, but further study is needed to 
define the role of ACV in these infections. 
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1008 
INCORPOl','\Tiar OF CI.r.:IED L' 'I\ INTO A CAPSULE-DEFICIE!IT 

• HAEMJPHILUS INFLUENZAE (H. i.) YIEI..ffi VIRLJIBNj .- 'IYPE b 
TRA1£FORMAN'IS. E.R. M::lxon, R. A. Deich, C. Connelly, 

Johns Hopkins Hospital, DepartJrent of Pediatrics, Baltilrore, 
Maryland and NCI-Frederick Cancer Research Facility, 
Detrick, Frederir:k, Maryland. 

Strains of li.i. which cause systemic infections in humans usu
ally elaborate ty;_.ic b capsular polysaccharide. It was shown pre
viously that type b, but not type d, transfonnants (average size 
of donor DNA"- 40 kb) of a capsule-deficient H.i. caused bac
teremia and meningitis in rats following fotranasal inoculation. 
'lb characterize forther the molecular basis of type b capsule 
elaboration and virulence of H.i.,a gene library was constructed. 
DNA fran the H.i. type b transfonnant was partially digested with 
pancreatic DNAse. Fragments ("- 10-16 kb) were cloned into the 
lambda vector Charon 4 and amplified in E. coli (strain KH 802) 
to yield 24,000 independent clones. individual 
phages were amplified in E. coli and DNA fran these pools was 
assayed for its ability to transform a capsule-deficient, aviru
lent II.i. strain to yield irri<lcsccnt, type b colonies. Fran 
those pools yielding positive assays, single phage clones were 
anplified and assayed in similar manner. Two independent type b 
transforming clones were isolated. Type b transfonnants gene
rated by the cloned DNA produced bacteremia and rreningitis in 
rats whereas the untransformed H.i. did not cause invasive in
fection. Thus, pieces of 00/\ have been cloned which cw rredi
ate both type b capsule elaboration and virulence of H.i. Fur
ther investigation of these and other clones should further 
characterize the nolecular basis of H.i. pathogenicity. 

RESPIRATORY ILLNESSES IN BREAST AND FORMULA-FED 1009 A PROSPECTIVE STUDY OF MATCHED INFANT PAIRS. 
Martin G. Myers, Samuel J. Fomon, Franklin P. Koo11tz. 

Gail A. McGuinness, Peter A. Lachenbruch and Rachel Hollingshead. 
Children's Hospital Research Foundation, Cincinnati, Ohio and the 
University of Iowa Hospitals, Iowa City, Iowa. 

Both the frequency and severity of respiratory illnesses have 
been reported to be lower in than in formula-fed in
fants. Ten pairs of infants, exclusively breast or formula-fed, 
were evaluated prospectively for the frequencies of respiratory 
and gastrointestinal illnesses and for the etiologies of respira
tory infections. The infants were matched for sex and 
within one month. Inf ants were evaluated every 14 days for the 
f5rst 112 days of life. At each visit, illness history and a 
nasal wash culture for viruses, mycoplasmata, Chlamydia tracho
macis, and aerobic bacteria were obtained. 

infants had more exposure to children less than 
twelve years of age in the family, but were less likely to be ex
posed to other infants in day-care settings. Family size,maternal 
age and maternal education were similar in both groups. However, 
breast-fed infants were exposed to less tobacco smoke·and their 
fathers were more educated than the formula-fed infants. Al
though significantly more gastrointestinal illnesses occurred 
among the formula-fed infants (p(0.03), there were more respira
tory illnesses in the breast-fed infants but this difference was 
not significant. 

During the first four months, we were unable to demonstrate 
less repiratory illness morbidity in breast-fed inf ants than 
formula-fed infants. 

INHALED CEPHALORIDINE IN CYSTIC FIBROSIS. Geraldine 1010 Nolan, Penelope A. Mcivor, Ronald Gold, Henry Levison, 
and Mary Corey. University of Toronto, The Hospital 

for Sick Children, Department of Pediatrics, Toronto, Ontario. 
The use of prophylactic antibiotics in cystic fibrosis is 

controversial. The effect of prophylactic inhaled cephaloridine 
on bacterial colonization of the respiratory tract and on the 
general progression of the disease was studied in a 2 year pros
pective study. 47 patients (24 males and 23 females; mean age 13 
years} with mild to moderate pulmonary disease participated. 
Balanced groups were formed after stratification by age, sex, and 
pulmonary function. One group received inhaled cephaloridine and 
the other received no inhaled antibiotic. Both groups received 
oral cloxacillin. No significant differences between outcome 
variables of the 2 groups were observed. Quantitative sputwn 
cultures showed that 90% of patients carried Pseudomonas 
aeruginosa, 36% carried P. cepacia, 20% carried Staphylococcus 
aureus. No hospital admission was associated with S. aureus 
infection. There were no differences between the annual incid
ence of respiratory tract infections (4.3 vs 5.7) or hospital 
admissions (0.4 vs 0.7). Girls had higher rates than boys for 
both these variables. Schwachrnan scores, Xray scores and 
pulmonary function showed no differences between the groups in 
the expected deterioration over time. We conclude that anti
staphylococcal prophylaxis with inhaled cephaloridine has no 
additional benefit to oral cloxacillin and is not indicated in 
the management of cystic fibrosis. 

STUDY OF SPUTUM BACTERIOLOGY IN CHILDREN 1011 WITH CYSTIC FIBROSIS (CF). Geraldine Nolan, Penelope 
A. Mc Ivor, Gold, Henry Levison, ar.d Mary Corey. 

University of Toronto, The Hospital for Sick Children, Department 
of Pediatrics, Toront0, Ontario. 

47 CF patients (mean age 13.7) with mild to moderate pulmonary 
disease, were followed for 2 years with monthly quantitative 
sputum cultures. Carriage was considered chronic if 75% or more 
of monthly cultures were positive (>10 4 colonies/ml), intermitt
ent if 25-74% were positive, and transient if 1-24\ were posit
ive. 53% of children were chronic carriers of Pseudomonas 
aeruginosa (PA) for 2 years. 15% became chronic carriers of PA 
during the 2nd year; 21-24% were intermittent or transient 
carriers. Only 11% of children were free of PA during the 2 
years. The 2nd most corronon bacteria carried was P. cepacia (PC). 
Carriage increased from 15% to 38% during the 2 years. Carriage 
of PC tended to be transient or intermittent compared to PA: 
onlY-6\ of were chronic PC carriers. The mean age of 
acquisition of PA was 6.9 years; for PC, 12.5 years. Carrier 
rates for Haemophilus influenzae, Escherichia coli, 
Klebsiella species, and Proteus species ranged between 11-30\. 
Carriage of these usually transient or intermitt
ent. Staph. aureus is no longer the major pathogen in children 
with most conunon pathogen in the older child is PA. 
j_'he prevalence of PC is ng. Such an increase may have 
major clinical implications as PC is usually resistant to most 
antibiotics. 

1012 
RECURRENT GENITAL HERPES: DEVELOPMENT OF AN ANIMAL 
MODEL. James C. Overall, Jr., Lawrence R. 
Stanberry, Vera C. Salmon, and Earl R. Kern. 

University of Utah School of Medicine, Department of Pediatrics, 
Salt Lake City, Utah 84132 
Our laboratory described previously a model of primary 
genital herpes simplex virus (HSV) infection in 200 g female, 
Hartley guinea pigs. We now report features of recurrent 

herpes in t§is same animal model. After intravaginal 
inoculation with 10 pfu of HSV (MS strain), over 95% of animals 
developed primary genital infection with peak lesion severity 
and lesion virus titers on days 5-8 and healing by days 12-15. 
Mortality due to the primary disease was low (0-20%). Recurrent 
lesions (1-2 mm vesicles with erythematous bases) appeared spon
taneously on the external genital skin in 80-100% of animals. 
Lesions seldom persisted more than 24 hrs. Mean time the first 
recurrence was day 26 (range 22 to 41 days). Recurrences were 
frequent with a mean of 3.5 per animal (range 2-9) through 
day 50. Recurrent lesions continued to appear after day 50, but 
less frequently. HSV (confirmed by neutralization) was 
recovered from approximately 10% of recurrent lesions sampled 
(swab and biopsy). Eight {47%) of 17 animals with recurrent 
lesions had latent HSV recovered from sacral ganglia. This 
model of spontaneous recurrent genital HSV infection should be 
useful in expanding our understanding of the pathogenesis and 
in evaluating potential antiviral therapy or irrrnunization for 
recurrent disease in humans. 

MULTIPLE AGENTS ASSOCIATED WITH ACUTE LOWER RESPIRA-1013 TORY ILLNESSES (ALRI) IN YOUNG CHILDREN. J. Paisley, 
B. Lauer, K. Mcintosh, M. Glade, J. Schachter, and 

C. Rumack. University of Colorado Sc'.lool of Medicine, Denver, 
and Hooper Foundation, University of California, San Francisco. 

We prospectively studied the etiology of ALRI in 102 children 
< 5 years old hospitalized over a 9 month period. Viruses (V), 
Chlamydia pertussis and bacteria (8) were identified by 
standard cultural and serologic methods. Counter-immuno-electro
phoresis (CIEl of nasal secretions and urine was used to detect 
antigens pneumoniaP. C2£l influenzae b. The age 
distribution was 0-5 m (77), 6-12 m (13) and 13-60 m (12). 
Pathogens were detected in 87 cases; mixed infection occurred in 
33 of these. A total of 80 V, 10 C and 32 8 were detected. The 
V included respiratory syncytial (61), rhino (7), parainfluenza 
(5), CMV (4), adeno (2) and influenza A (I). Four patients had 
double viral infections. The B included 2£ (23), H. influenzae 
(5), (2), aurP'-"2. (I), and !S_. pneum0niae (I). 
B were detected more often by CIE (22) than by culture of blood 
(5) or tracheal aspirate (3). In only 8 (al I 2£l of the 32 8 
patients was a B the sole pathogen (1/5 with bacteremial. Cha
racteristics of the C cases included age< 3 m (10), absence of 
fever (9), and mixed infection (9: 7 with V, 2 with 2£ hy CIEl. 
Compared to children with only V or C detected, those with 8 
more often had fever (17/29 vs 11/58, p < .001), band form 
counts> 7000/mm3 (13/29 vs I 1/58, p < .05) and radiographic 
consolidation ( 16/29 vs 11/58, p < .001). In this study, ALRI 
was usually associated with V, often with multiple pathogens, 
and not with C after 3 months of age. 
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CYTOMEGALOVIRUS INFECTION IN A DAY CARE CENTER. Robert • 1014 F. Pass, Anna M. August, Meyer E. DwC>rsky, David W. 
Reynolds. The University of Alabama in Birmingham, 

Department of Pediatrics, Birmingham, Alabama. 
The prevalence of cytomegalovirus (CMV) excretion among chil

dren in a day care center was assessed in order to determine the 
effect of grouping young children upon transmission of CMV and to 
define the exposure to CMV experienced by female workers. Seventy 
of 75 (93%) children attending participated. Urine was obtained 
from 68 and mouth swabs from 33. Serum was available from 37 
mothers and 16 employees. The children's ages ranged from 3 to 65 

94% were caucasian. Median age at entry to day was 6 
months; had been breast fed. The mean number of siblings was 
0.5, and parental ages were 29.4 ± 3 for mothers and 31.6 ± 4 for 
fathers. Parents averaged over 16 years of formal education. CMV 
shedding was found in 51% of children and was related to age: 
Age (mo.) 0-12 13-24 25-36 37-48 49-50 
+ve (%) 1/11 (9) 15/18 (83) 10/15 (67) 3/14 (21) 7/12 (58) 
Nineteen of 37 (51%) mothers were seropositive; 21 <>i their 
children shed CMV. Excretion was not related to maternal serology 
or to breast feeding. Four of 36 excretors and 0 of 34 nonexcre
tors had experienced serious bacterial infection (2 meningitis, 1 
bacteremia, 1 facial cellulitis), p < 0.05. Twelve of 13 (92%) 
children under 2 with viruria who were sampled at both sites were 
also positive in the mouth. CMV was isolated from 4 plastic toys 
mouthed by toddlers, suggesting a possible means of transmission. 
Ten of 16 workers were seropositive. Transmission of CMV among 
children in a day care occurs readily; virus excreting cl1ildren 
may be a source of infection for employees and mothers. 

FACTORS INFLUENCING IN-VITRO ATTACHMENT OF llAEMOPllILUS • 1015 INFLUENZAE TYPE B (HIB) TO HUMAN EPITHELIAL CELLS (EC). 
Michael E. Pichichero (Span. by David H. Smith). Univ. 

of Rochester Sc'.1001 of Medicine, N. Y. Department of Pediatrics. 
Attachment of Hib to the nasopharyngeal surface is thought to 

be the initial event in pathogenesis of systemic disease. The 
adhesive component(s) of Hib and mechanism(s) of adherence were 
studied. Attachment of 3H-labeled Hib (Eagon) to EC was quantitated 
following removal of unattached Hib by differental centrifugation. 
Buccal EC were used in most experiments; however, similar results 
but greater binding were observed with pharyngeal EC. Candidate 
"adhesins" isolated from the Hib cell surface included the capsu
lar polysaccharide (PRP), lipopolysaccharide (LPS), and purified 
outer membrane (OM). 

Preincubation of EC with PRP did not inhibit subsequent ettach
ment of Hib. However, adherence of PRP to EC was observed if 
divalent cations were present at concentrations found in nasal 
mucus. A mouse monoclonal anti-PRP antibody caused agglutination 
of Hib and completely inhibited lttachment. Preincubation of EC 
with LPS did not inhibit Hib attachment, although high concentra
tions caused non-specific agglutination of Hib. Unexpectedly, 
preincubation of EC and/or Hib with OM resulted in enhanced 
attachment of Hib to EC, suggesting a role for OM protein. 
Enhanced attachrient was not a non-specific protein effect nor was 
it attributable to LPS contamination. The effect was reversed by 
heat denaturation of OM and did not occur with untypable Hi. 
Further study of the mechanisms of Hib adherence is relevant to 
understanding the of systemic Hib disease and the 
role of mucosal antn;,.Jy in human immunity. 

16 
EXCRETION OF GIARDIA LAMBLIA BY INFANTS AND YOUNG 10 CHILDREN IN DAY CARE CENTERS (DCC). Larry K. 
Pickering, William E. Woodward, Herbert L. DuPont, 

Peggy S. Sullivan. University of Texas Medical School, Program 
in Infectious Diseases and Clinical Microbiology, Houston, Tx. 

We prospectively evaluated the excretion of G. lamblia cysts 
(C) and trophozoites (T) by 72 young children ""in aDrr-over a 
12 month period. Excretion by age was: 0-6 months = none; 7-30 
months = 44% excreted C and 16% excreted T; over 30 months = 
13% excreted C. Eight children between 7 and 30 months of age 
continously excreted C and/or T for periods of 3 to 10 months. 
These children were generally asymptomatic, had normal appear
ing stools, and normal height and weight increments. We have 
initiated a survey of approximately 400 children from 0-24 
months of age in 30 randomly selected DCC's to determine the 
prevalence of G. lambl ia. Results from 12 centers collected 
thus far show that 32% of 112 children have G. lamblia C and 8% 
T in their stool specimens. The in 
children between 13 and 24 months of age (40%) and of similar 
occurrence in males and females. Preliminary results suggest 
that excretion of G. lamblia is greater in children who have 
been in their DCC for over one month ( 36% C, 9% T) when com
pared to those enrolled for less than one month (7% C, 0% T). 
The prevalence of diarrhea within the preceding month in 
children who excreted C and/or T was greater (60%) than in non 
excretors (40%) (p<.0.05). Children in DCC's may be a major 
reservoir for G. lamblia. The importance of these observations 
to DCC children;- their families and the community at large re
mains to be determined. 

llCYCLOVIR (ACV) THERAPY OF' CHICKENPOX IN IMMUN0-1017 SUPPRESSED CHILDREN. Charles G. Prober, L.E. Kirk, 
and R.E. Keeney. (Spon. by R. Gold). University of 

Toronto, The for Sick Children, Toronto, Ontario and 
Burroughs Wellcome Co., Research Triangle Park, NC. 

A double-blind, placebo-controlled, multi-center investigation 
was conducted to assess the usefulness of ACV in the treatment of 
immunosuppressed children with chickenpox. Twelve patients 
received placebo and 8 received /\CV (500mg/m2/dose every 8 hours 
x 21 doses). If clinical deterioration became evident patients 
coul0 be removed from the to receive antiviral therapy. 
E.'i.ghtecm pati0nts hi\cl sld n lesions < 96 hours upon admis5.i.on tu 
the study. Nineteen patients had malignancies. The 2 groups of 
patients were similar in age, concomitant or preceding imrnuno
suppressive therapy, status of malignancy, and presenting gran
ulocyte and lymphocyte counts. Zoster inunune globulin or plasma 
had been given to 50% of the placebo group but only 25% of the ACV 
grou!;· Two patients in the ACV group and 1 in the placebo group 
had lung and/or liver (SGOT > 100 units) involvement at entry. 
Of the patients without systemic involvement at entry 6 of the 11 
placebo patients compared with 0 of the 6 /\CV patients developed 
lung and/or liver disease(p = .037). No ACV patient was removed 
from the trial to receive known antiviral therapy whereas 5 of the 
placebo group were so removed. The removal of these patients pro
hibited a comparison of lesion progression and duration of fever. 
The overall clinical impression of therapy however was rated bene
ficial in 6 of 8 /\CV patients compared to 3 of 12 placebo patients 
(p = .04). No evidence of toxicity related to ACV was observed. 
These findings support the usefulness of ACV as an antiviral agent 
for chickenpox in inununosuppressed children. 

THE ETIOLOGY OF MENINGITIS IN EARLY INFANCY. David K 

1018 Stephure, Charles G Prober (Spon. by R. Gold) ___ _ 
The Hospital for Sick Children, 

The charts of all infants < 16 wk. of age who had meningitis 
at our hospital between 1976 and 1980 were reviewed. Of the 122 
charts reviewed, there were 76 cases of bacterial meningitis (BM). 
The remaining 46 cases (38%) had cerebrospinal fluid(CSr); 
6 of these had received antibiotics before the CSF was obtained. 
Eleven infants with BM (14%) had an external communication with 
the CSF (10) or an inununo-deficiency (1). The bacterial etiology 
of the remaining 65 patients is shown below. 

POST NATAL AGE 

BACTERIA 0-4 WK 5-8 WK 9-12 WK 13-16 WK 

ENTERICS 2b 0 1 0 
GROUP B STREPTOCOCCUS(GBS) 14 1 3 0 
.!AEMOPHILUS (H) 0 1 4 3 
NON-GBS STREPTOCOCCUS (S) 1 3 3 2 
MENINGOCOCCUS (M) 0 1 0 1 
LISTERIA 1 0 0 0 
E. coli and GBS accounted for 83% of the cases of BM < 4 wk. of 
age. Only 1 case of enteric meningitis occurred at > 4 wk. This 
infant had been born prematurely and contracted his meningitis 
while still in the intensive care nursery. H, s, or M accounted 
for all other cases of BM in infants > 4 wk. of age. Choice of 
empiric antibiotics for presumed BM need not consider enteric 
organisms in infants > 4 wk. of age unless there is an external 
comrnunication with the CSF, an immuno·-,,t>fi.ciGncy or unlc8s the 
meningitis is acquired in hospital. Beyond 4 wk. of age, 
coverage for S, H, and M should be provided. 

EARLY PENICILLIN IN INFANTS <2000 GMS WITH EARLY ONSET 
• 1019 GBS (EOGBS): IS IT EFFECTIVE? S.P. Pyati, R.S. Pild0''• 

N.M. Jacobs, R. Ramamurthy, T.F. Yeh, D. Raval and P. 
Amma. Cook County Hosp., Dept. of Pediatr., Chgo, 111. 

During a 52 month period, 1187 neonates <2000 gm were random
ized into two groups: early Rx (100,000u Pen. G. IM within 60 
min. of birth) or C (control, no early Rx). An initial blood cul
ture (lB) was taken from a peripheral vein in all 1187 infants 
within 60 min. of repeat blood cultures (RB) were taken 
when indicated. EOGBS disease was diagnosed if the infant was 
symptomatic and if the I.B. or R.B. culture (_::.5 days) was 
positive. 

No. 
Rx 589 
c 598 

Pos.GBS 
I. B. Culture 

9 
12 

Pos.GBS 
R.B.Culture 

1 
2 

Total 
EOG BS 
---w-

14 

Inf. Rate P 
17/1000 L.B. n.s. 
23/1000 L.B. n.s. 

There were no sign. diff. between the lORx and 14 C in BW 
(mean+S.D. 1.40-+-0.48 vs. 1.25-+-0.46 kg.), Apgars <5 (7/10 vs. 

ROM >12 hrs. (7/10 vs.-7/14) or RDS (6/10-vs. 8/14). The 
only difference was the time of Rx (.8+.4vs. l2.9+9.6h,·. p<0.001). 
Four of the 10 (40%) Rx and 6 of the 14C (34%) ;-urvived (p,n.s). 
The survivors (4Rx, 6C) weighed more (p<0.001), had less inci
dence of low Apgar (p<0.01) and less (p<0.001) RDS than the 14 
(6Rx, 8C) non-survivors. All EOGBS neonates <1500 gms with RDS 
expired. The presence of early bacteremia and symptoms suggests 
that in infants <2000 gms invasive infection is usually well es
tablished prior to the first hour of postnatal life. Early Pen 
Rx. does not prevent infection nor decrease mortality in LBW 
infants <2000 gm. 
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INITIATION OF THERAPY IN NEONATES. 
].{):!,{) P.Rajchgot,C.Prober,S.Soldin,F.Good,E.Harding and 

S.Macleod (Spon by D.Biggar), Hospital for Sick 
Children, Toronto. 

Because of its excellent penetration, chloramphenicol (C) 
may be a useful drug in the treatment of neonatal sepsis. Concen
trations of C, measured by HPLC, were studied at approximately 2 
and 12 hr. following the first r.ose of C which was given by a 
syringe pump infusion over 1/2 hr. Thirteen infants ranging in 
postnatal age from 1-23 days with mean gestational age 31±4.2 wks 
(m±SD), were studied after the first dose. Ten of these received 
the recommended unit dose of 12.Smg/kg with the following results 

Hrs. after first dose 2 12 
Samrle size n=9 n=7 
Concentration of C (mcg/ml) 9.6±3.8 7.5±3.8 

Three infants were studied following a loading dose of 20mg/kg. 
Peak concentrations in this group were 19.8,21.7 and 17.8mcg/ml. 
One had serum concentrations at 1 1/2,7 1/2 and 11 1/2 hr of 
12.9,21.7 and 14.7mcg/ml. The data from all neonates showed that 
for infants less than 1 day of age (n=S) the 12 hr. concentration 

11R+42r. of the 2 hr. concentration. For the older infants 
(>3 cay; of age) the 12 hr. value was 47±18r. of the 2 hr. level. 
The delayed rise of serum concentrations or. the first day of life 
may reflect both slow C elimination and delayed hydrolysis of C 
succinate. The latter possibility is currently being assessed 
with a new assay for C succinate. Attainment of adequate serum 
concentrations (peak >15mcg/ml) during the early critical hours 
of therapy requires a loading dose particularly in young neonates 
in whom bioavailability of C from C succinate may be 

OISSEMINATED LEGIONELLOSIS IN A PATIENT WITH SEVERE 1. ():Z, 1. <.OMBINED IMMUNE DEFICIENCY. C. Pandu Rao, Ernest 
Cutz, Paul S. Thorner, Sandu Toma, Ronald Gold and 

Erwin W. Gelfand. Depts. Immunology, Pathology and Infectious 
Diseases, Hospital for Sick Children, Toronto, Canada. 

A 5 month old male infant presented with a six week history of 
bronchopneumonia refractory to antibiotics. He was suspected of 
having an underlying inununodeficiency and investigations revealed 
normal to low absolute lymphocyte count, 3% E-rosetting T lympho
cytes, absent proliferative responses to phytohemagglutinin and 
concanavalin A, and markedly reduced serum immunoglobulins. Red 
cell adenosine deaminase and nucleoside phosphorylase enzyme ac
tivities were normal. His respiratory condition progressively 
deteriorated with the development of pulmonary pneumatoceles and 
empyema and he required assisted ventilation. Open lung biopsy 
showed a heavy infestation of Pneumocystis carinii; a Dieterle 
stain was positive and Parainfluenza type 3 was cultured. Despite 
treatment, his condition worsened and he expired. 

At autopsy, the lung was noted to be consolidated and contained 
many cavitating abscesses. Microabscesses were found in the 
liver and the brain stem. Legionella pneumophilia type 6 was 
cultured from the lung, and direct immunof luorescence examination 
of the lung, liver, spleen and brain was positive for Legionella 
pneumophilia type 6. Because of their heightened susceptibility, 
immunocompromised patients appear to be at the highest risk. 
Since many of these patients develop mixed infections, Legionella 
pneumophilia should be included in the differential diagnosis 
when confronted with progressive respiratory failure of unknown 
etiology. 

TETANUS TOXOID ANTIBODIES IN MATERNAL, CORD AND PRE-1. ():Z,:Z, MATURE BLOOD BY ELISA AND LATEX AGGLUTINATION TECH
NIQUES. Stanley E. Read, Husn Frayha, Ari Eisen and 

Greg Hannigan. The Hospital for Sick Children, Toronto, Ontario. 
Levels of IgG antibody to tetanus toxoid were measured in pair

ed maternal and full-term cord blood samples, as well as in pre
mature peripheral blood using an enzyme-linked immunosorbant assay 
(ELISA) and a latex agglutination technique. Both methods were 
found to be sensitive in detecting antibody levels well below the 
0.01 I.U./ml considered to be the minimum protective level. Based 
on a standard of 280 I.U./ml (Connaught Laboratories, Toronto), 
the mean antibody level in 20 maternal samples was 0.53 
(range: 0.037-2.29). In the 20 paired cord blood samples, the 
mean level was 0.60 I.U./ml (range: 0.050-2.50). In 55% of cases, 
the cord blood levels were higher than the maternal levels (0.75 
±o.87 vs. 0.56±0.68). In 13 prematures weighing <2000g the mean 
antibody level was 0.44 I.U./ml (range 0.053-2.45) which was sig
nificantly lower than the level in full-term infants (p<0.001). 
These results provide further evidence for an active transport of 
antibodies across the placenta during pregnancy and indicate that, 
since prematures have signficantly lower levels of tetanus anti
body than full-term infants, those whose mothers have borderline 
low protective levels (e.g. 0.03 I.U./ml) may not be passively 
protected against tetanus in the neonatal period. 

INTERFERON-ASSOCIATED ENZYME (2'-5'A SYNTHETASE) • 1. {):Z.3 LEVELS IN INFECTION AND ALTERED IMMUNE STATES. 
Stanley E. Read and Bryan R.G. Williams. The Hospital 

for Sick Children, Toronto, Ontario. 
The production of 2'-5'A synthetase is stimulated by interferon 

(IFN) and may play a role in its antiviral, antiproliferative and 
immunomodulating functions. 2'-5'A synthetase is detectable in 
the lymphocytes of healthy adult controls at a level of 60±40 
pmoles/hr/A260 . Of 17 patients with proven bacterial meningitis 
and/or sepsis, only 2 patients had levels which were greater than 
2 S.D. above the mean control level. In contrast, 8 of 10 cases 
of clinical aseptic meningitis had elevated levels (2 cases with 
increased levels proven by viral culture). In addition, 5 neo
nates with proven viral infections (2 disseminated herpes, 2 cyto
megalovirus and 1 rubella) had elevated synthetase levels. In 3 
normal children with varicella, elevated lymphocyte synthetase 
was detected on day 2 after appearance of the rash and persisted 
for 14-21 days. Synthetase was also detected in the vesicle fluid 
and was greatest at the end of appearance of new lesions. Eight 
ALL patients in remission who developed varicella showed a delayed 
rise in lymphocyte synthetase levels. 

Lymphocyte levels of 2'-5'A synthetase can normally be boosted 
in vitro by IFN. In contrast, the enzyme levels in lymphocytes 
Of children with severe combined immunodeficiency (SCID) cannot 
be enhanced by IFN treatment. Furthermore, unlike normal mono
nuclear cells, the natural killer cell subpopulation of SCID pa
tients was refractory to IFN stimulation. Whether this reflects 
the absence of an IFN-reactive lymphocyte subpopulation or the 
lack of IFN receptors is under investigation. 

MATERNAL-INFANT TRANSFER OF NON-ANTIBODY MEDIATED 1. ():Z,4 IMMUNITY TO INFLUENZA IN THE MOUSE. Peter D. Reuman, 
Richard M. Kris, Elia M. Ayoub, Parker A. Small, Jr. 

Department of Pediatrics, University of Florida, Gainesville, FL. 
Previous studies have shown that recovery from influenza 

involves both humoral and non-antibody mediated (NAHI). To look 
for evidence of transmission of influenza specific non-serum 
antibody mediated immunity (NAHI) from mother to infant mouse, we 
studied five groups of infant mice: (!) CONTROL: born of non
immune control mothers (NIM); (2) IMMUNE: born of fully influenza 
A (H3N2) immune mothers (I+AbM); and (3) BOTH: born of 
H3N2 immune mothers in whom influenza specific serum antibody 
was suppressed by passive antibody received one day prior to 
non-lethal influenza infection (I-AbM). In addition, two other 
groups of inf ant mice were cross-fostered to determine the route 
of transmission of NAHI: (4) BREAST: infants of NIM suckled on 
I-AbM; (5) PLACENTA: infants of I-AbM suckled on NIM. At four 
weeks of age there was no detectable maternal HI antibody in any 
sera except sera of fully irmnune mothers. At four weeks infant 
mice were separated from their mothers, infected with 100 LD50 
of H3N2 virus, and followed for mortality: 

TRANSFER OF NAMI BY 
(!)CONTROL (2)IMMUNE (3)BOTH (4)BREAST (5)PLACENTA 

DIED/TOTAL 10/14 0/28 1/12 2/18 5/15 
P vs CONTROL <0.001 <0.001 <0.001 <0.05 

These data show that influenza specific NAHI (1) is trans
ferred from mother to infant by breast and probably by placenta 
and (2) protects against death in mice up to 4 weeks of age. 

USE OF ELECTROPHORESIS OF ROTAVIRAL RNA TO ESTABLISH 
• ]_ {):Z,5 THE IDENTITY OF STRAINS INVOLVED IN A TERTIARY CARE 

NURSERY OUTBREAK. Wm. J. Rodriguez, Hyun W. Kim, 
Carl D. Brandt, Mary K. Gardner & Robt. H. Parrott. Research Fnd 
of Children's Hospital and GWU School of Medicine & the Health 
Sciences, Washington, D.C. 

Electrophoresis (EP) of rotaviral (RV) genomes was employed to 
identify RV strains found in nosocomial outbreaks in a tertiary 
care nursery, in which 22 of 102 infants had RV infection. Enough 
nucleic acid (RljA) for EP was recovered from viruses in the stools 
of 17/22 (77%). The time sequence and proximity of RV infected 
infants in the nursery rooms had suggested two distinct outbreaks 
with baby-to-baby spread of a single RV strain. However, when RV 
RNA patterns were analyzed, five distinct patterns were found 
among viruses from different patients. There were four different 
RNA electropherotypes identified during each outbreak period. We 
had evidence of baby-to-baby spread of two distinct RNA electro
pherotypes in each outbreak period. RNA patterns of these nursery 
RV strains were similar ("long" gel pattern) to those previously 
seen in patients from the coillllunity. In brief: a) infants hospi
talized in a tertiary care nursery can become infected with dif
ferent RV strains, some similar to those prevalent in the coillllun
ity; and b) secondary spread of individual strains can be traced 
with considerable accuracy by RNA EP. 
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FIMBRIAE ON TYPE II AND TYPE Ill GROUP B STREP• 1026 TOCOCCI :ASSOCIATION WITH VIRULENCE. Neal S. 
Rote,Ann 0. Shigeoka,Sandra R. Kaplan,Harry R. Hill. 

Univ. of Utah School of Medicine, Depts. of Path., Ob/Gyn, Peds. 
Salt Lake City, Utah. 

Although type-specific carbohydrate antigens induce protective 
immunoloqic responses against group B streptococcal infection ,other 
factors also contribute to the virulence of these organisms. We and 
others have previously reported strain differences within the same 
serotype in opsonic requirements and virulence. Some strains (R) 
are relatively resistant to opsonization by antibody and express in
creased virulence, while other strains (S) are sensitive to oosoniza
tion and are less virulent. Neuraminidase decreases the virulence of 
both type Ills and lllR strains while not affecting 115 or llR. strains. 
Loss of virulence is associated with the removal of 7cn of cellular 
sialic acid. We examined II , llR' Ills and lllR strains (N=12) by 
electron microscopy to deti?rmine if S and R strains could be differ
entiated morphologically and if neuraminidase altered the surface 
topoqraohy of these organisms. In 9 of 12 strains hair-like fimbriae 
were observed extending from the surface. The presence of fimbriae 
was indeoendent of serotype or S /R type. When fimbriae were pres
ent changes in virulence were associated 
with the complete loss of these structures. Thus, 1)this is the first 
indication that some strains of serotype 11 and 111 group B strepto
cocci express fimbriae on their cell surface, 2)the fimbriae may (type 
Ill) or may not (type Ill be removed by neuraminidase, and 3)when 
fimbriae are expressed, their removal is associated with neuramin
idase-induced decrease in virulence. These structures may have a 
critical role in the group B streptococci/host defense interaction. 

ANTIMICROBIAL THERAPY(AMT) DURING LABOR: MATERNAL 
BENEFIT VS NEONATAL RISKS. Charles R. Rosenfeld, Ralph 
T. DePalma, F. Gary Cunningham, Ken J. Levene, Micki 

Roark. Southwestern Med Sch, Depts. Ped & OB/GYN, Dallas, TX. 
intrapartum AMT is of concern to pediatricians as it 

may mask bacterial infection, inhibit growth in cultures, or lead 
to empirical AMT in neonates. At Parkland Hospital "-90% of women 
undergoing Cesarean delivery at term for cephalopelvic dispropor
tion after >6h rupture of membranes develop serious uterine infec
tion unless given perioperative antibiotics. We have analyzed 
pregnancy outcome in 2 groups of such women given AMT before (n= 
421) or after (n=l52) cord occlusion, to determine risk in the 
neonate for sepsis or empirical AMT, and maternal outcome. Physi
cian concern for neonatal infection, reflected by blood cultures 
and/or differential cell count, was evident in 23/152 (15%) in
fants not exposed to AMT in utero compared to 115/412 (2B%) 
infants exposed in utero, p=.01; there was no difference in the 
incidence of jaundice, or AMT. Upon evaluation of these 138 
infants there was no difference in the incidence of risk factors 
in the AMT exposed and unexposed infants, and no pas i tive cu 1-
tures. The economic impact was significant with excess hospital 
costs in exposed, $248±237 (X±SD, n=ll), and unexposed, but evalu
ated infants, $1561102 (n=l8), significantly greater than infants 
unexposed and not evaluated, $64±87 (n=30), p<.025. No difference 
was seen in the incidence of uterine infection between AMT given 
before, 24%, or after, 21%, delivery. Extrapolating these results 
to the "'· 7 mi 11 ion Cesarean deliveries each year, many coupled 
with perioperative AMT, excessive hospital costs could be stagger
ing; thus, we recommend that maternal AMT await cord occlusion. 

1028 
PROGNOSTIC VALUE OF SERIAL ANTIGEN QUANTITATION IN .!!.:_ 
INFLUENZAE TYPE B (HIB) MENINGITIS. R. Russell, 
F. Mather, G. Siber, G. Rosenberg and R. Daum, Dept. 

of Pediatrics, Tulane University, New Orleans, LA. 
To clarify whether capsular antigen concentration in body 

fluids at admission or rate of antigen clearance during therapy 
predicts severity of illness in Hib meningitis, we employed the 
sensitive ng/ml) latex agglutination assay to study antigen 
kinetics in 68 patients. Hospital course was classified as mild 
(Mi) moderate (Mo) or severe (S). Comparisons of admission geo
metric mean CSF PRP concentrations (Mi 40, Mo 329, S 304 ng/ml) 
revealed differences of borderline significance (Mi vs S, p=.04) 
as did urinary PRP concentrations (Mi vs S, p=.04). Admission 
blood PRP concentration (Mi 20, Mo 43, S 86) did not significant
ly differ. However, comparisons of highest observed or "peak" 
blood concentrations which in 25% occurred after admission (Mi 26 
Mo 74, S 170) revealed significant differences (Mi vs S, p=.009). 
All 8 patients with highest observed blood concentrations <1.0 
ng/ml had Mi or Mo courses. The duration of antigenemia in days 
(Mi 13, Mo 13, S 17) did not differ significantly. However, dura
tion of antigenuria increased with severity of disease (Mi 12, 
Mo 13, S 20) (Mi vs S, p=.003) and best correlated with clinical 
course. Moreover, all 6 patients with days of antigenuria had 
Mi or Mo courses while all 6 with days of antigenuria had S 
courses. Intermediate duration of antigenuria was without prog
nostic significance. We conclude that low peak blood concentra
tion, antigenuria of short duration and antigenuria of prolonged 
duration are correlated with severity of hospital course. 

PREVENTION OF H. INFLUENZAE TYPE B (HIB) DISEASE IN 
INFANT RATS WITH HUMAN HYPERIMMUNE GLOBULIN (HIG). 
John R. Schreiber, Donna M. Ambrosino, Robert S. 

and George R. Siber (Spon. by Kenneth Mcintosh). Harva.d Medical 
School, Sidney Farber Cancer Institute, Department of Clinical 
Microbiology, Boston, MA. 

From the pooled plasma of 55 adult donors immunized with Hib 
capsular antigen (PRPJ we prepared HIG with 600µg.lml anti-PRP 
antibody (PRP-Ab) and compared its protective activity in infant 
rats with that of conventional immune globulin (TG) containing 66 
µg/ml PRP-Ab. One day after an ip dose of 0.13cc globulin or sa
line, serum for PRP-Ab was obtained and 4 doses of 10

5 
Hib were 

given intranasally ql2h. Nasal colonization remained 100\ in all 
groups; cumulative bacteremia (cultured d 4, 6 & 8) and meningi
tis (cultured d 6 & 8) were: 

Globulin di 1. 
PRP-Ab dose (µg) 

HIG 
1/20 
3.9 

No. of pups 28 
Day l PRP-Ab (ng/ml) 887 
Bacteremia (\) 28 
Meningitis (%) 12 
Death (\) 0 

llIG 
1/60 
1. 3 
20 
260 
60 
30 
10 

IG 
1/2 
4.3 
8 
549 
25 
13 
13 

IG 
1/6 
1. 4 

HIG-A* 
1/20 
0.03 

9 10 
280 < 100 
63 100 
38 70 
11 10 

Saline 

0 
28 

< 100 
100 
86 
25 

(*Absorbed with PRP). Pups maintaining serum PRP-Ab "50ng/ml to 
day 8 (n=l6) vs pups with < 50ng/ml (n=ll7) had 19\ and 86\ bac
teremia respectively (p < .001) and 6\ and 44% meningitis (p < .01). 
We conclude that HlG contains ten times more protective activity 
than IG and that protection is due to PRP-Ab. HIG may be useful 
in the prophylaxis of Hib disease in high-risk children. 

ROLE OF CAPSULAR AND NONCAPSULAR ANTIBODIES IN • 1030 PROTECTION AGAINST EXPERIMENTAL HAEMOPHILUS 
INFLUENZAE TYPE b HlFECTION. Jerry L. Shenep, 

Stephen J. Barenkamp, Robert S. Munson, Jr. and Dan M. Granoff, 
Wash. Univ. Sch. of Med., St. Louis Children's Hosp., St. Louis. 

Antibodies (Ab) to capsular and noncapsular antigens of Haemo
philus influenzae type b (Hib) confer protection against experi
mental H1b disase. However, the antiqenic specificities of pro
tective noncapsular Ab have not been defined. Hib rabbit antisera 
were sequentially absorbed with type b capsule (PRP) and Hib 
lipopolysaccharide (LPS), both coupled to sepharose 4B. Affinity 
purified Ab were eluted from the solid phase. Adequacy of serum 
absorption and titers of affinity purified Ab were monitored by 
RIA or ELISA. Affinity purified anticapsular Ab, anti-LPS Ab, and 
immune serum absorbed to remove LPS and PRP Ab but containing 
high titers of Ab to outer membrane proteins, were all bacterici
dal in vitro. Infant rats were passively protected (absence of 
bacteremia in 30% of animals following IP challenge) by as little 
as 90-250 ng of PRP Ab per rat. In contrast, 1000 fold more af
finity purified anti-LPS Ab (or anti-LPS Ab in hyperimmune serum 
prepared against boiled bacterial cells) failed to prevent bac
teremia (103-10 5 tfu/ml blood). But immune serum absorbed with 
PRP and LPS and containing Ab to outer membrane proteins was hiqh
ly protective. Protection by the latter could be removed by ab
sorption with Hib outer membrane. In conclusion, Ab against PRP 
and outer membrane proteins are bactericidal and protective. How
ever, onti-LPS Ab, although bactericidal, is not protective. These 
results support the inclusion of outer membrane proteins in ex
perimental vaccines for prevention of Hib disease in children. 

FAILURE PROOF SUPRAPUBIC BLADDER ASPIRATION. Shyan .. 1031 Sun, Kamtorn Vanqvanich akorn, Zaneida Aranda, Poita 
Baldcmero. Spon. F. Behrle New Jersey Med. School 

Dept. Neonatology, Newark, New Jersey 
Despite refinements in the counting technique of urine for 

bacteria and white cells, there are many difficulties in obtain
ing voided specimens which are uncontaminated, particularly 
with infants. These can lead to major problems in interpretation. 
Percutaneous suprapubic aspiration of the urinary bladder has 
proved to be easy, safe and a useful method of obtaining urine 
for accurate diagnosis of urinary tract infection. It has been 
our impression that the failure rate was quite high among junior 
house staff. An in-house survey of 25 pediatric residents (1st 
year to 3rd year) revealed a surprisingly high failure rate ran
ging from 100% to at least 20%. The general consensus among the 
house staff was that the major cause of failure was tapping an 
empty bladder. Since a bedside real time ultrasonography machine 
(ATL Mark I I I) became available a year ago, we have routinely 
scanned the urinary bladder just above the symphysis pubis area 

the procedure. Suprapubic tap was performed only after 
the bladder was identified and full. After more than a dozen 
procedures, the failure rate was zero. The technique is easy 
and simple. A full bladder is clearly defined on the screen and 
the needle is visible when it is being introduced. The obvious 
danger is perforation of viscera near the bladder. This risk is 
best avoided by ensuring that the bladder is full by ultrasono
graphy. Unnecessary time, effort, trauma, and pain can be saved 
by performing bedside urinary bladder ultrasound scanning prior 
to suprapubic bladder aspiration. 
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2 
SIBLINGS OF PATIENTS WITH HAEMOPHILUS (HIB) • 103 snow IMPAIRED IgG AND IgM ANTIBODY RESPONSES TO 
HAEMOPHILUS VACCINE. Janet Squires, Dan M. Granoff, 

Robert S. Munson, Jr., Brian Suarez, and Wm. Hankins, wash. Univ., 
St. Louis Children's Hospital and Connaught Labs. 

In a preliminary study (ICAAC), type b (PRP) Ab responses to 
PRP-pertussis vaccine (Lederle) were found to be impaired in sib
lings (S) of patients with Hib meningitis. In the present study, 
the sample size has been increased and we present data on total Ab 
to PRP (by RIA), IgG and IgM Ab to PRP (by SPRIA), and the IgG 
responses to pertussis (by SPRIA). 21 sibs, ages 9-23 mos, were 
immunized (2 injections separated by 1 mo). The Ab responses of 
the S were compared to the responses of 21 immunized controls (C) 
matched for age and race but without a family history of Hib 
disease. S were divided into 2 groups, those who were born after 
the case and who were not exposed to Hib disease (Sl, N=13), and 
those who were alive at the time of the case (S2, N=8). 

Antibody to PRP Fold Increases in Ab 
(Median, ng/ml by RIA) (Geo Mean, 2 Mos) 

Group N Pre 1 Mo 2 Mos Anti PRP Anti Pertussis 
c 21 28 430 1128 24.o p=. 03 4.o 
S-1 13 29 230 204 6.8 4.0 N.S. 
S-2 8 244 544 519 1.6 2.7 

1/3 of the responses to PRP were restricted to the IgM class and 
2/3 were both IgM & IgG. At 2 mo, the geo. mean fold increases in 
IgG & IgM Ab were greater for C than S (IgG:3.6 compared to 1.4 & 
1.2 for Sl & S2; IgM:2.6 compared to 1.1 & 1.0 in Sl & S2, p<.05). 
In conclusion, S show normal Ab to pertussis but not to PRP. The 
deficiency in S appears to reflect both IgG & IgM responses. 

INFANTS ANO CHILDREN PRODUCE lgG TO SPECIFIC OUTER • 1033 MEMBRANE PROTEINS (OMP) OF HAEMOPHILUS !NFLUENZAE b 
(Hib). David H. Smith, Marilyn R. Loeb. University 

of Rochester, Dept. of Pediatrics, Rochester, NY 14642. 
Earlier studies indicated that antibodies to non-capsular anti

gens of Hib are widely distributed among humans, bactericidal (BC) 
in vitro and protective in an infant rat model of Hib meningitis. 
We have been studying the role of Hib OMP in pathogenicity and of 
specific antibodies in human immunity. The composition of Hib OMP 

assessed by SOS-PAGE electrophoresis shows strain variation 
but 3 of the 7 major proteins appear to be constant. 

The lgG response to specific OM proteins has been analyzed 
using a radioimmune assay of SOS-PAGE gels of the OMP of a single 
Hib isolated in 1972 in Boston. Ten of 11 healthy children and 
adults had specific antibodies; the number and type of antibodies 
varied with patient age. All 23 patients (17 < 2 yrs, 622 yrs) 
from various communities recuperating from systemic Hib disease 
produced antibodies to Hib OMP; those younger than 2 years pro
duced an average of 8 antibodies; older patients produced an 
average of 14 antibody types. All patients produced lgG to at 
least l of the common OMP. Continuing studies with monoclonal 
antibodies indicate that some antibodies to OMP are BC in vitro. 

These data indicate a wide cross-reactivity of these pro
teins, that infants who are poor producers of antibody to Hib 
capsule can make antibodies to Hib OMP and suggest further studies 
of certain of the common OMP as potential vaccine constituents. 

ANTIBODY RESPONSES OF TWO-YEAR-OLD CHILDREN TO TWO • 1034 HAEMOPHILUS INFLUENZAE B VACCINES: CAPSULAR POLYSAC-
CHARIDE (PRP) AND PC, A PROTEIN-PRP COMPLEX FROM THE 

BACTERIAL MEMBRANE. David H. Smith, Pari Farsad, Porter Anderson, 
Richard A. Insel, Thomas Petrusick and Mathuram Santosham. Univ. 
of Rochester School of Medicine, N.Y.; Univ. of Texas Medical 
School at Galveston; Baltimore City Hospital. Depts. of Pediatrics. 

The antibody (Ab) response of infants to purified (p)PRP vaccine 
is inadequate for protection until about age 18 mo. In weanling 
rabbits (also unresponsive to pPRP) PC had been shown to induce a 
vigorous anti-PRP response in a "booster"pattern. 

The immunogenicity of pPRP and PC were compared in 2-yr-old 
children, in which an immature but measurable response to pPRP is 
expected. s.c. injections of pPRP (10 µg) or PC (50µg protein, 
2.SµsPflP) 11erc given2mo aparttol7 andl8 subjects respectively. 
Adverse reacti ans were negligible. With pPRP there was a primary 
(1°) response but no significant secondary (2°). With PC there 
were significant anti-PRP responses to both 1° and 2° injections. 

Geometric mean anti-PRP Ab, ng/ml 
Vaccine Pre-immunization Post-1 6 Post-2 6 

pPRP 140a ssob 7SOC 
PC 9zd szoe 95of 

significant at p<0.05 by paired t test: avsb, dvsc, evsf. 
Increases in Ab to the somatic components of PC were found in most 
subjects, but bactericidal Ab responses after PC were all PRP
directed. The booster response observed with PC encourages 
further study of the concept of presenting PRP with carrier 

for immunoprotection of the immature human. 

SYSTEMIC INFECTION WITH MULTIPLE STRAINS OF CYTOMEGA-1035 LOVIRUS ASSESSED BY RESTRICTION ENZYME DIGESTION 
ANALYSES: Stephen A. Spector (Span.by James D. Connor) 

University of California, Department of Pediatrics, San Diego. 
Restriction endonuclease digestion analyses (REDA) of the human 

CMV genome have demonstrated marked heterogeneity among epidemi
ologically unrelated CMV isolates. REDA of longitudinal CMV 
cervical isolates suggest that women can have cervical infections 
with multiple strains of CMV. It is unknown if individuals may 
have a systemic infection with more than one CMV strain. To help 
answer this question, premature identical twins who acquired CMV 
infections while hospitalized during their first 2 months of life 
were studied. REDA of their original CMV isolates indicated that 
the infants were infected with different strains of CMV. Follow
ing discharge home of the babies at 3 months of age, they slept 
in the same crib, shared the same toys and were in frequent close 
contact with each other. Longitudinal assessment of the infants 
indicated that they continued to excrete CMV in their urine for 
at least 2 yrs following their initial infection. REDA of the 
twins' viral isolates at 2 yrs indicated that they maintained 
their initial CMV strains and that there was no evidence of 
viral transmission between the children. Follow-up of the twins' 
mother, however, indicated that 3 months following the infants 
discharge home that she developed a primary CMV infection. REDA 
of her viral isolate indicated that she was infected with the 
identical strain as one of her twins. These findings suggest 
that normal individuals do not develop concomitant systemic in
fections with multiple strains of CMV, and that it should be 
possible to develop an effective CMV vaccine. 

1036 
STUDIES OF ALPHA (ex.) HEMOLYTIC STREPTOCOCCI (<><.-S) IN 
ICU NEONATES IMPLANTED WITH STRAIN 215 OF<><-S. K. 

Leidy, Dept. Pediatrics, College 
of Physicians & Surgeons, Columbia University, New York, N.Y. 
10032. 

Conversion of abnormal coloni?.P.tion to 11norrnal" 
in ICU neonates by pharyngeal imnlantation of strain 215 from a 
normal neonate was reported. Strain 215 in competition with oth
er strains ofo<.-s as they arose in vivo was studied in detail in 
5 infants who yielded only the imnlant strain following the nro
cedure (4-18 days). Strain 215 comnrised at least 901 of the 
o<-s populations in 2 infants for approximately two weeks with 
another strain yielding 10% or less. 3 infants showed a ranid 
rise to dominance of a strain other than 215: the subsidence of 
this 2nd strain with rapid emergence to dominance of a 3rd was 
shown for 2 of the 3 infants. Strains arising subsequent to 
implantation differed from strain 215 in at least 2 markers. 

The effect of antibiotic therapy (Rx) subsequent to implanta
tion was in 3 in In c<.-s ponulations, dominance of 
strain 215 prior to, during and subsequent to Rx was shown for 
one infant, decline nf 215 to undetected levels and reemergence 
to dominance after Rx was shown in another infant, and its dom
inance subsequent to Rx occurred in a 3rd who had 20% or 
less of strain 215 in mixed o<. -s populations after implantation. 

Competition of the implant strain with another strain varies 
in vivo. Antibiotic Rx subsequent to successful implantation 
allows dominance or reemergence to dominance of 215. 

LOSS OF VACCINE INDUCED ANTIPNEUMOCOCCAL ANTIBODY IN 103'7 CHILDREN WITH NEPHROTIC SYNDROME. John S. Spika, G. 
Scott Giebink, Chap T. Lee, Neal A. Halsey, Brian A. 

Lauer and Gerald Schiffman, Depts. Pediatrics and Biometry,Univ. 
of Minnesota, Minneapolis, Dept. Pediatrics, Univ. of Colorado, 
Denver, and Dept. Microbiology, Downstate Med. Ctr., Brooklyn. 

Twenty-five patients with steroid responsive idiopathic neph
rotic syndrome (SRNS) were vaccinated with a polyvalent pneumo
coccal vaccine. Serum was obtained pre-vaccination, 1,6 and 12 
months after vaccination and during disease relapse. Total type
specific pneumococcal antibody concentration (ABY), measured by 
radioimmunoassay, was expressed as ng of anticapsular antibody 
nitrogen (nqN)/ml. . 

Patients were divided into three groups(gr): gr I-no relapse 
(n.11), gr II-relapse during the study period but serum not ob
tained within three weeks of relapse(n:lO), gr III-serum obtain
ed at the time of relapse (n=7). Linear regression lines were 
determined for each anticapsular-type antibody for each patient. 
An average slope was calculated for each anticapsular type within 
a patient group. No differences were found between gr I and II 
with regard to rate of antibody decline, but at one year gr II 
patients had mean ABY <200 ngN/ml against types 4,7,8,14 and 19. 
Gr. III had a more rapid decline in ABY against types 6A, 8 and 
19 (P<0.03), and types 1,4,7,9 and 18 (P<O.l). At one year, ABY 
for gr III was <200 ngN/ml against types 4,6A,7,8,19 and 23. 

Patients with SRNS may not maintain protective levels of anti
body ngN/ml) against 1111'ny vaccine polysaccharide types dur
ing relapse and those who have relapsed may not have protective 
levels of antibody at one year while in remission. 
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SINGLE DOSE rHARMACOKINETICS OF CEFTRIAXONE IN NE0-1. NATES, INFANTS, AND CHILDREN. Russell W. Steele, 
Linda B. Eyre, Robert W. Bradsher. Dept. of Pediat

rics and Medicine, University of Arkansas for Medical Sciences 
and Arkansas Children's Hospital, Little Rock, Arkansas. 

Thirty pediatric patients with bacterial meningitis were en
rolled in a study designed to determine serum and cerebrospinal 
fluid concentrations of ceftriaxone after a single intravenous 
dose. The safety and tolerance of single dose administration 
was also evaluated. Drug was given 2-5 days into conventional 
treatment when the patient was considered stable. Without al
teration of the antimicrobial regimen, either a 50 or 75 mg/kg 
dose of ceftriaxone was infused over 10-15 min. This study was 
randomized so that half of the patients received each dose. 
Plasma samples were obtained at times 0, 15 min, 30 min, 1 hr, 
2 hr, 6 hr, and 12 hr, and CSF 1-8 hr after administration and 
assayed by specific HPLC methodology. Analysis of data is cur
rently being completed. The mean ± S.D. values of pharmaco
kinetic parameters were maximum plasma cone., 216±66 µg/ml; 
elimination half life, 5.5±2.0 hr; plasma clearance, 55±23 ml/ 
hr/kg; and apparent volume of distribution 395±55 ml/kg. Both 
plasma clearance and volume distribution were approximately 3-
fold larger than the corresponding parameters observed in 
healthy adult subjects receiving a 27 mg/kg dose of ceftriax
one. The CSF concentrations measured 2-8 hr after the dose 
varied considerably but usually exceeded by many fold the sus
ceptibilities of all organisms except for two isolates of 
Listeria. No untoward side-effects were noted except some 
local discomfort during the infusion. 

QUANTITATIVE CORRELATION BETWEEN PULMONARY Hz ELIMINA-1. ()39 TION AND BACTERIAL COLONIZATION OF THE GUT IN PRETERM 
INFANTS. David K. Stevenson, Susan M. Shahin, Clinton 
R. Ostrander, Ronald s. Cohen, and Anne s. 

Dept. of Ped., Stanford Univ. Sch. of Med., Stanford, CA 
Since Hz is only produced by bacteria colonizinp, the gut and is 

excreted via the lungs in proportion to total production, the 
amount of Hz in breath when the intake of carbohydrate is con
stant might be expected to correlate with the quantity of Hz
producing colonic bacteria. We observed changes in breath Hz 
in infants without apparent changes in carbohydrate tolerance. 
Eleven preterm infants who were not receiving antibiotics and who 
were tolerating a constant carbohydrate load/feeding were studied. 
The change (6) in end-tidal Hz concentration (ETHz) was correlated 
with the bacterial colony count in stool. Stools were collected 
on a swab using a standardized method. The swabs were either 
innoculated onto anaerobic media at the bedside or transported in 
PBS for innoculation on aerobic plates. Colony counts were ex
pressed as total bacteria/sample. No stools contained anaerobic 
bacteria. There was a significant correlation (p<.001) between 
the 6 in ETit2 and the 6 in absolute number of aerobic gram nega
tive bacteria (y=.96 x -4.5; n=27; r=.73). Seven of 9 infants 
with increases in ETHz > 20 ppm also had increases in colony 
counts > 106• All of 3-infants who had decreases in ETHz > 20ppm 
also had decreases in colony counts > 106 • These data are-consis
tent with the hypothesis that changes in the number of Hz-produc
ing bacteria in the gut contribute to changes in the pulmonary 
elimination of Hz in preterm infants who do not have clinical 
evidence of carbohydrate intolerance. 

DIMINISHED BACTERICIDAL CAPACITY FOR GROUP B 
l_ (}4(} STREPTOCOCCUS IN "STRESSED" AND NON-STRESSED 

NEONATES. J. Stroobant, M.C. Harris, C. Cody, S.D. 
Douglas, R.A. Polin. Univ. of Pa. Sch. of Med., Dept. of Peds., Children's 
Hospital of Philadelphia, Philadelphia, PA. 

The increased susceptibility of the newborn infant to bacterial infection 
is primarily due to impaired host defenses. Stress may be an additional 
factor which can further compromise immune function. The purpose of 
this study was 1) to compare neutrophil (PMN) killing in newborn infants 
and adults; 2) to determine the effect of stress on the bactericidal capa
city of neonatal PMNs. PMNs were obtained from 3 groups: 26 adults, 13 
healthy neonates (B.W. 3239.2 .! 208.9 g (m .! SD), GA 38.8 .! 1.3 wk.), and 
29 "stressed" neonates (B. W I 935.8 .! 891. l g, GA 32. 9 .! 4.3 wk.). The 
"stressed" population included infants with RDS (n=24), aspiration syn
dromes (n=3), and sepsis (n=2). 28 of 29 required mechanical ventilation. 
PMN monolayers on coverslips were incubated with type le group B 
streptococcus (GBS) in 10% adult serum. Coverslips were stained with 
acridine orange, and bacterial killing was assessed using a fluorochrome 
microassay. Killing was expressed as number of dead organisms/total 
number phagocytosed X JOO. PMNs from "stressed" infants killed signifi
cantly fewer GBS than adult PMNs: (60 min., "stressed" 48.3 .! 10.4, adult 
57.0 .! 9.3, p.( .001; 90 min., "stressed" 56.3 .! 11.0, adult 67.5 .! JO.I, 
p'-<.001). PMNs from healthy infants demonstrated reduced killing vs. 
adults: (60 min., healthy 47.7 .! 7.5, adults 53.7 .! 6.4, p< .005; 90 min., 
healthy 55.2 .! 10.4, adult 66.6 .! 7.9, p4<.001. There was no significant 
difference between "stressed" and healthy neonates. In summary, the 
bactericidal capacity of neonatal PMNs is diminished; however, it is not 
further compromised by stress. 

()41. 
EPSTEIN-BARR VIRUS-INDUCED INFECTIOUS MONONUCLEOSIS 

l_ IN INFANTS AND PPESCHOOL CHILDREN. Ciro V. Sumaya 
and Yasmin Ench. 'lniversity of Texas Health Science 

Center, Department M Pediatrics, San Antonio, Texas. 
Our ongoing prospective study of EBV-induced infectious mane 

nucleosis in children has revealed that this disease is not un
common in infants and preschoolers. This paper will focus on the 
frequency, clinical manifestations, heterophile antibody respon
ses, EBV-specific antibody responses, and EBV excretion observed 
in these very young patients. Sixty of 139 children diagnosed to 
have EBV-induced infectious mononucleosis over a 5-year period 
were less than 6 years old; 8 other young patients had a similar 
clinical illness unassociated with an EBV infection. In addition 
to the usual typical cases, syndromes with prominent 
manifestations in other organ systems, histiocytosis-like skin 
eruption, or failure to thr;ve pictures were occasionally docu
mented. Heterophile antibody responses increased stepwise from 
0% in infants less than 1 year old to adult-type rates of 80% by 
4 year olds. The young patients had more transient laM antibody 
responses to EBV-capsid antigen, a low but still higher rate of 
antibodies directed to restricted component of EBV-early antige 
and an earlier onset of antibodies to EBV-nuclear antigen than 
older children and adults. EBV was present in oropharyngeal sec
retions in 44 (73%) young children sampled during the acute 
phase, a rate similar to that in adult patients. It appears that 
EclV-induced infectious mononucleosis is not a rare entity in the 
very young. Since heterophile antibody frequently may not be de
tected in these age groups, EBV-specific antibody responses may 
be necessary for making the diagnosis. 

NK 

1.()42 
OBSERVATIONS DURING A DOUBLE-BLIND COMPARISON OF BID 
VS. QID CEPHALEXIN FOR GROUP A STREPTOCOCCUS PHARYN
GITIS. Martha Tarpay, Stephen A. Chartrand, Cathy 

Hopkins, Alan Cox, and Melvin I. Marks. University of 
Health Sciences Center, Dept. of Pediatrics, Oklahoma City, OK. 

Fifty-six children 3-21 years of age with culture proven 
group A Streptococcus pharyngotonsillitis were treated with ceph
alexin bid vs. qid in a double-blind fashion. Patients were seen 
at the beginning of treatment, 10 and 24 days later. Initial 
throat cultures were processed for group A Streptococcus, virus, 
chlamydia, mycoplasma and B-lactamase producing bacteria; throat 
cultures for strep and blood for ASO, anti-DNase and streptozyme 
were obtained on each visit. Compliance was evaluated by count
ing residual medicine and by M. lutea bioinhibition of urine. 

Herpes simplex was isolated---:rrll patient; all other viral, 
chlamydial and mycoplasma cultures were negative. B-lactamase 
producing organisms were present in all except I throat culture 
and represented< I up to 97% of the nonstrep throat flora. A 
total of 38 patients returned for all 3 visits. Antibiotic 
treatment was initiated within 72 hours after onset of symptoms 

at 96 hours or later in 16/38. There were no sig
nificant differences in the geometric means of the anti-DNase B
titers between early and late treatment groups at the onset of 

and.on evaluation. Significant increases (a 
rise of 2 dilution increments or > 0.2 log) in anti-DNase B oc
curred in 13% of the patients with early therapy and 58% with 

treatment (p = 0.05). Compliance was good in of pa
tients and poor in 8%. Bacteriologic failure occurred in only I 
of 56 patients. 

PERS !STFr-TE OF PRO":-EcTIVE p•:rnMOCOCCAL_ A'!TIBQ'"·Y 1.()43 FOLLOWING VACcmr.TIOr! l'J lHTH Ti'E NEPHROTIC 
SYNDROME. A. Tejani, K. Gurumurthy, S. Fikrio, and 

G. Schiffman, SUNY, Downstate Medical Center, Departments of 
Pediatrics and Microbiology, Bro0klyn, 

We have determined the level of persi3ting pneumococcal anti
body in a group of nephrotic children vaccinated by us 5 years 
MC. (Fikrig et al., J. Inft>ct. Dis. 137:818, 1978). Of the 10 
VdCCinated children, 2 have died, and one has moveu away. Sera 
from the remaining 16 patients were examined by 
to determine the antibody response to 11 of the types con
tained in the polyvalent pneumococcal vaccine. The lowest pro
tective level of geometric mean titre> (Gtff) of antibody in our 
laboratory (G. Schiffman) is 300 ng/ml. Fifty-six '.I, (9/16) 
tients showed adequate GMT 5 years post vaccination. P.11 9 pa
tients had minimal change nephrotic syndrome (MCNS). Forty-four 
% (7/16) children had a GMT less than 300 ng/ml. Three of these 
patients had focal sclerosis, 3 had membrano proliferative 910-
merulo nephritis (MPGN) and 1 patient had lgM nephropathy. Of 
these 7 patients one with the lowest GMT (23 n9/ml) developed 
pneumococcal peritonitis. During this same period, in 20 other 
unvaccinated nephrotic patients followed continuously from 76-
81, 7 cases of peritonitis occurred (p c.05). Additionally, 1 
unvaccinated child died of pneumococcal sepsis. We conclude 
that pneumococcal vaccination provides long lasting immunity in 
MCNS patients and that vaccinated nephrotic patients with dis
eases othPr than MCNS sh0uld be evaluated annually for presence 
of adequate antibody. 
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TOXIC SHOCK SYNDROME: CLINICAL EFFECT Or STEROID 1044 TREATMENT. James K. Todd, Marilyn Ressman, Sharon A. 
Caston, Andrew M. Wiesenthal. C. Henry Kempe Center 

for Investigative Pediatric5;-De!)'1rl:,;;-enl:s of Pediatrics and Path
ology, The Children's Hospital; Denver. 

Toxic shock syndrome (TSS), its most severe form, can cause 
shock; pulmonary, cardiac, and renal failure; and death. Corti
costeroid (CS) therapy is often empirically used in such situa
tions. We retrospectively compared the outcome of 38 patients 
with TSS, 20 having received CS and lS not (NCS). All patients 
met the C€nter for Disease Control strict definition, were hos
pitalized, had a proven or potential focus of Staphylococcus 
aureus infection, received appropriate antistaphylococcal anti
microbial therapy, and had shock or postural hypotension. Groups 
were compared by the Mann-Whitney U test for nonparametric, un
paired data. There were no significant differences between the 
CS and NCS groups when analyzed (mean ± S.D.) for age (18.8 ± 
18.1), sex, month and year of admission, day of illness admitted 
(3 ! 1.2), maximum severity of illness, maximum fever, or weight. 
Patients with TSS of this initial severity not treated with cor
ticosteroids l1ad fever for 5.8 ± 2.9 days and required supportive 
therapy until 7.6 ± 3.2 days. Patients in the CS group received 
a total dose of 36 : 25 mg/kg CS (prednisone equivalent) for 6.4 
! 3.7 days. CS therapy reduced duration of fever (p < 0.05) if 
given within 3 days of TSS onset, however, a concomitant reduc
tion in severity of illness could not be documented. A prospec
tive, randomized, placebo-controlled trial of CS therapy in early 
severe TSS is recommended. 

CLINICAL & PHARMACOKINETIC EVALUATION OF CEFOTAXIME 
(CTX) IN INFANTS & CHILDREN. M. Varghese, A.J. Khan, 
K. Kumar, H.E. Evans. Dept. of Ped. Jewish Hosp Med 

Ctr/SUNY Downstate Med. Ctr. Brooklyn, NY 
CTX, a new cephalosporin with expanded spectrum of activity 

has not been studied in infants & children. 26 patients (mean age 
4 yrs), including 10 with Pneumonia, 11 soft tissue infections 
and 3 with urinary tract infections (UT!) were treated with aver
age doses of 60 mg/Kg per day parenterally in 4 divided 
doses. Etiological organisms isolated from 16 patients (!:!.:._ 
influenzae, S. Pneumoniae, S. aureus, S. Pyogenes and E. Coli.) 
were sensitive to CTX (zone 23111TI). The M!Cs ranged from 
0.06 to 2.0 mcg/mL (mean 0.69). All patients improved clinically 
by 5th day of therapy. Primary pathogens in each case were 
eradicated. None developed clinical side effect(s). CBC, liver 
& renal function monitored serially remained normal except tran
sient elevation of SGOT & alk. phosphatase in l case each. Phar
macok i neti cs were deter.mined following the last dose in 11 
patients. Mean (:!:_ lSD) levels (mcg/mL) with a dose of 50 mg/Kg 
are presented in the table. The peak levels were .more than 100 
mg/Kg N \ih i,h l h 2h 4h 8h ti,( min) 
50 IV 5 115 59 30 13.4 2.6 l 64.93 

(22.36) (23.02) (11.18) (6.98) (O.R9) (0) (16.89) 
50 IM 6 125 58.33 29.l 14.l 4.5 72.81 

(41.8) (18.63) (10.2) (5.3) (3.67) (0) (3.1) 
times higher than the mean MICs of the organisms. The ti, with 
IM dose was slightly l anger than with IV ( P > 0. 05). CTX appears 
to be a safe, effective antibiotic for children. Its efficacy in 
meni ngi tis reported in adults needs further evaluation in children. 

QUANTITATIVE CULTURES AND GRN·I STAINS OF MIDDLE EAR 1046 EFFUSIONS IN ACUTE OTITIS MEDIA. Ellen Wald, Dale Rohn, 
Univ. of Pittsburgh Sch of Med., Children's Hosp. of 

Pittsburgh, Dept. of Peds., Pgh., PA (Spons. by Richard Michaels). 
The antibiotic susceptibility of certain bacteria is markedly 

affected by inoculum size. In patients with acute otitis media 
(AOM), clinical response to antibiotic treatment and persistence 
of middle ear effusion (MEE) may conceivably be influenced by 
initial MEE colony counts. To determine the usual bacterial burden 
in patients with AOM quantitative bacterial colony counts were 
performed on 46 samples of MEF recovered by tympanocentesis. On 
25 of the samples Gram stains were performed and read independent
ly. Significant bacterial isolates were recovered in 30 (65%) 
instances. In 3 samples the colony counts were <102 colony form
ing units (cfu)/cc while in 27 samples the colony counts ranged 
from 102 to .'.'._!0 4 cfu/cc. 

OP.GAN ISMS 
pneumoniae 

H. influenzae 
B. catarrh al is 
Non-hemolytic strep 

aeruginosa 

Total 
---w-

6 
I 
I 
3 

30 

<!0 2 
-3-

0 
0 
0 
0 

-3-

10 2 
-3-

2 
0 
I 
0 

6 

103 
-S-

I 
1 
0 
1 

-8-

cfu/cc 
-8-

3 
0 
0 
2 

I3 
Organisms were seen on Gram stain in 8/10 instances when the 
colony count was >10 4 cfu/cc, 0ut in only 3/15 instances when the 
colony count was <10 4 cfu/cc. We conclude that (1) bacterial 
colony counts in MEE of patients with AOM is >10 4 cfu/cc in 50% 
of cases, and (2) as in other body fluids, positive Gram stains 
. in MEE are helpful in predicting high bacterial colony counts. 

USE OF A LATEX AGGLUTINATION TEST TO DETECT STAPHYL0-1047 COCCAL AUREUS PROTEIN A AND COAGULASE IN PLASMA FROM 
INFECTED ANIMALS. Daiming Wang and Robert Bortolussi. 

(Span. by Richard B. Goldbloom) Dalhousie University, Izaak Walton 
Killam Hospital for Children, Hali fax, Canade .. 

A aureus latex agglutination (SALA) test has been developed 
using latex particles coated with fibrinogen and IgG. The test 
can be read in 3 minutes and detects coagulase (binding to fibrin
ogen) and Protein A (binding to IgG) which are produced by S. 
aurcus. Purified protein A (1 µg/ml) or crude coagulase 
detected equally well when suspended in saline or plasma at 37°c, 
thus suggesting that these 2 bacterial products were not neutra
lized under these conditions. We wondered, therefore, if the test 
might also detect these extracellular products in vivo and devel
oped animal models for§.. aureus bacteremia, osteomyelitis, empy
ema and peritonitis to examine this possibility. Before S. au:reus 
infection, plasma obtained from all 54 animals were negative-i;y--
the SALA test. After I.P. or I.V. injection with S. aureus, 76% 
(22/29) of bacteremic animals had positive tests compared to only 
21% (3/14) nonbacteremic animals {p<0.05). The 11 animals with 
osteomyelitis, empyema or peritonitis with culture confirmed deep 
tissue infection but sterile blood cultures all had positive SALA 
tests when their plasmas were tested (but not their serum). In 
the 3 animals with osteomyeli tis the SALA test remained positive 
until the animals died or their infection was cleared by antibi
otics (confirmed at necropsy). Control animals infected with S. 
epidermiuis, coli or streptococci all had negative SALA tests. 
'I'he test appears to detect protein A and coagulase of S. aureus 
in vivo and may have useful clinical applications. - ---

VARICELLA ZOSTER VIRUS(VZV) ANTIBODY LEVELS (Ab) IN 

1048 NEONATES AFTER ZOSTER IMMUNE GLOBULIN(ZIG). Elaine E 
Charles G Prober, Ann M Arvin (Spon. by 

R. Gold). University of Toronto, The Hospital for 
Sick Children, Toronto, Ontario, and Stanford University Medical 
School, Stanford, California. 

Infants in our Nursery received 1 ml of ZIG,(approx. 0.59 
cc/kg) intramuscularly for chickenpox prophylaxis within 72 hr of 
exposure to a nurse with herpes zoster. A serum specimen was 
obtained from 32 infants <2 mos old prior to ZIG. Repeat speci
mens were obtained from 13 and 27 patients at 72 hr and 6 wk 
resp. after ZIG. Ab to vzv were measured by radio-immunoassay 
and expressed in log 10 units. VZV Ab for different birthweights 
were: 

BW <1000 GM 1001-2000 >2001 
No. of Patients 
Mean Ab(:'° SEM) 

+5 
3.84(- 0. 7) 

11 
5.24(± 0.4) 

No significant difference in Ab was found between the 3 BW groups. 
Compared to nontransfused babies, there was no difference in Ab 
in 6 babies after multiple packed red cells nor in 5 babies after 
fresh frozen plasma. One baby in each BW group had low initial 
Ab(<3.6). One of these babies and one additional 6 mos old had 
no detectable Ab. A 4-fold rise in Ab was demonstrated in 5 of 
13(38%) and 8 of 19(42%) patients at 72 hr and 6 wk resp. after 
ZIG. These babies were indistinguishable from the others in BW, 
gestational age, postnatal age, pre-ZIG Ab, weight when ZIG given, 
illness severity, and transfusion histories. A stable or higher 
level of VZV Ab was found at the 6-wk followup in 18 of 29(62%) 
infants. This study confirms the transplacental passage of VZV 
Ab even to preterm infants < 1000 gm. 

1049
NATURALLY ACQUIRED HEMOPHILUS INFLUENZAE TYPE b (HIB) 
CAPSULAR POLYSACCHARIDE (CP) ANTIBODY (Ab) IN A HIGH 
RISK POPULATION. Joel l· Ward, Milton Lum, Kelly 

Burkart, Richard fl. Insel, Thomas B_. Bender-:--rspQn. by B. Anthony) 
Dept. of Pediatrics: Harbor-UCLA Med. Ctr., UCLA; Univ. Rochester 
NY; CDC, Anchorage, AK. 

Alaskan Eskimos have the highest known incidence of HIB disease 
The disease risk is concentrated during infancy (3%) in firstyeari 
In Eskimo children older than 2 years, levels of Ab to CP are sig
nificantly greater (3-fold) than in U.S. controls. To character
ize Ab to HIB CP in Eskimos, we used RIA and ELISA and detennined 
the proportion of Ab inhibited by E. coli KlOO CP. 

(Mean Mean Percent 
RIA ELISA .!JI!:! 

l yr (N=5) 449 356 7% 88% 5% 
2 yr (N=ll) 567 824 8% 85% 7% 
3 yr (N=lO) 573 1160 9% 81% 10% 
4 yr (N=21) 897 1256 15% 78% 8% 
Adult (N=23) 2018 1470 21% 72% 7% 

In children <5 yrs., 86% had >25% Ab inhibitable by E.coli KlOO 
CP. In spite of high maternaT Ab (RIA: mean 0.47 µg/mi'fvaried 
from 1% to 99% of the maternal level. IgM is the predominant Ab 
to HIB CP in this population, which results in reduced transpla
cental Ab. The large proportion of children with Ab inhibited by 
KlOO CP suggests that cross-reacting bacterial antigens contribute 
to natural levels of HIB Ab. A means to increase levels of pas
sive IgG in young infants or tn hasten the acquisition of lgM 
antibody might provide a means to prevent disease in this and 
other populations . 



254A INFECTIOUS DISEASE 

RESPONSE TO PNEUMOCOCCAL VACCINE (PV) IN CHILDHOOD 1050 ACUTE LYMPHOCYTIC LEUKEMIA (ALL). Leonard B. Weiner 
Ernest M. Post, Judith B. Allen, Harry A. Feldman 

and Gerald Schiffman. SUNY Upstate Medical Center, Depts. of 
Pediatrics and Preventive Medicine, Syracuse and SUNY Downstate 
Medical Center, Depts. of Microbiology and Immunology, Brooklyn. 

In a prospective study of dodecavalent PV, 28 children with 
ALL, 2.6 to 16.8 years old, had antibody concentrations measured 
pre-immunization (PRE) and 3D days post-immunization (POST). We 
found that the geometric mean titers (GMT) of antibody to 7 of 
the 12 serotypes were> 200 ng/ml POST, but that 3 (serotypes 1, 
8, and 12) had also been ) 200 ng/ml PRE. There was at least a 
2-fold rise in GMT for 8 of the 12 serotypes. The numbers of 
patients with antibody concentrations ) 200 ng/ml were: 
Serotype 1 3 4 6A 7 8 9 12 14 18 19F 23 
PRE 23 8 5 3 4 24 2 18 5 9 0 17 
POST 26 23 12 10 15 25 16 23 14 18 8 19 
For 8 of the 12 serotypes, POST levels were correlated to the 
PRE levels for each patient (r > 0.5, each p < 0.01). The 
patients' treatment status at the time of immunization affected 
the grand GMTs (all 12 serotypes combined) as follows: 

On Chemotherapy Off Chemotherapy t p 
PRE 49 (N=20) 109 (N-8) 1.83 NS 
POST 168 548 2.07 p < 0.05 
Only of the patients on chemotherapy were in relapse. 

The data indicate that antibody concentrations considered to 
be protective against infection are not achieved by the 
administration of pneumococcal vaccine to children with ALL 
receiving chemotherapy. 

1051 
IJ:M RISK OF INFECTION WI'lli llENI'RICUIDSI'OMY CAIBETERS 
(\IC) USED FOR INI'RAOWITAL PRESruRE (ICP) 

1-0N!'roRIN:i. Leonard B. Weiner, Robert K. Kanter, Anne 
Marie Patti, Elisabeth M. Post and Michael P. Owen-:-Tspon. 
by Frank A. Oski) SUNY Upstate Medical Center, Depts. of 
Pediatrics and Neurosurgery, Syracuse, New York. 

\IC are useful in rronitoring ICP in the critically ill brain 
injured pt. but nay cause ventriculitis. We reviewed the charts 
of 40 pts. with \IC fran 1977-81 to determine the incidence of 
infectious axll'lications. Diagnoses included: head trallll'B (8), 
Reyes Syndrare (20), CNS infections (3), post-anoxic 
encephalopathy C 5), intracranial hem:lrrhage < 2), CNS neoplasm Cl) 
rralfunctioning shunt Cl>. \IC were tunnelled subcutaneously for 
5-6 an proximal to the burr hole site. Oxacillin prophylaxis 
(200 mg/kg/day) was given IV to all pts. and periodic cultures 
of the \IC drainage system were obtained. 

Two pts. with pre-existing bacterial rreningitis had \IC placed 
to rronitor ICP, and were successfully treated with the \IC in 
place. Six pts. had oolonization of the \IC system (\IC tip:4, \IC 
drainage:2) in the absence of any evidence of systemic or CNS 
infection. Only one patient had catheter related ventriculitis 
Centeroooccus) which oc=ed on the 6th day of ICP ITDnitoring. 
In our pts. \IC remained in place for 3-28 Crrean 10.ll days. The 
rrean duration of ITDnitoring was not greater in the 6 pts. who 
became oolonized. Colonization was detected between 2 and 21 
Crrean 8. 9 > days following \IC placement. \IC are a safe rrethod 
for ITDnitoring ICP; catheter related infection occurred in only 
2.5% of pts. 

THE DEVELOPMENT OF PARAINFLUENZA (PV)-SPECIFIC !GE 
IN NASOPHARYNGEAL SECRETIONS (NPS) FOLLOWING INFEC-
TION: POSSIBLE ROLE IN PATHOGENESIS OF CROUP AND 

WHEEZING. Robert C. Welliver, David T. WQ_rJ_g_, Elliott Middleton, 
Martha S. Sun, Pearay L. Ogra. State University of N.Y. and 
Children's Hospital of Buffalo, Department of Pediatrics, Buffalo, 
N. y. 

A group of 25 infants and children with acute PV infection 
were tested for the presence of PV-specific lgE in samples of NPS 
taken at various intervals after the onset of illness. lgE anti
body to PV types I-III in NPS was determined by an enzyme-linked 
immunosorbent assay (ELISA), using purified PV strains and mono
specific goat antisera to human lgE. During the acute phase of 
illness, antibody against the infecting serotype was detectable 
in NPS specimens taken from 60% of patients with wheezing and 
42% of patients with croup without wheezing. None of 8 patients 
with upper respiratory illness (URI) alone manifested PV-specific 
IgE. PV-specific IgE was detectable during convalescence in some 
patients with all forms of illness, but was observed more common
ly and in higher titer (p<0.05) in patients with croup or 
wheezing than in patients with URI alone. These observations 
suggest a possible role for the development of virus-specific 
IgE in the pathogenesis of both croup and wheezing due to PV, in 
a manner similar to respiratory syncytial virus as described 
previously. 

TOXIC SHOCK SYNDROME IN A NEWBORN INFANT. Chester B. 
105JWhitley, Linda R. Thompson, Michael T. Osterholm, · 

Patrick M. Schlievert, Greg R. Elliott and Barbara A. 
Burke ( Spon by l<i 11 i am Kri vitTUnivers ity of Minnesota, Department 
OTPediatrics, Microbiology, Laboratory Medicine & Pathology and 
Minnesota Department of Health, Minneapolis. Toxic shock syndrome 
(TSS) is a recently described illness characterized by (a) fever, 
(b) mild or profound hypotension, (c) multisystem dysfunction, (d) 
skin desquamation 8-12 days after onset, and has been associated 
with a specific aureus pyrogenic exotoxin. TSS has 
been described pre ominantly in previously healthy, menstruating 
women in whom the association with tampon use and cervicovaginal 
colonization by S. aureus has been recognized. However, affected 
non-menstruating-patients have also been observed among whom wound 
infection by S. aureus has frequently been implicated. We describe 
the fatal course---ora-3-week infant with staphylococcal abscess 
related to previous heel puncture in the nursery. After three 
days of marked clinical improvement on IV nafcillin, the patient 
suddenly deteriorated with rapid progression from lethargy and 
diaphoresis to ileus, oliguria, cardiomegaly, profound shock and 
respiratory failure. Post mortem exam confirmed the impression of 
multisystem involvement including the visceral and cutaneous hist
opathology characteristic of fatal TSS cases. Multiple ante and 
post mortem cultures of blood and CSF were sterile, however, wound 
aspiration cultures grew penicillin-resistant, nafcillin-sensitive 
S. aureus productive of pyrogenic exotoxin type C. This case, the 
youngest reported patient with TSS, illustrates another clinical 
presentation of neonatal staphylococcal disease. Furthermore, it 
reiterates that TSS is a disease not limited to menstruating women 
but may also occur in patients with focal aureus infection. 

ROLE OF BREAST-FEEDING ON THE OUTCOME OF RESPIRATORY 
1054SYNCYTIAL VIRUS (RSV) INFECTION IN THE NEONATE. 

David T. Wong, Carol L. Parker, Shaheen M. Al-Nakeeb, 
Pearay L. Ogra. State University of New York at Buffalo. 
Children's Hospital, Department of Pediatrics, Buffalo, N.Y. 

Groups of neonatal cotton rats seronegative for RSV antibody 
were breast fed irranediately after birth, either by their own 
seronegative mothers, or foster-fed by lactating females who had 
been infected with live RSV 3-5 weeks prior to delivery of their 
own litters. The neonates foster-fed by seropositive mothers 
elicited appreciable levels of RSV-specific JgG antibody in the 
serum after of breast feeding. However, such reactiv
ity was not observed in the serum of infants breast-fed by their 
own seronegative mothers. All neonatal animals were infected 
intranasally with RSV 3 days after beginning of breast feeding. 
The animals were sacrificed at frequent intervals to determine 
the degree of RSV shedding and development of antibody response 
in the serum. Neonates breast-fed by their own seronegative 
mothers exhibited significantly more virus shedding in their 
respiratory tract, and earlier and higher degree of RSV-specific 
serum antibody response than observed in infected infants who 
were foster-fed by RSV-seropositive animals. These results 
support the observations that breast feeding may protect infants 
from serious RSV infection and the immunologic reactivity trans
ferred via breast-milk may be important in regulating specific 
immune responses in infected neonates. 

ABSENCE OF HISTORY OF GENITAL HERPES SIMPLEX VIRUS • 1055 (HSV) INFECTIONS IN MOTHERS OF INFECTED INFANTS: 
SOURCE- ASYMPTOMATIC SHEDDING VS. PRIMARY INFECTION 

Anne S. Yeager, Ann M. Arvin, M. Carol Sweeney, Dept. Pediatrics 
Stanford University School of Medicine, Stanford, CA. 

At least 50% of mothers of infants with acquired HSV infections 
deny symptoms of recurrent genital HSV in the past. It has been 
inferred that asymptomatic (Sx-) shedding at the time of birth is 
the usual source of infection in these infants. The purpose of 
this study was to evaluate the incidence of Sx- shedding in preg
nant women who had had HSV isolated (HSV +) from genital lesions 
during pregnancy and to make an immunological and clinical assess
ment of the time of onset of HSV infection in mothers of infected 
infants. Of 58 pregnant women with HSV + perineal lesions who 
had a cervical culture performed on the same day, 2 (3.4%) shed 
HSV from the cervix. Of 326 cultures taken to detect Sx- shed
ding from 139 pregnant women who were previously HSV +, 2 (0.6%) 
were positive; therefore, 1 .4% of these women had Sx- shedding. 
None of 27 delivery cultures were HSV +. Of 21 mothers of infected 
infants, 5 had a history of recurrent genital HSV and 16 did not. 
Of the latter, 7 mothers had clinical findings compatible with a 
primary infection. All of these mothers and their had 
neutralization titers of< 1:10 to HSV 1 and 2. Of the infants of 
the other 9 mothers who denied a history of HSV, 7 had neutral
ization titers of< 1:10. Only 2% of 41 normal infants of mothers 
with recurrent HSV-infections during pregnancy had titers at this 
level. The rate of Sx- shedding in women with recurrent HSV is 
similar to that of normal women. Primary maternal infections at 
term are an important source of neonatal HSV infection. 
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EN'IBRIC T'fPE ADENOVIRUS: hN IMPORI'AN!' CAUSE OF GAS
•• 056 'IIDINTESTINAL !\ND RESPIRA'IDRY DISEASE IN HCSPITALIZED 

INFAN'TS. lbbert H. Yolken, Faye Lawrence, Flora 
Leister, Ha.vard E. Takiff, Stephen E. Straus. Johns Hopkins 
Hospital. Department of Pediatrics, Baltim::>re, Maryland and 'Ihe 
National Institutes of Health, Bethesda, Maryland. 

An enteric type of adenovirus (ET Ad) has recently been iden
tified as a causative agent of infantile gastroenteritis. We 
utilized enzyrrc :inm.moassay and tissue culture techniques to pros
spectively evaluate the role of ET Ad in diarrhea occurring in 
hospitalized infants. We found that ET Ad was associated with 14 
of 27 cases of diarrhea occurring during a twelve week study per
iod in the late aut\.IIlU'l and early winter rronths. Ql the other 
hand, ET Ad was found in the stool of only 1 child without diar
rhea (P<. 001) • While adenoviruses other than ET Ad were found in 
the stools of 2 children with diarrhea, such viruses were also 
found in the stools of 5 of 72 children without diarrhea. 

Children infected with ET Ad had diarrhea for a rrean of 8.0 
days, a period that was longer than that observed in the children 
with gastroenteritis not associated with ET Ad. Also note\>.Orthy 
was the high rate of respiratory syrrptans noted in the children 
with ET Ad gastroenteritis. Thirteen of the 14 children with ET 
Ad gastroenteritis had respiratory syrrptans such as cough, rhi
norrhea or wheezing and 6 had roentgenographic evidence of pneu
rronia. In sare cases ET Ad was also isolated fran the respiratory 
tract of infants with ET Ad gastroenteritis. This study docurents 
that ET Ad can be an important cause of acute gastrointestinal di
sease in hospitalized infants and young children. 

1057
IMMUNOGENICITY AND REACTOGENICITY IN CHILDREN FOLLOW
ING IMMUNIZATION WITH HEPATITIS B VACCINE. John M. 
Zahradnik and F. Hollinger (Spon. by William 

P. Glezen), Baylor College of Medicine, Depts. of Microbiology 
and Immunology and Virology/Epidemiology, Houston, Texas. 

Children living in families at least one member is a 
carrier of hepatitis B virus (HBV) are at risk for infection with 
virus. While passive immunity via immune globulin is helpful, 
it is neither totally effective nor practical in such a situa
tion. Active immunization with HBV vaccine in adults has been 
shown to be safe and efficacious. One hundred and twenty high 
risk chi 1 dren, ages 18 mos. to 16 years were screened for an.Y 
serologic evidence of previous HBV infection. Seventy-one who 

lhad no evidence of previous infection were enrolled in a double
lblind, randomized trial. The subjects received either two doses 
1of 16 µg of formalin-inactivated, alum-adsorbed heoatitis B sur
face antigen (HBsAg) or an alum-formalin diluent in 0.4 ml ad-

1ministered J.M. one month apart. Both preparations were pre-
1pared by the NIAID. Systemic and local side effects have been 
'remarkably absent as compared to adults which were 
limited to occasional mild discomfort at the injection site. 

1Anti-HBs, as measured by radioimmunoassay developed in aporoxi-
1mately 65% of the subjects within the first two weeks, and 75% 
1within a month, a seroconversion rate that was comparable to 
·that seen in adults. 

This vaccine appears to be significantly free of systemic or 
local reactions and equal in immunogenicity to responses seen in 

,adults. It appears to be of potential benefit to children who 
,are at risk. 

METABOLISM 
HORMONE-SENSITIVE LIPASE IN CULTURED HUMAN ADIPOCYTES. 1058 Festus 0. Adebonojo, Paul M. Coates and Jean A. 
Cortner. Jos. Stokes, Jr, Research Inst., Children's 

!Hospital of Philadelphia, Philadelphia, PA 
Hormone-sensitive lipase (HSL) is responsible for mobiliza-

1tion of triglycerides from adipose tissue (AT). Characterization 
<of this enzyme from human adipose tissue has been hampered by the 
:large tissue requirements for such studies. We adapted methods 
:for culturing adipocytes, derived from small amounts of AT from 
cchildren, for study of HSL under defined conditions. Cultured 
•adipose cells (CAC) were grown in the presence or absence of con
cditions which promote lipid accumulation (fat-enriched (FE) or 
1regular (R) medium, respectively). HSL activity was measured in 
lthe aqueous fraction of CAC, and in the original AT, before 
<(basal) or after (stimulated) 30 min exposure to 5µM epinephrine. 

HSL activity x ±SD 
)Enzyme source (n) ba3al stimulated p (paired t) 
<CAC +FE medium (6) 6.1±1.5 10.4±3.7 <.03 
<CAC + R medium (10) 2.8±0.9 4.6±1.4 <.01 
<Original AT (10) 5.4±2.8 19.4±7.3 <.01 
IResults (nmol glycerol released/min/mg protein) indicate that: 
:1) CAC retain HSL activity; 2) this activity can be stimulated 
!by epinephrine; 3) HSL activity in CAC is enhanced under con
<ditions which favor lipid accumulation (FE vs R, p <0.01 both 
!basal and stimulated). The availability of CAC, which retain 
tthe metabolic pro.perties of the original tissue, may permit the 
<characterization of HSL and its response to effectors, and pro
'vide a system for evaluating potential genetic variants of this 
Eenzyme. 

1059 
LDL METABOLISM DURH:G PREGNANCY AND LACTATION. John M. 

• Andersen and Charles R. Rosenfeld, University nl""'leXas 
Health Science Center.Department of Pediatrics,Dallas. 

We have shown that in the ewe low density lipoprotein choles
terol (LDL-C)levels increase 50% in late pregnancy and fall rapidly 
to less than nonpregnant values during lactation. The mechanisms 
responsible for these changes were examined by studying the turn
over of plasma LDL and high density lipoproteins(HDL)by following 
the plasma decay of injected homologous 12 sI-LDL and 131I-HDL 
simultaneously (n=l2). Parameters of LDL metabolism included: a) 
LDL cholesterol level(mg/dl), b) LDL fractional catabolic rate 
(fraction of plasma pool/day), and c) LDL protein synthetic rate 
(mg/day). The mean (±SE) values for these parameters in 4 physio
logic states studied were: I. Nonpregnant:a) 20±2.7, b) .316±.028, 
c) 60±8; II.Pregnant (130-140d): a)31±2.4, b).810±.130,c)303±68; 
III.Postpartum Lactating (5d): a)l5±2.l, b)l.10±.096, c)l27±15; 
IV.Postpartum Nonlactating (5d): a)30±3.4, b).545±.015, c)l59±11. 
HDL metabolism was unaltered. From these data it is apparent that 
increased LDL catabolism occurs in pregnancy in concert with in
creased plasma LDL levels(p<.05); thus, the hypercholesteroleiaia of 
pregnancy must be due to greater LDL synthesis than LDL catabo
lism. The increased LDL catabolism seen with lactation (p<.05 
comparing pregnant and nonpregnant) is incompletely compensated 
by LDL synthesis; thus, plasma LDL falls. At least a portion of 
the increased LDL catabolism of pregnancy may reflect transfer of 
LDL-C to the fetus and its increased conversion to steroid hor
mones; whereas the increased LDL catabolism in lactation may re
flect secretion of LDL-C into milk. 

1060 
THE EWE AS A MODEL FOR THE STUDY OF MECHANISMS CAUSING 
PREGNANCY INDUCED HYPERCHOLESTEROLEMIA. JnhrLM. 
Andersen and Charles R. Rosenfeld. University of Texas 

Health Science Center, Department of Pediatrics, Dallas. 
The mechanisms responsible for elevations in very low density 

lipoproteins(VLDL)and low density lipoproteins(LDL)and for hyper
cholesterolemia in normal, pregnant women in the 3rd trimester are 
unknown. An animal model is needed to investigate these mechanisms 
in detail;thus, we sought to ascertain if the pregnant ewe could 
be used. Sheep plasma lipoproteins were isolated quantitatively by 
ultracentrifugation and the cholesterol(C) content of each frac
tion quantitated. Plasma total C in nonpregnant,pregnant(l30-140dh 
postpartum lactating(5d) and postpartum nonlactating(5d) sheep 
were 55±7.6(X±SE), 74±3.2, 56±2.6 and 67±1.4 mg/dl, respectively. 
The changes in total plasma C were largely a result of alterations 
in the LDL-C fraction(d=l.020-1.063 g/ml), which averaqed 20±2.3 
mg/dl in the nonpregnant animals, increased to 31±2.4 mg/dl in the 
third trimester, decreased to 15±2.1 mg/dl during lactation, but 
remained elevated at 30±3.4 mg/dl in the nonlactating postpartum 
animals. LDL-C levels in nonpregnant, pregnant and lactating ewes 
were significantly different(p<0.05). There were no significant 
changes in the high density lipoproteins(HDL)-C and VLDL-C levels. 
We conclude that the ewe is a reasonable model in which to study 
the hypercholesterolemia of pregnancy. In addition, the results 
are consistent with the view that LDL-C provides at least a por
tion of C secreted in the milk of the ewe. Finally, we hypothesize 
that these alterations in plasma LDL-C levels are the result of 
purturbations in the rate of catabolism of LDL while the catabol
ism of HDL and VLDL are relatively constant. 

FURTHER CLINICAL STUUIES OF SODIUM BENZOATE (SBi Alll> 1061 PHENYLACETATE (PA) IN N-ACCUMULATION DISEASES (NAD). 
Mark L. Batshaw,Steohen L. Newnan nnd_::;nul w. Bn1sjloW 

Dept. Ped., and The John F. Kennedy Inst., Baltimore, Md. 
Amino acid acylation {AAA) via SB or PA can serve as a means 

of excretion of waste-N in NAD. The role of these drugs in 
long-term therapy of urea cycle enzymopathies (UCE) and their 
effect on hyperaumonemia (HA) from other causes were studied. 
Twenty-five patients with neonatal onset UCE were treated for 
3-44m. with protein restriction, SB (250-400 mg/kg/d), PA 
(250mg/kg/d) and arg. (l-411DDol/kg): CPS 2, OTC 7, AS 6, AL 10. 
Alternative pathways accounted for a significant percentage of 
total effective waste N excretion: hippurate-N 26+3, phenyl
acetylglutamine-N citrulline-N argininosuccin-
ate-N 56. Three OTC deficient patients died; all others are 
alive. Four symptomatic OTC heterozygotes were similarly 
treated. HA episodes decreased, behavior improved and intel
lectual performances increased. 48 HA episodes were treated 
with SB (250-500mg/kg) plus arg. (!-411DDol/kg); NH+4 decreased 
from 250+20 to 82+7uM in 4 hr. One propionic acidemic child 
received-SB; NH+4-fell from 89 to 36uM. Two hepatic failure 
children received PA. In one NH+4 fell from 290 to SOuM in 
24hr. and increased to 900uM after PA was stopped. In the 
second, NH+4 was 220uM before, 196uM 12 hr. and 290uM 24 hr. 
later. 5 Reye syndrome (RS) patients received SB; NH+4 
did not fall significantly, -> One RS patient 
received PA (250mg/kg); NH+4 fell from 316 to !30uM in 4 hr. 
No side effects resulted from SB or PA. AAA therapy is 
beneficial in UCE and possibly in other NAD. 
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ELECTROPHORESIS OF SOLUBLE PROTEINS OF MUSCLE FROM 
1062MALIGNANT HYPERTHERMIC PATIENTS. T.J.J. Blanck and 

M.Thompson(Spon.Mark C. Rogers)Dept.of Anesthesia/ 
Critical Care, Johns ifopkins University, Baltimore, MD. 21205 

Malignant Hyperthermia (MH) is a disastrous metabolic disorder 
of muscle triggered by anesthetics and muscle relaxants which 
commonly presents in children without previous warning.Currently 
there is no definitive screening procedure to determine which pa
tients might be susceptible to MH.This paper presents electropho
retic data of soluble proteins from the muscles of 2 patients who 
had previously experienced MH and from 8 control patients. The 
soluble fraction from biopsy specimens of the vastus lateralus of 
2 MH patients demonstrates an increase in a low molecular weight 
protein (mw 13080 + 470). We have also observed an increase of 
this low molecular-protein in the muscle of individuals related to 
MH patients(#ll&l2). This data is summarized in the table below: 
No. A* Bl B/A No. A* Bt B/A 

20.9 OTs 0.04 -----y: 44T 7:4 CJ.i6 
2. 36.4 2.8 0.08 8. 19.2 4 0.21 
3. 19.5 0.54 0.03 9. 30.5 28.7 0.94 
4. 29.6 4.2 0.14 10. 18.2 29.8 1.64 
5. 28.1 3.8 0.14 11. 19.1 41.7 2.18 
6. 22.9 9.2 0.40 12. 31.0 49.0 1.58 
*Relative amount of a 16480 mw protein present in large amounts in 
all samples. tRelati,.,amount of a 13080 mw protein (increased in 
Mil patients n 9 & 10). 

Electrophoresis of muscle from a larger number of MH patients 
and their relatives could indicate the utility of this method
ology. 

ELEVATED PLASMA CATECHOLAMINES IN CLINICALLY STABLE 1063AND IN STRESSED MAGNESIUM (Mg) DEFICIENT RATS. 
Joan L. Caddell and Deborah L. Proxmire (Spon. Thomas 

Aceto, Jr.), St. Louis U. Sch. Med., Dept. Pediat./Adol. Med., St. 
Louis, MD; NICHD, Bethesda, MD; and Upjohn Diagnostics.Kalamazoo. 

We are exploring the hypothesis that Mg deficiency contributes 
to the pathogenesis of some crib deaths (SIDS). Since many cl in
ical and pathological features of SIDS might be explained by per
sistent elevation of blood catecholamines, we are investigating 
catecholamines in Mg deficiency. Weanling male Sprague-Dawley 
rats weighing 35.0+0.35 g were fed purified diets containing no 
added Mg (0-Mg) or-150 mg of added Mg (150-Mg) for one week.Plas
ma and bone Mg were measured by atomic absorption spectrophotomet
ry, and plasma catecholamines, by radioenzymatic assay using 3H. 
Of 16 rats fed 0-Mg, 5 died, 5 inadvertently suffered stress 
(fits, etc), and 6 appeared stable. Eight 150-Mg rats were stuj
ied. Plasma Mg of 0-20 rats was 0.47+0.07 mg/dl, 23% of control, 
2.05+0.09, despite slight elevations Tn stressed rats. Bone Mg 
from-0-Mg rats was 33 mg/kg dry wt., 30% of control, 
85 mg/kg dry wt. Catecholamines were expressed as pg/ml plasma. 
Experimental Norepinephrine Epinephrine Dopamine 
150-Mg, stable 414+ 34*,** 103+ 26* 41+ 5* 

0-Mg, stable 1,161+ 184 596+ 156 128+ 25 
0-Mg, stress 8,979+2,519 11,403+3,752 l ,450+632 

'Analysis of variance testing showed P<0.001.** Mean+ SEM. 
We conclude that apparently stable weanling rats with dietary l·lg 
deficiency have elevated plasma catecholamines. The epinephrine 
fraction showed the greatest increase during stress in the Mg
deficient animals. 1Upjohn Diagnostics, Upjohn Co.,and the 
[1fe louls, 

DIABETIC OSTEOPATHY IN ADOLESCENT DIABETICS: IMPROVE-1064 MENT Willi BETTER CONTROL OF HYPERGLYCEMIA. S.r.astel b, 
C.Colbert, M.Noval, R.S.Bachtell, and H.Copur, SONY, 

Downstate Med Ctr, Dept"""OtPed, Brooklyn, New Yorkii'fiCfMTami 
Valley Hospital, Cl in Rad Testing Lab, Yellow Springs, Ohio 

There is a decrease in bone mass in insulin dependent diabetics 
and frequent periarticular changes in poorly controlled diabetics. 
Twenty-four adolescent diabetics taking insulin once a day and on 
poor control of blood glucose, were admitted to the Hospital and 
placed on good blood glucose control by administering insulin bi
daily. Serum Ca, P, and alkaline phosphatase levels and radio
graphic bone density were obtained before and at 3 month intervals 
of good diabetic control. Bone density was determined by the 
method of radiographic photodensitometry of Colbert et al. (Cl in 
Orthop 65:39,69) and compared to normal subjects of both sexes. 
Two quan"titativ.e indexes of diabetic control, M-value and serum 
Hb A1c significantly improved in bi-daily injections. At 3 
months, M-value decreased from 108.4±20 in l injection to 37.5±4.2 
on bi-daily, p<0.01 and Hb A1c from 12.1%±0.6 to 9.2%±0.6, p<0.01. 
Serum Ca, P and alkaline phosphatase were not significantly dif
ferent in diabetics on poor and good control from normals. Two 
patients on poorly controlled diabetes had bone density one SD 
below normal for age and sex. After 6 months of improved glucose 
control with bi-daily injections, bone density in the 2 patients 
increased to normal values. These findings suggest normalization 
of bone density in poorly controlled diabetics with improvement 
in glucose control. 

KINETIC STUDIES OF COPPER METABOLISM WILSON'S 1065 DISEASE FIBROBLAST CULTURE. Wai-Yee Chan' Le Ann 
Tease, and Owen M. Rennert. University of Oklahoma 

Health Sciences Center, D0partm0nt of Pediatrics, Oklahoma City. 
Wilson's Disease (WD) is an autosomal recessive inherited 

metabolic disorder of copper caused by excessive deposition of 
the element in various orqan systems resultinq in copper toxi
cosis. The abnormal qene was shown to be expressed in cultured 
skin fibroblasts derived from the patients. WD cultured fibro
blasts showed an increased accumulation of copper (threefold of 
that of normal cells) especially when the cultures were grown in 
Eagle's minimum essential medium supplemented with 20% fetal 
bovine serum. In spite of this, WO cultured fibroblasts demon
strated normal response towards cytotoxic effect of copper. 
Kinetic studies of uptake indicated that WD cells incorporated 
less copper than control cells initially; 

Uptake Time (Hours) 2 4 
WD (n=2) 0.33+0.03* 0.93+0.26 1. 07+0. 03 1. 55+0. 50 
Normal (n=3) l.23+0.23 l.57+0.36 2.30+0.67 1. 63+0. 56 
•cu-64 cpm X 102/mg cell protein ,;ean S.D.) 
however, with normal fibroblasts copper uptake plateaued and 
declined by the third hour of incubation, whereas uptake in WD 
fibxoblasts continued to increase linearly beyond the fourth 
hour of incubation. Cellular efflux of copper was normal in WD 
fibroblasts. These observations further support the thesis that 
the abnormal gene of WD is expressed in cultured skin fibroblasts. 

1066 
NEO•lATAL HYPnCALr.EMIA IN TWINS AND TRIPLETS. David 
A. Clark, William H. Bernstrom, Oept. of Pediatrics, 
s11Nv. tlnstate Med. Ctr .• Svracuse. New York. 

While studvino hvnocalcemia in low hirth weioht (LBW) infants 
we found that multinle births (MR) had lower serum calcium (CaS) 
at 24 hr than nreterm sinole births (PSR) of eoual RW and r.A. 
We comnared cord and 24 hr CaS in 25 full term infants (FT), 27 
PSR and 32 MR. In PSR, r.as at 24 hr correlated with BW (R=.67, 
n<.01). In PSB >1500 om, cord CaS was lower than in FT but the 
decrease from cord to 24 hr CaS was similar. In PSB <1500 gm, 
a larner for the lower 24 hr CaS. In MB, cord CaS 
was eoual to that of PSR >1500 om, but a laroe Llled to a low 24 
hr CaS, as in PSR <1500 nm. MB CaS at 24 hr was not correlated 
with RW or r,A. 

Fetal calcium accretion and the adantive increase in maternal 
narathvroid function are maximal durino the third trimester; our 
PSB and MR suh.iects were born when onl.v half of this period had 
elapsed. Since individual MB infants weiohed as much as PSB in
fants >15nn om, the total fetal mass reouirinQ mineralization was 
twice as oreat (3x in triplets). The data suooest that MB in
fants were insuffic1entlv endowed with calcium in utero to sustain 
CaS in earlv neonatal life, resemblino more irrmature PSB < 1500 gm. 

CaS Preterm Multinle Birth. 
mo/dl(S.F.) n=?5 >l5nn om <15on om n=l3 n=32 

Cord l0.4(.nQ) Q.2(.17) R.8(.lQ) 9.4(.14) 
24 hr 7.Q(.17) n.5(.27) n.9(.08) 

1.4 1.1 2.3 2.5 
f.A(wks) 38-M 34.2( .2) 3n.1( .5) 33.4( .4) 
Wt( om) 185n(Ql) 1227(5n) 1844(02) 

PHENYLALANINE llYDROXYLASE ACTIVITY IN MAN t!EASURED IN • 1067 VIVO BY TRACER INFUSIONS OF STABLE ISOTOPE-LABELED 
PHENYLALANINE AND TYROSINE. Joe T. R. Clarke and 

Dennis Bier, Dalhousie Univ., Dept. of Peds., Halifax, N.S., 
and Wash. Univ. Sehl. of Med., Div. of :·letab., St. Louis, MO. 

Steady state phenylalanine (phe)and tyrosine (tyr) turnover 
rates and phe hydroxylase activitv in vivo were determined in n 
healthy adult males. Continuous infusions of tracer amounts of 
L-[ring- 2 Hs]phenylalanine ([ 711,]phe) were administered for 14 h 
at 3.11 ! 'l.51 pmol•kg- 1 ·h- 1 • After in h, a priming close (ap
prox. 2.7 \,Jmol•kg- 1) followed by a continuous infusion of L
[l-13C]tyrosine ([ 13C]tyr; 2.32 '0.36 µmol•kg- 1 ·h- 1

) was added 
and maintained, along with the [ 2 11s]phe infusion, for 4 h. Ve
nous plasma samples were obtained hefore the initiation of each 
infusion and every 30 min during the combined [ 2 1ls ]phe and [ 1 3C] 
tyr infusion. Isotopic enrichments of ['H.,]phe, [ 13 C] tyr and 
r 2 lli.] tyr were determined by gas chromatograph-mass spectrometric 
analysis of the trifluoroacetyl-, methyl ester derivatives of 
the amino acids. free phe and tyr turnover rates, calculated 
from the observed enrichments, were lh.l ± 5.1 11mol·kg- 1 ·h- 1 and 
39.8 :'. 1.5 pmol 0 kp,- 1 ·h-', respectively. Phe hydroxylase activjty 
was estimated to be 5.81 ! '1.50 µmol·kg- 1 ·h- 1 , accounting for 
15-20/, of the total phe or tyr fluxes. Ilasal steady state phe 
hydroxylase activity in vivo in man is significantly lower than 
that estimated by pheloading studies. The use of continuous 
simultaneous infusions of tracer amounts of stable isotope-
lahe1 phe and I.yr pr<. vides .1. :;af<.' ;?nd direct means for study
ing physiological rep,ula ti on of phe hyd roxylase activity in viv<>. 
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Sl'PPHESSIOO OF UP.EA SYN'rnESIS, rn:REl'.SID NITRO:;EN RE
TENI'IOO, AND UNC'L\NGED GLUCOSr: TIJRNOVEn JIFTF.ll. GROWI'H 
HOR10NE AI.:tlINISI'P.ATIOO TO Gi0'1TII HORM:JHE DEFICIENT 

CHIWREN. Willia!'\ T. Dahms, Ruth P. Cl-Tens, Satish C. Kalhan, 
[).:)uglas s. Kerr, and lbtJert K. Danish. case 1-EsternReserve 
University, Rainbow Babies & Childrens and Cleveland Me':ropolitan 
\,eneral Hospital, Departirent of Pediatrics, Cleveland, 01io 

1·re measured the effect of grCMth horrone (GH) on urea synthesis 
glucose turnover, and nitrogen retention fr1 10 euthyroid GH def
icient children before and after 6 daily injections of GH (0.1 
U/kg·day). The patients =nsurred an isocaloric diP.t with 11% of 
calories derived from protein. Urea synthesis and glu=se turn
over were determined after an overnight fast using a 5-hour =nst
ant infusion of [6,6-2H2Jglucose and [15N2Jurea. Results were: 

Pre Rx Post Rx p value 
Urea Synthesis(mg/kg·hr) 6.:1.±0.5 4.3±0.6 ---:oo2" 
Glucose Turnover(mg/kg·min) 4.7±0.4 4.3±0.6 .43 
BUN(mg/dl) 13.1±2.4 <.001 
Nitrogen Retention(mg/kg·day) 67!14 130±13 <.001 
Glucose(mg/dl) 82±6.8 91±6.9 .025 
GrCMth Velocity(% expected) 53±13 153±12 <.001 

Urea synthesis and BUN were =rrelated before(r=0.85, p<.01) and 
after(r=0.79, p<.01) GH treatrrent. '!he decrease in urea synthesis 
in each patient was not significantly =rrelated with grCMth rate 
after 6 rronths of GH(O.l U/kg tiw). \oJe =nclude that in GH defic
ient children given rn: l)'lhe increase in nitrogen retention and 
decrease in BUN is due to decreased urea synthesis; 2) Fasting 
glucose turnover is not changed; and 3) Acut:e metabolic changes 
in response to Q-1 are poor predictors of subsequent grCMt:h rate. 

1069 
DIURNAL GLUCOSE-DEPENDENT FLUCTUATIONS IN GLYCOSYLATED 
HEMOGLOBIN LEVELS IN INSULIN-DEPENDENT DIABETES: D. 
Daneman,N. Luley and D. Becker, Univ. of Pittsburih, 
Hosp. of Pittsburgh,Dept. of Pediatrics,Pittsburgh,Pa. 

To evaluate the relationship between short-term glycemic con
trol & both stable & labile fractions of GHb,we measured blood 
glucose(BG)hourly for 24h on 31 occasions in 13 IDD children(age: 

was measured 6 times/24h both in 
whole blood(WB-/Total GHb)& after 48h incubation at 4°C in normal 
saline (SI-/stable GHb)to remove the labile fraction(WB-minus Sl
GHb).SI-GHb(mean± lSD 10.3±1.5%)was always lower than WB-Gl!b(ll.S± 
!.6%;p<0.0001).To compare the variability of these 2 methods of 
GHb measurement,the standard deviations,coefficients of variation 
& ranges for each day were analysed.All 3 measures were much 
smaller in SI compared to WB specimens(p<0.005).Mean blood glucose 
(MBG)correlated more closely with mean WB- than SI-GHb(r=0.58,p< 
0.001 & r=0.45,p<0.05 respectively).The mean labile fraction cor
related closely with the mean amplitude of glycemic excursions 
(MAGE)a measure of diabetic instability(r=0.62,p<0.001).There was 
also a significant correlation between the labile fraction & both 
a simultaneous BG(r=0.37,p<0.001)& MBG over the previous 6h(r=0.60 
p<0.001).In 1 subject WB-GHb decreased 4.4% & Sl-GHb 3.1% over 7wk 
of good glycemic control.These results(a)confirm the presence of 
both labile & stable forms of GHb;(b)show a closer correlation of 
short-term glycemia with WB-than SI-GHb;(c)highlight the possible 
relationship of the labile fraction to diabetic instability(MAGE), 
&(d)confirm the relatively rapid decline of both fractions with 
improved metabolic control.We recommend routine measurement of 
stable(SI)GHb when assessing control in children with TDD. 

?HYSIOLOGIC/\L SIGNIFICANCE or REDUCED HEPATIC 1070 GLUC/\GON RECEP"TORS IN THE l'ETUS (F) . Sher in Devaskar' 
Supriya Ganguli, Mark Sperling. Univ. of 

Cincinnati, Depts. of Peds. and Maths. Child. Hosp. Med. Ctr. Cin. 
Glucagon receptors (GR) of F liver membranes are lower in num

ber and poorly coupled to adenylate cyclase when compared to adult. 
To investigate the physiological significance of these observat
ions, we measured the effect of infused glucagon at 5 or 50 ng/kg/ 
min on glucose turnover (GT), net glucose production (Ra) and net 
utilization (RU.), with an appropriate compartmental model via dou
ble isotopic dilution techniques. Results in 5 F at 129+3d gest
ation weighing 2.5+3 kg were compared to 5 non-pregnant aaults. 
Glucose (G), glucagon (IRG) and insulin (IRI) also were measured. 
Peak responses are shown in the table. 

Glucose IRG IRI 
Fetuo; mg/dl pg/ml µU/ml 
Basal 12+3 168+27 16+3 
5 ng/kg/min 13+4 863+305*16+4 
50 ng/kg/min 25+3* 2100+470*25+2• 
Adult Basal 59+4 93+10 15+1 

GT 
mg/min 
15+2 
22+9 

Ra Rd 
mg/min mg/min 

0 9+2 
0 12+3 

39+13* 48+12°39+12* 
108+9 108+9 108+9 

5 ng/kg/min 96+20* 600+100*18+1* 295+62*295+62*210+50* 
* p< 0.05 from corresponding basal. 
Despite a 5-fold increase in F IRG, F glucose, IRI, and Ra remain
ed unchanged; no net F glucose production was evident. In contra
st, similar IRG levels in adult significantly increased Ra and ot
her parameters. A 10-15 fold (pharmacological) increase in IRG 
was necessary to induce F Ra; F GT was now derived from endogenous 
sources, not by placental transfer. Conclusion: decreased sensit
ivity of F liver to IRG in-vivo is consistent with the observed 
decrease of functionally linked GR in vitro. 

PLASMA AND RBC COBALAMINS IN B12 DEFECT DISORDER. 1071 S. Bruce Dowton, John_i_. Linnell ,Fred D. Ledley and 
Harvey L. Levy, Harv_ard Medical School, Children's 

Hospital Medical Center, Boston; Westminster Hospital, London. 
B12 (Cbl) defect with methylmalonic aciduria and sulfur amino 

acid abnormalities is an inborn error affecting the B12 dependent 
metabolic systems (N5-methylTHF-homocysteine methyltransferase 
and methylmalonyl-CoA mutase). Two coenzj111atically active B1 2 
forms are involved, respectively methyl-Cbl (MeCbl) and deoxy
adenosyl-Cbl (AdoCbl). The basic defect in B12 is unclear. 

In a 3 month old affected male with intrauterine growth retar
dation, megaloblastic anemia, and characteristic biochemical 
abnormalities, we measured Cbl distribution in blood. 

Plasma 
Basal 
Post-OHCbl 
Contro 1 s 
RBC 
Basa 1 
Post-OHCbl 
Controls 

Tota 1 Cbl 
1160 

11. 760 
185-935 

84 
3,260 

125-525 

(pg/ml) 
MeCbl 

93 
353 

130-600 

42 
1,467 

10-50 

AdoCbl 
835 
235 

35-185 

17 
65 

60-315 

OHCbl 
128 

ll, 172 
20-90 

25 
1,565 
30-250 

CNCbl 
104 

0-50 

163 
0-30 

The increased basal state plasma AdoCbl level and the large 
oost-OHCbl increment in t1eCbl suggest that a B12 metabolic defect 
is unlikely. The low RBC AdoCbl even after treatment suggests 
that intracellular retention of AdoCbl might be inadequate. This 
might secondarily alter the tissue distribution of MeCbl. The 
result would be insufficient cobalamin for metabolic homeostasis. 

GLUTAMINE TRANSPORT INTO ISOLATED RENAL MEMBRANE 1072 VESICLES FROM NORMAL AND ACIDOTIC RATS. John W. 
Foreman. Robert A. Reynolds. Louise M. Pepe and 

Stanton Segal. Department of Pediatrics, Children's Hospital of 
Philadelphia, PA. 

During acidosis, there is an increased glutamine extraction by 
the kidney with a concomitant increase in ammoniagenesis. The 
factors regulating this increased uptake are incompletely under
stood. To examine glutamine transport independent of mitochond
rial metabolism, we examined glutamine uptake into isolated brush-
border membrane (BBMV) and basolateral membrane (BLMV) vesicles 
obtained from normal and acidotic rats. In normal BLMV,glutamine 
is transported by two saturable systems with Km1=0.04mM, Vmax1= 
0.09nmoles/mg per min and Km2=3.2, Vmax2=2.2. These kinetic 
parameters did not change when the BLMV were made from acidotic 
rats. Glutamine uptake into BBMV from normal rats was also medi
ated by two systems with Km1=0.3mM, Vmax1=1.7nmoles/mg per 15 sec. 
and Km2=1.l, Vmax2=4.8. In BBMV from rats made acidotic with 
NH4Cl, glutamine was also mediated by two transport systems with 
Km1=0.3mM, Vmax1=2.2nmoles/mg per 15 sec and Km2=1.7, Vmax2=9.l. 
The major effect of acidosis on glutamine transport in BBM\' was to 
increase the Vmax of the high capacity, low affinity system by 1.9 
times. There was no effect of acidosis on initial rate of gluta
mine uptake by BLMV. Metabolic acidosis increased the brush
border membrane transport of glutamine. However, such an occurr
ence in vivo cannot account for the marked increase in renal 
extract-ion during acidosis since 99% of the filtered glutamine is 
reabsorbed during normal acid-base conditions. The data suggest 
that changes in membrane transport parameters se do not 
account for increased renal glutamine uptake Cfiiring acidosis. 

CHEMICAL DIAGNOSIS OF REYE'S SYNDROME-DETERMINATION 1073 OF a-1\MINOBUTYRIC ACID AND LYSINE. Michael J. 
Germer. Guy E. Griesmann, Robert Garrison, Wai-Yee 

Chan and Gwen M. Rennert. University of Oklahoma Health 
Sciences Center, Department of Pediatrics, Oklahoma City. 

Hyperaminoacidemia is one of the classical observations in 
Reye's Syndrome (RS). Serum amino acid profiles were studied on 
a daily basis in 11 patients with RS throughout their clinical 
course. A characteristic variation in levels of a-aminobutyric 
acid (AB/\) and lysine (LYS) correlating with the clinical outcome 
of the patients was observed. 

Survivors 
Nonsurvivors 
Normal 

(8) 

(3) 

LYS (µmoles/dl) 
64. 0 .:':. 13.1 

113.5 + 12.0 
11 - 27 

AB/\ (µmoles/dl) 
9.1 + 2.9 

22.0 + 2.2 
- 3 

Serum LYS and ABA concentrations were significantly elevated in 
all patients. However, values of these amino acid concentration 
in patients who eventually died (nonsurvivor) were twice that 
found in patients who survived {survivors). A plot of LYS vs 
ABA concentration segregated the survivors and nonsurvivors into 
two distinct groups. Linear regression analysis of data from 
each group gave the following: Survivors: y = 6.83x + 3.34, 
r = 0.87; Nonsurvivors: y = 0.07x + 20.17, r = 0.20. Survivors 
demonstrated a decrease in the values as symptoms subsided, 
while nonsurvivors remained constantly high. This elevation of 
AB/\ in RS appears to be specific. It is proposed that LYS and 
ABA concentrations can be used to confirm the diagnosis and 
severity of the disease, predict the prognosis and aid in 
assessing the value of therapeutic efforts. 
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UffECTION AND THE DEVELOPMEtlT OF TYPE I DIABETES MELL
ITUS. Fredda Ginsberg-Fellner.George Petrossian.Mary E 
l4itt, Edward Bottone, Eugene flinbender and Pablo Rub-

instein, Mt.Sinai School of Medicine, Depts. of Pediatrics and 
Microbiology and Lab. of Immunogenetics, N.Y. Blood Center,N.Y.C. 

Etiologic factors in the development of insulin-dependent dia
betes mellitus,IDDM, in genetically susceptible individuals are 
still uncertain. In our continuing efforts to identify such fac
tors, cross-sectional and longitudinal studies in families of IDDM 
patients are in progress. Serum immunoglobulin levels, antibody 
titers to adeno, rubeola, rubella, mumps and Coxsackie Bl-B5 vi
ruses are measured. Historical data infections, antibiotic use 
and immunizations are obtained. All family members are typed for 
llLA antigens A,B,C and DR. Data from 72 families have been evalu
ilted. IgG, IgA and IgM levels of the IDDM patients were increased 
in comparison to their non-diabetic sibs: 805, 155, 141 vs. 786, 
126, 118 mg/dl, even though the mean age of the sibs was greater, 
17.5 vs. 15.4 years. In addition, IgM levels of the diabetics were 
equal to those, 138 mg/dl, of their older parents. No significant 
differences in antiviral antibody titers were found comparing the 
subgroups of diabetics, sibs and parents. However, subjects with 
HLA DR 3 and DR4 displayed increased titers to measles, mumps and 
rubella viruses as well as increased IgM levels. Sibs and diabe
tics had histories and birthweights. However, 

of and febrile illnesses were sig
nificantly increased in the diabetics compared with their non
diabetic sibs. 

The data add support for a role fr.r infections ip the develop
ment of Type I diabetes in genetically at-risk subJects. 

PERINATAL GLUCOSE AND INSULIN HOMEOSTASIS IN RELATION • 1075 TO PREPARTUM MATERNAL GLUCOSE INFUSION. Lawrence 1· 
Gryiack, Stephen John .!!_. Scanlon, Columbia 

Hosp. for Women, Divs. of Neonatology and Anesthesiology, George
town Univ. Sch. of Med., Dept. of Pediatrics, Washington, D.C. 

Perinatal glucose (G) and insulin (I) homeostasis and the risk 
of neonatal hypoglycemia (NHG) were assessed in relation to pre
partum i.v. infusions given to 59 mothers undergoing C-section at 
term without labor under epidural anesthesia. Group A (n=20) re
ceived 1000 cc of Ringer's lactate without dextrose for one hour; 
group B (n=20), 1000 cc of 5% Dextrose for one hour (50g/hr); and 
group C (n=l9), 1000 cc of 5% Dextrose for hours (20g/hr). 
Blood was sampled from the mother (M) and umbilical vein (UV) at 
birth, and from the newborn at one (N1) and 2 (Nz) hours. 

Mean± S.D. Plasma Glucose (mg/dl), Plasma Insulin (µU/ml) 

Grp A 
Grp B 
Grp C 

MG 
70.3+13.7 

234.4+74.6 
153.4±59.4 

UVG 
58. 7+11.3 

207.8+59.7 
128. 6±42. 7 

UVI 
8.6±6.5 

50. 8+31. 6 
25.2±13.6 

N1G 
58.8+10.9 
66.3+23.2 
5r.2±20.o 

NzG 
70.o+9.6 
60. 8:+1i. o 
63.o±l8.8 

Mean MG, UVG and UVI differed among all groups (p<.01). N1G dif
fered between groups A and C (p<.05). NzG differed between A and 
B (p<.01), and A and C (p<.02). NHG occurred at one 
hour in 0/20 in group A, 3/20 in B, and 4/19 in C. The incidence 
of NHG correlated with the use of a glucose solution (p<.05), and 
with (p<.02), (p<.01), and 
(p<.001). These results indicate that prepartum glucose infusions 
can produce maternal and fetal hyperglycemia and hyperinsulinemia, 
and early neonatal hypoglycemia in the normal term pregnancy. 

HUMAN GROWTH HORMONE (hGH) nn:r,APY SPECIFICALLY 
107(}INCREASES BILE ACID POOL SIZE. James E. Heubi, 

Deborah J. Gregg, Stephen Burstein, Mark A. Sperling, 
Ravi Subbiah, Dwight E. Matthews, Depts. Pediatrics and 

Metabolism, Univ. Cincinnati, Cinti., OH and Washington Uni·J., 
St. Louis, MO. 

Although abnormalities of lipid and bile acid (BA) metabolism 
are described in patients with hGH deficiency, the contribution of 
cholesterol (C) and BA synthesis and BA pool sizes to these disor
ders has not been investigated. Therefore, we studied 7 children 
(mean age 9.8 yrs) with isolated hGH deficiency or multiple 
trophic hormone deficiencies (n=2) before and after 6 months hGH 
therapy (height velocity during hGH 9.3 + 1.2 cm/yr, mean+ SE). 
C and BA synthesis were calculated by sterol balance and BA pool 
size measured by isotopic dilution techniques using a stable iso
tope (chenodeoxycholic 11,12 dz acid). Plasma total C (200 ± 15 
mg/dl), HDL-C (44 ± 4 mg/dl), LDL-C (135 ± 12 mg/dl) and trigly
cerides (114 ± 16 mg/dl) were higher than age-matched controls and 
not changed after hGH. There was no change in either C synthesis 
(164 + 34 mg/day before vs. 231 + 43 mg/day after hGH) or BA syn
thesis (49 + 9 mg/day before vs.-82 + 19 mg/day after hGH). Bil
iary lipid and C saturation were similar to controls 
and unchanged with hGH. However, chenodeoxycholic acid pools 
which were reduced prior to hGH (399 + 93 mg/m2) compared to 7 con
trols (617 + 45 mg/m2, p < • 05) increased significantly (p < • 05) 
to 506 + 51-mg/m2 after hGH. Therefore, hGH may play a specific 
role in-bile acid metabolism through an effect on pool size 
regulation. 

COMPARISON OF VITAl{[N D, 25-llYOROXY-VITAffiN D 1077 (25 HCC), AND CALCIUM-PHOSPHORUS SUPPLEMENTS IN 
PREMATURE INFANTS. L. Hillman, L. Ma rt l n, 

S. Salmons, B. Flore, and W. McAfiSi:er. Sch., 
St. Louis Children's Hospital, Dept. of Ped., St. Louts 

Both Insufficient minerals and vitamin D metabolites contri
bute to the hypomlnerallzatlon of extremely premature lnfants. 
Thus, 58 infants, 30.3 + 1.8 weeks and 1192 + 167 gms, were 
assigned to one of four-prevention groups; 400 I.U. D +standard 
formula (C) (14), 800 I.U. vitamin D +standard formula (D) 
( 15), 2 25-HCC + standard formula (OHO) (l 5), and 400 
I.U. D + high calciun-phosphorus formula (CaP) (14). Basellne 
(0) a.id weekly samples plus L wrist x-rays were taken during the 
study and at 9 and 12 weeks of age on 400 IU D + standard formula. 
Only D and OHO groups Increased serum 25-0110; however, both serum 
calciL111 and bone mineralization were improved by D and CaP but 
not OHO. Thus, both Increased mlneral availabillty and increased 
vitamin D improves mineralizatlon. Failure of 25 HCC to 
duplicate the effect of increased vitamin D ls unexplained. 

Wk 
0 
l 
2 
3 
4 
9 

12 

* 

c 
14 
12 
13 
13 
17 
17 
14 

25--0HD ng/ml serum calciL111 mg/dl % mod.-sev. hypomin. 
D OHO CaP C D OHO CaP C D 0110 CaP 

17 17 14 9.2 9.4 9.4 9.7 
21* 23* 13 9.2 9.5 9.0 9.3 
21* 24* 14 9.0 9.6* 9.3 9.7* 
24* 25* 18 9.2 9.5 9.2 9.5 
20 25* 20 9.3 9.4 9.8 9.8 
25* 24 15 9.1 9.5 9.3 9.8 
26* 24 18 9.8 10.3 10.0 9.8 

31 

43 
40 
13 

33 47 

10 54 

42 

18 
O* 

17 
Different from C by t-test or chi squared p < 

O* 36 
0 13 

.05 

METABOLISM OF SIALOGLYCOCONJUGATES IN SIALIC ACID 1078 STORAGE DISEASE. Allen L. Horwitz, Larry Hancock, 
M.M. Thaler, and G. Dawson. (Spon. by A. Dorf'man). 

University of Chicago Medical Center, Depts. of Ped. and Bio
chem., Chicago, IL and University of Calif. Med. Center, Dept. 
of Ped., San Francisco, CA. 

Sialic acid storage disease has been defined in a patient 
with neurovisceral storage of the monosaccharide N-Acetylneura
minic acid (sialic acid) in lysosomes. Tissues and skin fibro
blasts contain more than 200 times more sialic acid than normal. 
Studies have been undertaken to determine if the accumulation 
is due to excessive synthesis or defective degradation. Sialic 
acid lyase, the enzyme believed responsible for sialic acid 
degradation was normal in activity in liver extracts, although 
it could not be detected in normal or affected 
The lyase activity detected by the formation of c3N-ace
tylmannosamine from C-sialic acid. Incorporation of H-manno
samine into sialic acid-containing glycolipids and glycoproteins 
was slightly elevated. The pool of sialic acid available for 
synthesis is thus not increased despite excessive cellular sial
ic acid. This suggests enhanced de novo synthesis of sialic 
acid and a failure in reutilization of sialic acid derived from 
sialoglycoconjugate degradation. Sialic acid storage disease 
probably involves a defect in translocation of sialic acid from 
lysosomes to the site of biosynthesis. Supported by N.I.H. grants 
HD-09402, HD-04583, and N.I.H. fellowship CA-06884. 

CORRELATION OF PANCREATIC ENDOCRINE AND EXOCRlNE • 1079 FUNCTION IN CYSTIC FIBROSIS. Mitchell E. Ge(fner, 
Robert M. Itami, Barbara M. Lippe, Solomon A. Kaplan 
Baiba K. Gil lard, Seymour R. Levin, UCLA School of 

Medicine, UCLA Hospital & Clinics, Department of Pediatrics, and 
Wadsworth V.A. ijospital, Department of Medicine, Los Angeles. 

Impaired carbohydrate (CHO) tolerance is a known complication 
of cystic fibrosis (CF). Proposed mechanisms include disorganized 
6-cell function 2° to pancreatic fibrosis and/or impairment of the 
enteroinsular axis (EIA) signaling system for insulin release. The 
former may correlate with pancreatic exocrine (PEX) function; the 
latter may reflect non-pancreatic GI involvement. Five thin CF 
patients (mean±SEM:age 23.6±3.5yrs.; body weight (BW) 49±7.0kg.; 
ideal BW(IBW)55.3±4.7 kg.)received 5 insulinotropic stimuli: oral 
glucose (QG), intravenous glucose (IVG), IV tolbutamidc (IVT), IV sec
ret in, and IV isoproterenol (IVI). Serum pancreatic iso-amylase 
(PIA) was used as an index of PEX function. All 5 patients showed 
a significant positive correlation between PIA and insulin secre
tion after indirect stimulation of the EIA by OG 
.1nd <lft<>r the IV secretagogues IVG (r=l.OO,p:O.OOJ),IVT (r=0.92, 
p< 0.05) and IVI (r=0.94,p< 0.02). Basal glucagon also ,·.,r
related with PIA. A sixth patient who was obese (18 yrs.; BW 75.3 
kg.; IBW(i0.9 k;;.) abnormal CHO tolerance with marked hyperin
sulinemia basally and in response to all secretagogues; his PIA 
indicated normal Pf.X function. 

Thus, in CF, insulin reserve directly correlates with PEX func
tion, whether insulin is stimulated orally via the EIA or directly 
IV. Obesity, coexisting with normal PEX function, may result in 
hyperinsulinemia and insulin resistance in CF, as it does in 
normal individuals. 
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CERESROTENDINOUS PRESENTING AS BILIARY 1080 ATRESIA. William G. Johnson, Gerald Salen, Phyllis 
Taterka, and John F. Nicholson, Colleqe of Physicians 

and Physiciansancr-surgeons of Columbia University and the 
Colleqe of Medicine and Dentistry of New Jersey. 

Two siblinqs, male and female, develoned obstructive cholan
qiopathy by six weeks of aqe. At surgery at 3 and 5 months of 
aqe resnectively, each was found to have correctable extrahenatic 
biliary atresia. Followinq surqery, clinical heoatic disease 
resolved, but both children develooed cataracts, and a slowly 
nroqressive neuroloqic disorder characterized by mild mental de
ficiency, seizures, ataxia, and hyoerreflexia. In the third 
decade of life, the male has a xanthoma of the achilles tendon. 
Both siblinqs have normal olasma cholesterol, but elevated olasma 
cholestanol (10.2 and 18.0 mq/dl; normal 'l.6 +/- 0.2) and 
erythrocyte cholestanol (8.1 and 12 mq/dl). Cholestanol accounts 
for 5.'l and 8.1% of total olasma sterols (normal 0.2 +/- 0.2) and 
for 5.4 and 9.0Y. of total erythrocyte sterols (normal 0.2 +/-
0.2). 

These findings are diaqnostic of cerebrotendinous xanthoma
tosis, an inherited disorder of sterol metabolism, and suaqest 
that abnormal bile acid '"etabolism in early life resulted in 
correctable extrahenatic biliary atresia. 

1081 
THE EFFECT OF CHRONIC METABOLIC ACIDOSIS ON ,;ROWTll 
AND BONE COMPOSITION. B.A. Kaiser, ;;. Leitz, E.S. 
Moore. Michael Reese Med. Ctr., Univ. Chicago-,-

Pri tzker Sch. Med., Dept. Ped. Chicago, IL. 
Chronic metabolic acidosis (CMA) usually results in e;rowth in

hypercalciuria and bone abnormalities. To evaluate the 
possible relationship bet\:een growth inhibition, increased urine 
calciwn (Ca) losn and bone composition during CMA, we studied am
monium chloride (NH4CL) induced CMA in the rapidly growing "can
ling rat. For a period of 30 days, rats were fed ad-lib on nor
mal rat chow (1.2% Ca), with acid group A (n;7) receivine in
creasing amounts of' NH4Cl (1.5 to 2.0%) added to the drinking 
water, while control group C (n;8) received distilled water. 
Group A developed a moderate metubolic acidosis compared to C: 
pH, 7.30±.09 vs 7.49±.02 units, p<.001; 11co 3-, 16.3t3.9 vs ?6.2± 
1.4 mM, p<.001. Group A excreted a greater amount of urine Ca 
compar<>d to C (132±56 vs 96±12 µEq/day, p<.05). Group A grew 
p<•orly when compared to C; the weight gain of A was only 61% of 
C (117.3!4.6 vs 188.1±6.l gms, p<.001), the increase in body 
length of A was 81% of C (7.1±0.3 vs 8.8±0.l ems, p<.001). Al
though the femurs of A weighed less (0.458±0.042 vs 0.606•0.051 
gms, p<.001) and were shorter(l.2110±0.025 vs l.149+0.0liO in., p< 
.001) than C, their bone Ca (6.690+0.263 vs 6.431±0.476 mEq/gm 
wet wt., p;ns),·.Pd collai:f!n(hyJruxyproline)(l4.4')0+1.051 vs lli.577 
±0.736 gms/mg wet wt., p;ns) content per unit wt. of lone bone 
were identical. 'I'herefore a change in the chemical compozi tion 
of cortical bone does not accompany the growth inhibition 
and the hypercalciuria caused by the CMA induced by Nl!4Cl. 

INSULIN RECEPTORS IN THE FETAL aNI'RAL NERVCUS •1082 SYSTEM, Michael s. Kappy and Mohan K. Raizada, 
University of Florida College of Medicine: 

Departments of Pediatrics and Physiolcqy; Gainesville. 
Recent studies have clerronstrated specific insulin receptors 

in the central nervous system (CNS) of adult rats. In addi
tion, evidence cbtained in vitro suggests that macrom:ilecular 
biosynthesis in the CNS may°'tie-rnsulin-sensitive. 

we rreasured specific insulin bindill.J to plasma rrerrbranes 
prepared fran five 18-21 day fetal rat brains ard compared it 
to the bindin.i present in similar preparations fran 5 adult 
rats to substantiate the possible role of insulin as a brain 
growth-prarotin.i peptide durin.i fetal development. 

Mean specific insulin bindirg was 4.0 + O.B% (SEM) and 1.7 
+ 0.2% of total radioactivity present per-75 ug protein in the 

prepared fran fetuses ard adults, resp. (p<.02). 
Maximum insulin bindin.i capacity (I«>) was greater in rre11branes 
prepared fran fetal brains (580 + 170 P.J) than fran adult 
brains (200 + 60 P.J/75 ug protein) (p<0.05). 

Thus both -insulin bindin.i ard bindin.i capacity (receptor 
concentration) in fetal rat brains were greater than in 
adults. Since the onset of rapid brain growth occurs late in 
the gestation of the rat, the EX'esence of insulin receptors in 
the rat brain at that tirre is c:onsistent with the theory that 
insulin has an imp'.>rtant role durirg fetal development as a 
regulator of metabolic events, includin.i the growth of the 
brain. 

VARIATION IN GLYCEMIC EFFECT OF INSULIN IN DIABETIC 108:.J CHILDREN. Kirk M. Kerensky, Dorothy J. Becker, and 
Allan L. Drash, University of Pittsburgh, Department 
of Pediatrics, Pittsburgh, PA 

We examined, using intravenous (IV) and subcutaneous (SQ) 
insulin tolerance tests (ITT) (0. 3 u/kg of soluble insulin) the 
onset (10% decrease in plasma glucose from baseline) and lowest 
plasma glucose (PG) in 18 pts. (x age 14. 9!. J. 7 yrs.) with insulin
def ic ient diabetes (IDD) of x duration 9.0±3.6 yrs. The>se w,,re 
compared to IVITT's (0.1 u/kg) in 15 endocrinologically normal 
patients age 14.7±1.6 yrs. admitted for evaluation of short 
stature. IV insulin induced a fall of PG with a slope (Kt) 
similar in !DD and controls. However, time to nadir of this 
drop with IV insulin was significantly prolonged (p<0.001) in IDD 
vs controls (58.9±29.6 vs 25.3±5.2 min., respectively) and 
unrelated to basal PG or serum insulin antibody binding capacity 
(ABC). The PG rebound from the nadir in IDD (17.4 mg/dl at 90 min. 
and 32.0 mg/dl at 150 min.) was less (p<0.001) than that of 
controls at 90 min (47.5 mg/dl). The degree of this rebound did 
not correlate with ABC and was associated with normal growth 
hormone (GH), cortisol (F), and glucagon (G) responses. We 
conclude that counter-regulatory hormones and ABC are minimal 
factors in the variability of insulin glycemic effect. 

The range of time of onset of SQ insulin action was very 
variable (20-90 min.) and was unrelated to basal PG, G, GH, F, or 
ABC. Because of insulin action variability, the timing of insulin 
injections plays a major role in the control of IDD. Consequently. 
ITT may be helpful in determining the timing of routine insulin 
administration. 

KETONE BODY OXIDATION BY DEVELOPING RAT LUNG. Robert • 1084 E. Kimura, Gunilla E. Thulin, Joseph B. Warshaw-.-
Yale Univ. Sch. of Med., Dept. of Peds., New Haven, CT 

We have reported that glucose oxidation to C02 is decreased in 
suckling rat lung compared to adult rates. We have now deter
mined the rate of s hydroxybutyrate oxidation to C02 in develop
ing rat lung and determined the effect of s hydroxybutyrate on 
glucose oxidation in lung. Maximal rate of s hydroxybutyrate 
oxidation by developing rat lung slices decreases from 0.60 + 
0.05 (S.E.) n moles/mg wet wt/hr at 6 days of age to 0.42 + 0.02 
by 16 days of age. (p<0.005). Adult rates are also 0.42.
Glucose oxidation to C02 in developing rat lung increased from 
a suckling rate of 0.20 n moles/mg wet wt/hr to an adult rate 
of 0.44. In the presence of s hydroxybutyrate glucose oxidation 
in lung decreased by 25% in suckling and adult animals. Though 
the maximal rate of s hydroxybutyrate oxidation in rat lung only 
decreased 33% from 6 days of age to adult, the concentration of 
s hydroxybutyrate available during the suckling period is 6 fold 
greater than in the adult. This data suggest that ketones are 
a significant oxidative substrate in lung during a period when 
glucose is suppressed. 

REGULATI01' OF THE PENTOSE PHOSPHATE PATHWAY BY AN • 1085 NADP-l!INDING PROTEIN: A NEW FORM OF Ml:."TABOLIC REGULA
TION. Henry N. Kirkman. Univ. of N. Carolina Sch. 
Medicine, Dept. of Pediatrics, Chapel Hill. 

NADPH is required for the reductive biosynthesis of numerous 
substances. In many species, the principal source of NADPH is 
the pentose phosph<lte pctthway, for which glucose-6-phosphate de
hydrogenase (G6PD) is the initial and rate-limiting step. Earli
er reports from this laboratory indicated that G6PD of normal and 
G6PD-deficient red cells is inhibited 5-fold to 200-fold by an 
unknown macro-molecular substance. The combination of this fac
tor and G6PD deficiency, not G6PD deficiency alone, accounts for 
the clinical problems in many of the 100 million people with de
fects of G6PD. The factor has now been identified as a protein+ 
which regulates G6PD by holding most of the red cell NADP (NADP 
and NADPll) in a bound form. The protein appears to be distinct 
from both Fx protein and the Eggleston-Krebs factor. It causes 
half of the rea cell NADP to remain with the proteins dur-
ing P-10 chromatography of 1: 10 st roma-free hemolys.1tes and s .b
sequenL ultrafiltration on Amicon CF-25 cones. With this pro
tein-concentrate a sigmoid curve is obtained when the observed 
NAUP+/NADP ratio of unbound dinucleotide is plotted against vari
ous fixed NADP /NADP ratios of total (bound and unbound) dinu
cleotide. This finding accounts for the previously noted inhibi
tion and sigmoid kinetics of intracellular G6PD. Part, if not 
most, of the NADP binding is attributable to a protein of about 
26,000 daltons that is obtained largely as a single band after 
chromatography on ion-exchange and S-200 Sephacryl columns. 
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INTRAUTERINE GROWTH AND FASTING METABOLISM IN THE IN-1086 FANTS OF OBESE MOTHERS. R.Kliegman, T.Gross, S.Morton, 
R.Dunnington. (Span.by A.A.Fanaroff) Case Western Re

serve Univ., Depts. Pediatrics and OB/GYN, Cleveland, Ohio 
To determine the effect of maternal obesity(MO) on fetal 

growth and neonatal metabolism, 12 MO term pregnancies(P) were 
compared to 10 controls. Pre P weight (239.1±9.8 vs 120.3±4.3 
lbs)*was t while P weight gain (16.4±6.3 vs 30.1±2.5) was • in MO. 
Maternal height, parity, delivery glucose(GLU) infusion and ab
normal GLU tolerance were equivalent. Infants of MO(IOM) were 
heavier (3.9±0.l vs 3.2±0.l kg) as were their placenta (687±65 vs 
572±43!,)while ponderal index was • (12.7±0.l vs 13.5±0.1). Scap
ula (4.7±0.2 vs 3.7±0.2cm) and tricep (4.9±0.2 vs 3.6±0.3) skin 
folds were t in the !OM as was the percent of LGA infants (41 vs 
O); length, head circumference and cord blood GLU were unaltered. 
Neonatal GLU was stable in controls while !OM had • GLU at 60 
(26.3±2.7 vs 63.1±8.2mg%), 90(40.9±4.5 vs 63.7±7.8), 120(54.7±6.7 
vs 71.4±6. 7) and 180(50. 7±5.6 vs 79.1±10.2) min. All !OM were 
asymptomatic. Insulin levels were equivalent at each time period. 
Triglycerides(T) t after birth in controls. Cord vein (64±20 vs 
13±2) and artery (24±5 vs 9±1) T were t in !OM. After birth !OM 
T increased further remaining higher at 30(72±15 vs 32±6) and 
60(78±18 vs 29±5) min. Glycerol increaseu after birth in both 
groups but was t in !OM between 60 an<l 240 min, while !OM 8-hy
droxybutyrate (BHBA) was t at 90 and 2110 min. Conclusion: MO may 
result in t fetal adipose tissue growth. Postnatal metabolism is 
characterized by transient asymptomatic fasting hypoglycemia. 
Augmented availability of alternate fuels in !OM may spare GLU 
utilization and t circulating GLU levels. *Mean ± SE 

CHANGES IN IONIZED CALCIUM WITH PARENTERAL CALCIUM 
1087ADMINISTRATION. Anne Koons, Anita Baldomero, Sh an 

Sun, Minerva Castillo. Spon. F. Behrle New Jersey Med 
School. Div. Neonatology, Newark, New Jersey 

The use of intravenous calcium (Ca) in sick infants has been 
reconmended to maintain Ca homeostasis. We compared bolus and 
continuous infusions to determine which method better maintained 
levels of ionized Ca (iCa). The new Radiometer I CALl Ionized 
Calcium Analyzer was used for simultaneous determinations of iCa 
in mmol/L & pH. The instrument also corrects for iCa at pH 7.4 
(ciCa). By random selection, 10 pts were treated by continuous 
(group A) and 8 pts by intermittent bolus (group B) infusions. 
250 mg/kg of Ca gluconate was given over 24 hours to group A and 
in 4 divided doses at 6 hr intervals to group B. iCa determina
tions were carried out at hours 0-3, 4-6, 8-12, 18-24. Changes in 
iCa (A iCa) compared with pre-infusion iCa levels were measured. 
Although unpredictable variations in'1iCa andAciCa were observed, 
iCa consistently increased in both groups A & B. 

Mean it> ciCa mmol/L 
Time (hrs) 0-3 4-6 8-12 18-24 
Group A 0.045 0.032 0.017 0.157 
Group B 0.084 0.205 0.155 0.270 
p (t one tail) NS .03 ,03 NS 

In each time period the meanAiCa was greater in group B than 
A. This data supports the conclusion that intermittent bolus 
Ca is more effective in increasing iCa than continuous Ca infus
ion. The intermittent method can also minimize the risk of ex
travasation and tissue necrosis conmonly seen with continuous 
infusions. 

RETINOPATHY RISK FACTORS FOR CHILDREN WITH DIABETES. • 1088 John I. Malone, W. Sanderson Grizzard, Thomas c. 
Van cader, & LuiS B_. Espinoza. U. of So --:-F'IOriQa Col. 

of Medicine, Dept. of Pediatrics,Ophthalmology & Medicine, Tampa, 
FL. 

Seventy-eight youths with insulin dependent diabetes (!DD) were 
followed for 4 or more yrs. with annual fluorescein angiography 
(FA). FA was graded: 0-10 microaneurysms=no significant abnormal
ities (NSA), 10 or more microaneurysms plus fluorescein leakage= 
significant abnormalities (SA), neovascularization=proliferative 
retinopathy (PR). Glycemic control was evaluated with HbAlc. The 
IDD were grouped as (1) No progression in FA for 4 yrs.=N? or (2) 
Progression from NSA to SA or PR during 4 The reSults: 

Sex Insulin 
Duration M F HbAlc 

NP 15.5±.31 7.7±.48 24 14 18 20 10.5±.32 
p 17.2±.43 9.4±.53 15 25 19 21 10.7±.32 
p< .01 .025 .01 NS NS 

HLA typing performed on 30 of the IDD's showed an increase in 88 
in both groups when compared to 100 non-diabetic controls (ND) p 
<.01. Similarly DR3 and DR4 were each significantly increased in 
IDD when compared to 495 ND. The combination of DR3, nR4 was 
present (13/17) 77% of IDD with P of retinopathy, (5/13) 39\ with 
NP (p<.02) and 3\ of NP controls. PR was noted in 10 of 40 with 
P; DR3, DR4 was present in 90% (9/10). Control as indicated by 
HbAlc and frequency of insulin injections Cl or 2 per day) did 
not influence P of retinopathy. Increasing duration of !DD in 
females with HLA DR3,DR4 are significant risk factors for the de
velopment of proliferative diabetic retinopathy in youth. 

LOW PLASMA CALClTR!OL Lr;VELS AND RESPONSE TO CALCI-1089 TRIOL SUPPLF.MENTATION IN IDIOPATHIC JUVENILE OSTEO-
POROSIS (IJO), Harold K. MardH, Rrginald C. Tsang, 

George Hug, Alvin C. Crawford. Univ. of Cin"rinnati Collf•ge of 
Mt-di<"inP, Hospital Medi<"al l)f Pediat
rics and Orthopedics, Cincinnati. 

The cause of !JO is unknl)WO and abnormaliti(•s in l·alt·itropic 
hormones have not been sought in this condition. Low 
plasma calcitriol (1,25-dihydroxyvitamin D) levels (lr = 4 
pg/ml) and normal s"rum calcift>diol (25-hydroxyvitamin D) and 
parathyroid hormont• wer,• noted during thl' C'Valuation l)f 
an ll-l/2 year old female with osteoporosis of rct·ent onset 
characterized by "nPl)-osscous 11 porosi s and compres
sion pathognomonic of !JO. Bone mineral contl'nt was 
mark<·dly abnormal (0.322 gm/cm2; normal rang<', 0.390-0.902 
gm/cm2) and one fractur1• monthly during tlw 6 month 
pre-treatment observation period. with calcitriol, 
l .O ug daily, resulted in mineral a<:l'rction with eventual 
normalization of bonP content. Only 5 fral'turcs, 2 
associated with significant trauma, t)t'Currt>d during 24 
months. A calcitriol level 5 months aftt>r mPnart:ht• and 3 weeks 
after stopping calcitriol supplements was 70 pg/ml. The <>b
served response suggests a relationship bctwl'en cal1.·itriol 
deficiency and thl' of IJO. Fu1 thl'nnllfL', till' simi
larities between the findings in this child and those in 
with postmenopausal osteoporosis implicate sex steroid deficif>n
cy as a possible cause of !JO which would explain thl' spontan
eous remissions invariably experienced by patients 
puberty. 

LACTIC ACIPOSIS DUE TO LIPOAMIDE DEHYDRO• 1090 GENASE (I.AD) DEFICIENCY: IMPROVEMENT AFTER 
ORAL LIPOIC ACID. R. Matalon, K. Michals, 

R. Hart, IL Stumpf, S. (;oodman, and J. Parks. Univ. of 
Ill. Chicago and Univ. of r.olorado, Denver. 

A male born at term weighing 2.9 kg, had neonatal 
hypothermia and persistent failure to gain, vomiting, 
and metabolic acidosis. At 8 months he weighed only 
4.1 kg, was hypotonic, unable to support his head, and 
had very little muscle mass. CT scan showed moderate 
cortical atrophy. Lab investigation revealed acidosis 
(pH 7.0-7.2), hyperalaninemia (3x normal),lactic
pyruvic acidemia (4x normal), and increased excretion 
of lactic, 3-0H-isovaleric, 2-0H-glutaric 2-keto
glutaric, 2-0H-isocaproic. malic and fumaric. Clinical 
and biochemical features were not changed by thiamine 
(600 mg/day), biotin· (10 mg/day), bicarbonate (1. 5 g/ 
Cay) or protein restriction. Studies on cultured fibro
blasts showed reduced activity of pyruvate and 2-keto
glutarate dehydrogenase complexes. LAD was 20% of 
control mean (n=27). Apparent Kms for LAD substrates 
were normal in forward and reverse directions. 
acid, 400 mg orally per day, produced almost complete 
clearing of the abnormal organic aciduria, lactic and 
pyruvic acidemia dropped to 2x normal. Ten months 
later, he weighs 8 kg, muscle tone has improved, and 
he can sit and say a few words. Oral treatment with 
lipoic acid may help correct clinical and biochemical 

due to LAD deficiency, usually a fatal 

IDM MODEL: EFFECTS OF :·'ETAL HYPERINSULINISM ON RAT 1091 !JEPATIC INTERMEDIARY METABOLISM. l<_e_nncth McCor_mick, 
Elizabeth Donlon, and Paul (Spon. by 

Univcrsit_Y __ of Rochester 
Center, Rochester, New York. 

To determine the direct effects of hyperinsulinism on fetal 
hepatic metabolism, 1 mm3 liver explants were prepared from 19 
day rat fetuses. For 48 hours the explants grew on nylon 
screens in petri dishes under 95:5 02/co2 , nourished in art
ificial medium (BGJb) supplemented to a final cone. of zcro,250, 
or 500 mU porcine insulin/ml for the duration of tissue culture. 
After several rinsings of the explants with buffered saline, 
rates of ketogenesis, lipogenesis, and gluconeogencsis were 
measured using l mM olcate, 250\ICi/ml of 3H2o, and 14c(u)-lactate 
(.035µCi/µmole), respectively. Acetoacctate (acet) and [l-011 
butyrate (OOHB) production rates were determined in the keto
genesis experiments. Reactions took place at 37°C and were 
linear for 2 hours. Results are expressed as SE (N); 
units are 
Tnsulin l.1pogenes1s: Ketogenes1s: --C(UconeOgenesis:--

mU/ml acids acet SOHB glucose equiv. 
0 l.Ot.l (6) 26+2 (13) 18!1 (14) 14±2 (14) 

250 2.0:+.8 (3) 18'1 ( 8) 12±1 ( 8) 
_500 1.8+.l (5) JJ.ll ... .L9l 9'1 (IO) __ 
Tl1e metabolic rates for cells exposed to insulin, either 250 
or 500 mU/ml, were significantly different from controls (p<.05). 
Chronic hyperinsulinism attenuates fetal hepatic glucose and 
ketone production, accou11ting in part for l1ypoglycemia in the 
IDM; and it augments lipid synthesis. The latter may contribute 
to the corpulence of these infants. 
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AUTOSOMAL DOMINANT VITAMIN D DEPENDENT RICKETS 1092 (VDRR). Paul T. McEoery (Sponsored by Clark D. 
West). University of Cincinnati, College of Medi

cine, Children's Hospital Medical Center, Cincinnati, Ohio 
VDRR, an autosomal recessive inborn error involves defective 

conversion of liver 25 hydroxycholecalciferol in the 
kidney to 1,25 dihydroxyvitamio 03 (l ,25 [OH]2 03) with 
rrsultaot low serum levels of 1,25 [OH]2 03. 

Children in three distantly related families have been 
followed for VDRR. Family pedigree shows seven generations 
dating to 1865 when the original parents immigrated from Bavaria 
to southern Ohio. Individuals of generation III and beyond have 
a varying history of bone pain, generalized muscle 

or multiple CtHtical boot> fractures as adults and 
rickPts, bowed legs and failure to thrive as children. Two 
adult in V had virtually absent serum l,25 
[OH)2 03 levels, hypocalcemia, hyperparathyroidism, and mild 
osteomalacia. High dose vitamin D2 normalized scrum 1,25 
(OH) 2 03 and r<>solved symptoms. Children receiving vitamin 
D2 have low s"rum valu<'s of l ,25 (OH)2 03 for age. Fif
teen of 26 children with rickets are males. Fifteen of 21 adult 
onset osteomalacia are females, and on vitamin D2 have normal 
lPvels of 1,25 (OH)2 03 and resolution of dis.,ase. Adult 

treated as for rickets, no longer on therapy have 
normal valu<>s of 1,25 (OH)2 D3. 

VDRR appears in this pedigree autosomal dominant with vari
able degrees of expression. The basic defect is hypothesized as 
a high Km for renal tissue enzymt .. 1 hydroxylase conversion of 25 
hydroxycholecalciferol. 

METABOLIC RESPONSES TO CONSECUTIVE INJECTIONS 1093 OF ALANINE AND FAT IN HYPO- AND NORMOGL YCEMIC 
SMALL-FOR-GESTATIONAL-AGE (SGA) BABIES. Mats 

Mellander, Karl G Sabel, Aimon Niklasson, Ragnar Olegard, (Sponsored 
by Mildred T. Stahlman). Univ. of Goteborg, Dept. of Pediatrics, 
Sweden. 

The purpose of this study was to examine the roles of gluconeogenic 
substrate (GS) availability and fatty acid oxidation in glucose homeo
stasis of newborn SGA infants. At 4 hrs of age, as their first caloric 
intake, 5 hypoglycemic (HG) ( < 30 mg/di) and 5 normoglycemic (NG) SGA 
infants were given injections-of L-alanine, 150 mg/kg, and I hr later 
Intralipid 0.5 g fat/kg. Plasma concentrations (cone.) of glucose, 
alanine, pyruvate, lactate, triglycerides, free fatty acids (FFA), glycerol, 
B-OH-butyrate (BOHB) and acetoacetate were followed for 5 hrs. After 

alanine injection glucose cone. did not change in the HG but decreased in 
the NG (p < 0.05). The fl, alanine at 60 min. was greater in the HG than 
in the NG (p < 0.05). The sum of alanine, lactate and pyruvate remained 
high in the HG but decreased rapidly in the NG (p < 0.005). FFA and 
BOHB decreased in all 10 infants. After fat injection, in the two groups, 
the glucose, FFA and BOHi\ cones. increased significantly and the 
subsequent decreases in GS cones. were similar. 

The results of this study indicate that: I) GS deficiency is not a 
significant etiologic factor in the early hypoglycemia of SGA infants, 2) 
HG, as compared to NG, SGA infants have a slower elimination of GS 
suggesting impaired gluconeogenesis, 3) in most HG SGA infants an 
artifical increase of fatty acid oxidation augments GS elimination which, 
with the concomitant increase in blood glucose cone., suggests improved 
gluconeogenesis. This might be secondary to increased intramitochond
rial cones. of acety!CoA, a necessary co-factor for pyruvate carboxylase. 

LOCAL CEREBRAL GLUCOSE UTILIZATION IN THE BEAGLE PUP 1094 MODEL OF INTRAVENTRICULAR HEMORRHAGE. Laura R. Ment, 
Charles C. Duncan and William B. Stewart (Span. by 

Bennett A. Shaywitz), Yale Univ. Sch. of Med., Dept. of Pediat
rics, Neurology and Neurosurgery, New Haven, Connecticut, 06510. 

Although intraventricular hemorrhage (IVH) is thought to be a 
manifestation of alteration in blood flow to the germinal matrix, 
the metabolic consequences of this lesion are unknown, and neo
nates with IVH often have long lasting hypoglycorrhachia, which 
may imply profound alterations in cerebral metabolism. We have 
used the 14C 2-deoxyglucose (2DG) method to study local cerebral 
glucose utilization (LCGU) in the beagle pup model of IVH. 12 
pups (12-48 hrs, 300-425 g wt) were anesthetized, tracheotomized, 
paralyzed, and ventilated. Arterial blood gases and blood pres
sure were obtained through a femoral artery cannula. IVH was in
duced in 6 by removal of 20-25% of their total blood volume via a 
femoral venous catheter followed by rapid venous reinfusion 5min
utes later. 6 additional pups served as controls. In the hemor
rhage pups, MABP was 80 mm Hg prior to the withdrawal of the 
blood, 65 mm Hg during the hypotensive phase and 93 mm Hg follow
ing reperfusion. Control pups had MABP 82 ITITl Hg throughout. 50 
minutes following the induction of IVH, LCGU was measured. 14C 
2DG concentrations were 24, 16, 22 and 18 µCi for the cortex, 
white matter, caudate nucleus and germinal matrix respectively of 
the controls. For the experimental group 2DG concentrations in
cluded cortex 22, white matter 21, caudate nucleus 22 and germinal 
matrix 21 µCi. Although cerebral blood flow changes are known to 
occur in specific brain regions in this model of IVH, there may 
be uncoupling of blood flow and metabolism throughout the brain. 

GUT TRANSPORT OF 45ca2+ IN FETAL LAMBS (FL). E.S. 1095 Moore, C.B. Langman, M. Loghman, M.J. Faviw, F-:r::-:-coe. 
Pritzker Sch. Med., Univ. Chicago, Michael Reese Med. 

Ctr., Depts. Ped. and Med., Chicago, IL 
Studies were done in 11 FL age 100-150 days gestation (term= 

150 d). 8 control (C) FL had sham bilateral nephrectomy (J,x) and 
3 FL were made chronically hypocalcemic by Nx. Blood was drawn 
at surgery and on post op day (D) 10 for pH, ionized Ca (Ca2+) 
and total Ca. On D 10, FL were sacrificed and portions of duo-· 
denum (Duo), jejunum (je), ileum (Il), and ascending (CoA), 
transverse (CoT), and descending (CoD) colon used to measure 
45ca2+ transport by everted gut sacs. Adjacent segments were 
used to measure Ca.ATPase. On D 10, Ca and ca2+ were signficantly 
less (p<.001; p<.001) and Pi signficantly greater (p<.001) than 
for C. Values are mean and ±SEM: 

Duo Je Il Co A CoT coo 
45ca Uptake c 23':"2 27.5 28.5 34:"3 65.'"4 23':"5 
µm prot/30" ±5.5 ±4 .2 ±5.2 ±6.4 ±17 .5 ±3.4 

xio- Nx 21.5 31. 7 33.6 78.3 29.8 
±7 .6 ±13.6 ±13. 4 ±32.2 ±10.0 

Ca.ATPase c 59.3 73. 7 24.2 12.2 25.5 22.9 
µm prot/5" ±16.9 ±15.9 ±7.1 ±4 .9 ±7.8 ±4.9 

xio- Nx 66.9 J 01. 8 30.0 27. 3 20.6 
±28.3 ±9.3 ±4.4 ±12.2 ±4.7 

Th.'1·e was no difference be1 ;;effp segments from C and Nx for 
45ca uptake and Ca.ATPase and ?ca + uptake did nvt correlate with 
FL serum or gestational age. These data suggest that in 
utero, gut Ca+ transport is not dependent on l,25(0H)2D3. 

TESTOSTERONE,ESTRADIOL,AND RELATIVE PONDEROSITY: 109() RELATIONSHIP TO HIGH AND LOW DENSITY LIPOPROTEIN 
CHOLESTEROL IN ADOLESCENT BOYS. J.A.Morrison,J.Gutai, 

P.M.Laskarzewski,T.J.Orchard,P.R.Khoury,C.J.Glueck.U.Cincinnati 
Col.Med. Gin.Gen.Hosp., Dept Med.,Ped., Cincinnati, Ohio. 

The fall in high density lipoproteio cholesterol (HDLC) during 
male adolescence has been postulated to result from increasing 
testosterooe(T).Io adults,exogenous T lowers HDLC while endogen
ous T correlates positively with HDLC. We measured plasma estra
diol (E2) and T in 42 boys, ages 14-17 yrs.By multiple regression 
analysis with HDLC 2s a function of E2,E2*T,T, E2*Quetelet(Q),and 
race,the multiple R was .46,p2 .008. With2low dens2ty lipoprotein 

as 2a function of E2, E2 *Q, Q, Q , T*Q,E2*T,and 
E2 *T,the multiple R was 66%,pi.001 2 Wit2 the ratio of LDLC/HDLC 
as a of E2, E2*T, Q, Q , E2 , E2 *T, T*Q, and race,the 
multlple R was .77,p=.0001. In boys with high E2, as T rose, 
HDLC fell; with median E2, there was a flat horizontal relation
ship between T and HDLC; at low E2,there was a small positive 
relationship between T and HDLC. The relationship between HDLC 
and T was shifted progressively downward in a vertical axis as 
subjects'Q went from low to mid to high. LDLC/HDLC rose as T rose 
in boys with highest Q and highest E2. For boys with mid-low Q 
and mid-low E2, LDLC/HDLC:T relationships were respectively 
horizontal, and negative. This cross sectional data reveals 
complex relationships between T, E2, Q, their interactions, and 
HDLC, LDLC, and LDLC/HDLC. Io aggregate, changes in T, E2, and Q 
in boys during adolescence can account for a significant pro
portion of the decrements in HDLC and increments in LDLC, 
changes, which relative to girls, are atherogenic. 

GALACTOSE ENHANCED NEONATAL MURINE HEPATIC GLYCOGEN 1097 SYNTHESIS. S.Morton & R.Kliegman. (Spon.by A.Faoaroff) 
Case Western Reserve Univ.,Dept.Peds., Cleveland, OH 

Neonatal glucose(GLU) homeostasis is imprecisely controlled as 
evident by fasting hypoglycemia and alimented hyperglycemia. Ga
lactose(GAL) alimeotation has recently been suggested to help reg
ulate carbohydrate assimilation. To better define the mechanism 
of GAL enhanced GLU homeostasis, 5 day old newborn rats were 
fasted overnight and fed 0.6g/kg of GLU or GAL by oro-gastric 
tube. Blood GLU and GAL and hepatic glycogen(GLYC) content were 
determined at 0 and 15 and then at 30 min intervals. Fasting GAL 
levels were 0.5±0.lmg%.*After GAL feeding, blood GAL t rapidly, 
achieving peak values at 15 min (84.9±21.3). Thereafter GAL lev
els + to 39.8±11.6 and 19.4±5.6 at 30 and 60 min. By 240 min GAL 
returned to fasting values. Fasting GLU was 55.5±4.2%. After GAL 
feeding, blood GLU tat 15 min (91.7±6.5) achieving peak values 
at 60 min (102.1±14.6). Between 60 and 240 min GLU remained ele
vated declining at 300 min to 54.7±6.6. After GLU feeding blood 
GLU t at 15 min (125.3±13.4) achieving peak values at 30 min 
(250.3±43.4). GLU +until 300 min (83.7±9.9). The glycemic re
soonse following enteric GLU was greater than that following GAL 
at 15,30,60,120 and 300 min. Hepatic GLYC t minimally between 
15-180 min after GLU, but later t at 240 (52.9±12.lµmol/g) and 
300 (81.2±14.7) min compared to the 0 time (15.4±2.3). In con
trast after GAL, GLYC t at 60 min (34.2±6.1) and t further to 
300 min ( 76. 2±7. 6). GLYC was consistently t after GAL compared to 
GLU feeding from 60-180 min. Conclusion: Neonatal enteric murine 
GAL alimentation may result in augmented control of blood GLU 
levels due to enhanced early hepatic GLYC synthesis. *Mean± SE 



262A METABOLISM 

CARNITINE DEFICIENCY AND RENAL FANCONI SYNDROME. • 1098 Michael L. Netzloff, Arthur F. Kohrman, Margaret z. 
Jones, Ronald K. Emaus, Loran L. Bieber, 

DiMauro. Michigan State University College of Human Medicine, 
Department of Pediatrics/Human Development, East Lansing, Ml and 
Columbia University, New York City, N.Y. 

Tissue carnitine levels and renal loss of carnitine were 
studied in a 5 3/12 year old child with muscle weakness, mental 
retardation, and Fanconi syndrome. Muscle weakness became 
apparent when the patient was learning to walk. A muscle biopsy 
showed lipid excess in type 1 muscle fiber in a pattern consis
tent with carnitine deficiency. Free carnitine was determined in 
muscle and liver (means +standard errors): muscle, 2.29+0.05, 
control 17. l+l .3 nmol/mg-noncollagen protein (ncp); liver·; 1.86, 
control 8.24+1.22 nmol/mg ncp. Three subsequent 24 hour urine 
collections and midpoint serum determinations of total, free and 
short chain acylcarnitine were done: total carnitine, urine, 
120+22.4, control 86 11mol/24 hours; serum, 9.58+0.67, control 
46.l+l.8 µM. Levels of total carnitine in the blood were extreme
ly low, approximately 20% of normals. The levels of muscle and 
liver carnitine were similarly decreased. In contrast the uri
nary levels of carnitine were elevated when compared to normals, 
and particularly in view of the low serum, muscle, and liver 
values. An L-carnitine loading test resulted in transient reten
tion of carnitine. In this patient, the data suggest that sys
temic carnitine deficiency and related muscle weakness can be in
duced by excessive renal loss of carnitine, and may possibly be 
another manifestation of renal Fanconi syndrome. Furthermore, 
the condition may be treated with supplemental oral carnitine. 

3,5 DIMETHYL 3' ISOPROPYL THYRONINE (DIMIT) 1099 TREATMENT IN DIABETIC PREGNANCY: GLYCOGENO
L YTIC EFFECTS ON FETAL TISSUES. N. Neufeld, S. 

Melmed, (lntr. by B. Kagan). Departments of Pediatrics and Medicine, 
Cedars-Sinai Medical Center, UCLA School of Medicine, Los Angel-'S, CA. 

DIMIT, a nonhalogenated thyroid analog, crosses the placenta and 
exhibits metabolic effects in the fetus. We have shown (J. Clin. Invest., 
Dec. 1981) that DIMIT administration (0.5 mg/kg on d. 25 and 26) to 
al loxan diabetic pregnant rabbits promoted fetal lung maturity and 
increased lung phospholipids. This was associated with reduction in fetal 
lung glycogen. 

Therefore, the effect of DIMIT on fetal heart and liver glycogen 
content were examined. Fetuses of diabetics (D) had significant eleva
tions in cardiac (6.3;!:0.9 vs 2.4;!:0.5* µ;i/mg protein) and liver glycogen 
( 19.4!1.4 vs 6.6;!:1.5* * µ;i/mg protein) compared to controls (C). DIMIT 
depleted cardiac glycogen in D fetuses ( 1.3;!:0.4* * µ;i/mg vs D); liver 
glycogen was indetectable in both DIMIT treated C and D groups. D blood 
glucose was significantly elevated (274!48 vs 48!4 mg/di* vs C); and 
lowered to normal with DIMIT treatment (64!6 mg/di***, vs D). 

Conclusion: DIMIT, a maternally-administered fetal-active thyro
mimetic agent caused glycogen depeletion in fetal tissues in diabetic 
pregnancy, and amelioration of maternal diabetes. Potential beneficial 
effects in diabetic pregnancy include maturation of fetal lung, improve
ment of myocardial function and hepatic enzyme induction. These 
beneficial effects further support a therapeutic role for DIMIT in the 
treatment of diabetic pregnancy. 

(m!SEM, for n= 12-20 fetuses per group; *p<0.01, **p<0.00 I) 
(Supported by a grant from the United Cerebral Palsy Foundation) 

EFFECTS OF NOCTURNAL FEEDING ON GROWTil RATE, [lSN]
• 1100 GLYCINE TURNOVER AND TOTAL BODY PROTEIN SYNTilESIS IN 

TYPE III GLYCOGEN STORAGE DISEASE. Itzhak Nissim, 
Marc Yudkoff, Charles Stanley, Lester Baker and Stanton Segal_. 
The Children's Hospital of Philadelphia, Department of 
Pediatrics, Philadelphia, PA. 

(lSN]glycine kinetics and whole body synthesis were measured 
in a patient with debrancher deficiency whose growth rate in
creased from 4 to 15 cm/yr after treatment with nocturnal intra
gastric feeding. The study was done on three separate occasions: 
(a) in the fasted state; (b) during an intragastric glucose infu
sions at 150% of the estimated glucose production rate; and (c) 
while the patient received this glucose infusion plus an amino 
acid supplement (Vivonex). The results were as follows: 

Fasted 
Glucose 
Glucose + M 
Normal adult()) 

K Gly 
(h-1) 
4.5 
2.68 
1.53 
3.3-4 

Pool Size 
(µmol/lOOg) 

18.5 
25.0 
41.4 
5.5-8.1 

Flux Prot. Synth. 
(umole/lOOg/hr) (g/kg/d) 

83.0 0.6 
67.0 1.2 
63.0 2.2 
23-36 3.4-4.3 

We conclude that growth failure in type III glycogen storage 
disease is referable to accentuated catabolism of endogenous 
protein to provide gluconeogenic amino acids. Treatment with 
exogenous glucose promotes growth by reducing this process. 
Inclusion of amino acids in the treatment regimen further 
stimulated the rate of total body protein synthesis. 

EFFECT OF NUTRITIONAL REHABILITATION ON THE PROTEIN • 1101 METABOLISM OF '1ALNOURISHED CF ADOLESCENTS. P.Pencharz, 
E.Archibald. (Spon: T.Heim) Rcsearcl1 Institue, l{\,spi

tal for Sick Children, Toronto, Canada. 
Rates of whole body amino nitrogen flux (Q) were measured in 6 

malnourished adolescent and young adult CF patients-3 male & J fe
male. Tl1e subjects underwent nutrition rehabilitation lltilizing a 
continuous naso-gastric infusion of an elemental diet (Vivonex) at 
rn-80ml/kg/d for 10-12d. Turnover rates (<)) were measured using a 

N-glycine tracer administered as a single dose (20mg15N) at 0800 
Urinf' was collected for 24h and Q calculated from the cumulative 
excretion of lSN in urinary ammonia. Studies were repeated 3 times 
in each subject as shown below. 

Vivonex Intake Weight Gain 
Protein Energy (kg) 
(g/kg/d) (kcal/kg/d) 
1.5±0.4 79±18 3.2±0.3 
* p < 0.05 

Amino Nitrogen- Flux (n)" 
(mgN/kg/d) 

Control Day 4 D3y 8-11 
696+13* 631±154 357±86* 

On the Vivonex infusion. net absorbed energy intake was improved 
by 20% and was associated with a significant weight gain. Initial
ly there was no detectable change in the rate of wl1ole body pro
tein turnover (Q). However by day 8-11 Q was approximately 50% of 
control values. We interpret ti1esc resl1lts as indicating that Ll1e 
changes in whole body protein metabolism in response to 
occur promptly and may be largely complete by 8-lld. We and other 
investigators l1ave noted tl1at malnourished subjects have l1igh ini
tial protein turnover rates. By the use of tl1e single dose ap
proach used in this study we l1ave been able to determine the rate 
of response for protein metabolism during refeeding. 

SUSTAINED NORMOGLYCEMIA IN NEWLY-DIAGNOSED • 1102 TYPE I DIABETICS: SHORT-TERM EFFECTS AND I YEAR 
FOLLOW-UP. Kusiel Perlman, Robert M. Ehrlich, Annette 

Girling, Robert M. Filler, A. Michael Albisser, (Span. by Don Fraser) Hosp. 
for Sick Child., Depts. of Paed. & Surg., Toronto, Canada. 

With informed consent, we studied 12 non-obese newly-diagnosed 
ketosis prone diabetics aged 10-16 years 5 of whom began insulin therapy 
by a portable preprogrammed system of central venous infusion I 6-48h 
following diagnosis. The infusions were maintained for 28-62d. In this 
group the mean ac plasma glucose was 86;!:3 mg/di with normal meal 
excursions (peak glucose rise of 29;!:3 mg/di at 41;!:4 min) throughout the 
infusion periods. Following an initial 1-2d period of stabilization the 
mean 24h urinary glucose excretion in the infused subjects was 0.2!0.06g. 

Mean HbA1 dropped significantly from 14.5;!:1.2% before to 9.2!0.9% 
after infusion. In 3 patients the value fell into the normal range (6.5-
8.5%). Exogenous insulin requirements decreased from l.4;!:0.22 U/kg/d to 
0.37 +0.07 U/kg/d during the infusion period. In the 7 conventionally 
treated prospective controls the mean fasting plasma glucose was 231;!:12 
mg/di, the mean 24h glucose excretion was and the mean HbA 
dropped from 15.8+0.9 to 11.2+ 0.5%. The peak daily insulin requirement! 
were 0.65;!:0.12 U7kg. 17-lOOd following diagnosis the requirements 
decreased to 0.29 !D·I 5 U/kg/d. No patient was able to totally discon
tinue insulin therapy. 350;!:35 days following diagnosis the daily exogenous 
insulin requirements for the infused patients was 0.63:!_0.06 U/kg and the 
HbA 1 was 12.9;!:1%, not significantly different from the control patients 
who required 0.74+0.12 U/kg and had a HbA of 12.7+ 0.8%. We conclude 
that in adolescents a 1-2 month period ot glyceriilc normalization at 
diagnosis of Type I diabetes only results in a partial transient remission 
and does not in itself effect improved metabolic control one year later. 

TREATMENT OF HYPERARGININEMIA WITH 11r·(,;.;;i;,1 (AP.G) -
• 1103 RESTRICTED DIET AND SODIUM BENZOATE (SB). Ijaz A. 

Qureshi, Jacques Letarte, Rene Ouellet, Mark L. Bat
shaw and Saul W.Brusilow. Dept.of Pediatrics, Universite de Mont
real, Montreal, and John Hopkins School of Medicine, Baltimore. 

Hyperargininemia is a chronic disorder of the urea cycle, in 
which high levels of plasma ARC may be responsible for neuromus
cular weakness and psychomotor retardation. We have treated a 
16-year old anorexic girl, homozygote for arginase deficiency, 
with ARC-restricted diet in conjunction with SB therapy. SB at 
250-375 mg/kg/d was initially given with a normal diet furnishing 
0.Sg prot/kg/d. This brought plasma ARC down to 319 ± 13 µmol/l 
(mean± SEM), from a control level of 625 ± 3 µmol/l (normal 75 
17). Plasma NH3 and glutamine became normal. SB therapy shifted 
the pattern of excretion of urinary N from urea to hippurate. 
Urea N was reduced to 12.7 ± 0.7 % of total N from control values 
of 35.i ± 2.1 %, while hippurate N increased to 35.4 ± 1.9 % 
1.5 ± 0.1. Urinary ARC decreased to 1449 ± 60 µmol/d from 2492 ± 
170. Orotate excretion became normal. 

The isonitrogenous ARG-restricted diet given subsequently was 
partly based on an ARG-free essential amino acid mixture and con
tained 0.5g of ARG/d as compared to the normal values of 2.0 g/d. 
This diet alongwith SB therapy further reduced plasma ARG to 161 
± 14, whereas ARG excretion decreased to 460 ± 25 iJmol/d. The 
biochemical data indicate that SB therapy reduces the endogenous 
synthesis of ARG by removal of NH3N through hippurate formation, 
while ARG-restricted diet controls the exogenous input of ARG. 
This approach has enabled the patient to gain 3 kg in weight 
over 1 year, with a net improvement of neurological status. 
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,•XIDATION OF [l-1 4 c]PALMtTOYL-COA (PC) AND [1- 14 c] • 1104 ISOVALERIC ACID (IVA) BY FIBROBLAST MITOCHONDRIA FROM 
INDIVIDUALS WITH GLUTARIC ACIDURIA TYPE II (GA II) 

-AND ETHYLMALONIC-ADIPIC ACIDURIA (EMA). William J. Rhead and 
Brad A. Amendt (Spans. by J. Robillard), U. of Iowa Sch. of Med., 
U. of Iowa Hosp. and Clinics, Dept. of Peds., Iowa City, IA 

GA II and EMA are clinically and biochemically related inborn 
errors of metabolism, characterized by hypoglycemia, acidosis and 
complex organic acidurias. Clinically, EMA appears to be a milder 
variant of GA II. The oxidation of PC and IVA was studied in 
fibroblast mitochondria from 4 normal individuals, and J indivi
duals each with EMA/mild GA II and severe GA II. Mitochondria 
from GA II cells showed greatly decreased oxidation of PC (0.02 + 

0.017 nmol/mg/hr; J.9% of control; N=5); oxidation of IVA was 
also deficient in these mitochondria (0.58 + 0.25 nmol/mg/hr; 
33% of control; N=J). Mitochondria from the patient with mild 
GA II revealed milder impairment of PC and IVA oxidation (0.08 
0.08 and I.OJ ± 0.83 nmol/mg/hr, 16% and 58% of control, respec
tively; N=2). Mitochondria from 2 EMA cell lines showed normal 
oxidation of PC and IVA (0.48 ± 0.18 and 1.56 ± 0.51 nmole/mg/ 
hr, 94% and 88% of control, respectively; N=4). [l,6- 14 C]succi
nate oxidation was normal in all EMA/mild GA II mitochondria and 
was 63% of control in one GA II cell line. Mitochondrial oxida
tion of electron transferring protein-linked substrates is severe
ly impaired in severe cases of GA II and less so in mild cases; 
oxidation of these substrates is normal in EMA, representing the 
first in vitro, subcellular demonstration of biochemical and 

in this group of phenotypically similar 
disorders. 

THE EFFECT OF L-CARNITINE (CN) ON THE OXIDATION OF 1105 14 C-LEUCINE (LEU) AND 3H-ACYL-COA' S BY RAT TISSUES 
AND HUMAN SKIN FIBROBLASTS. William J. Rhead and 

Richard Entz (Spon. by J. Robillard), U. of Iowa Sch. of Med., 
U. of Iowa Hosp. and Clinics, Dept. of Peds., Iowa City, IA 

The addition of CN to rat tissue and mitochondrial prepara
tions is said to increase the production of 14 co2 from [1-l'•c]LEU 
by stimulating the activity of the branched chain ketoacid de
hydrogenase (BCKAD). In our laboratory, CN increased the oxida
tion of [l- 14 C]LEU in rat muscle homogenates to 174 ± 12% of 
control levels (N=J); in contrast, CN decreased the oxidation of 
[2- 14 C)LEU to 73 ± 19% of control levels in the same homogenates 
(N=J). Similarly, addition of CN did not increase the oxidation 
of [l- 14C]LEU by suspensions of human skin fibroblasts derived 
from either normal controls or patients with classical maple 
syrup urine disease. CN did not increase the dehydrogenation 
of [2,J- 3H]isovaleryl-CoA ( 3H-IVA-CoA) or [2,3- 3H]butyryl CoA 
( 3H-BUT-CoA) in intact rat liver mitochondria (80 ± 30% and 111 
115% of control values, respectivelv; N=7). However CN did en
hance dehydrogenation of 3H-BUT-CoA. by rat muscle mitochondria 
(RMM) to 1025 ± 279% of control levels (N=7) while not increasing 
the oxidation of 3H-IVA-CoA by RMM (149 ± 85% of control; N=8; 
P>O.l). The CN-dependent increase in 3H-BUT-CoA dehydrogenation 
was completely blocked by octylsulfobetaine, an inhibitor of 
acyl-CN translocase. CN does not seem to stimulate the overall 
rate of degradation of the branched chain amino acids (BCAA) in 
either human skin fibroblasts or rat tissues, and BCKAD does not 
appear to be the rate limiting enzyme in the catabolism of the 
BCAA. 

INSULIN-MEDIATED CELL GROWTII AND [1251]-IODOINSULIN 1106 BINDING IN THE HL-60 CELLS. Alan D. Rogol and 
Michael L. Johnson. Departments of Pediatrics and 

Pharmacology, University of Virginia School of Medicine, 
Charlottesville, Virginia. 

Insulin mediates rapid (transport) as well as delayed (e.g. 
cell growth) effects on cellular metabolism. Since the HL-60 
cell, a human promyelocytic cell, can be cultured in defined me
dium plus insulin, we studied the effect of insulin concentration 
on cell duplication and [1251]-iodoinsulin binding parameters. 
The HL-60 cell line was grown in RPM! 1640 medium plus 10% heat 
inactivated fetal bovine serum (FBS) or in medium plus insulin 
(0-5 ug/ml; 0-8.3xl0- 7M). The insulin binding studies were per
formed with [1251]-monoiodoinsulin. The binding isotherms and 
displacement curves were analyzed by least-square fitting to a 
2-site model and by the method of Scatchard. Cellular doubling 
times ranged from 1.85 days in 10% FBS and 2.08 days in insulin 
(8.3xl0-7M) to greater than 3.5 days at insulin concentrations 
below (l.67xl0-8M). There was net cell death below lx10-lOM. 
The half maximal doubling rate occurred at 4.0+10-9M insulin 
("KD"=2.5xl08M-l). A high affinity, low capacity insulin binding 
site was defined with KA 3.l:t<J.5xl08M-l for cells cultured in 
10% FBS. The site number was approximately 10,000 per cell. 
There is a trend toward more avid binding to a high affinity site 
as the insulin concentration is lowered and a sharp decline in 
cell growth at insulin concentration below lx10-lOM. Whether the 
effects of insulin on cellular growth are mediated through insu
lin receptors defined above or through other growth factor 
binding sites cannot be determined from these data. 

TEN YoAR PROGNOSIS OF IMPAIRED GLUCOSE TOLERANCE (!GT) 
• 1107 IN SIBLINGS OF CHILDREN WITH INSULIN DEPENDENT DIABE

TES (!DD). Arlan L. Rosenbloom and Sarah S. Hunt. 
Univ. Fla. Coll. Med., Department of Pediatrics, Gainesville. 

140 2 to 25yr old siblings of 67 children with TDD had 2 hr. 
oral glucose tolerance testing (OGTT) in 1969-71. We traced sim
ilar proportions of those classified as abnormal (44/58, 79%) and 
normal (61/82, 74%) by screening criteria (8.3mmol/l at !hr or 
7.21T1110!/l at 2hr). Six sibs developed IDD after 3 months (1), 
2yrs (2), 3yrs (!), and 7yrs (2), all from the abnormal screen 
group (6/44, 13.6% predictability, 100% sensitivity, 61.6% speci
ficity). The National Diabetes Data Group criteria for children 
(>7.8mmol/l 2nd hr of OGTT) identified 19 sibs including 5 of the 
6 who went on to develop !DD (5/19, 26.3% predictability, 83% 
sensitivity, 86% specificity). 4/6 sibs who later developed !DD 
were retested with 4hr OGTT; 3 had glucose areas outside normal 
mean+2SD but so did 8/36 sibs screened abnormal and retested, who 
dirl not develop IDD. Ratios of insulin area to glucose area were 
<mean-lSD for age-group controls in 3 who developed !DD but also 
in 5/36 others. Thus relative hypoinsulinemia during OGTT is 
common 05%) in those who develop IDD, but not in those with !GT 
who do not develop TDD over the subsequent decade (14%). 

The 2hr OGTT identified a subset of sibs of TDD at increased 
risk (14-26%) or at low risk (0-1%). However, without promise of 
preventative treatment this knowledge is of no value to the indi
vidual and may be harmful. This first long term followup study 
of IDD sibs with IGT indicates that their disorder is already 
chronic at the time of clinical onset of IDD. 

INTENSIVE MANAGEMENT ENHANCES GROWTH OF DIABETIC 
• 1108 CHILDREN. Mary C.J. Rudolf, Myron Genel, S11san Baler., 

William V. Tamborlane. Yale Univ. School of Medicine, 
Department of Pediatrics, New Haven 

The relationship between metabolic control of diabetes and 
linear growth has been difficult to establish. We have recently 
reported that improved control of diabetes increases somatomedin 
(Sm) levels. In the present study, we examined whether intensive 
treatment altered growth in 9 adolescent diabetics 13±2 yrs. 
Growth velocity (GV) was determined before and during treatment 
with either the insulin pump or multiple injections. Intensive 
treatment over 6 months resulted in near-normal glucose control 
as indicated by inpatient 24 hr profiles (IP) , home glucose 
monitoring (HGM) and gl)•<0osylated hemoglobin (HbA1) (nl 5-8\). 
This required a 50% increase in daily insulin dose (IO). 

before 
after 

IP HGM HbA1 ID GV SmC 
mg/dl mg/dl \ u/kg cm/yr u/ml 

254±81 12.4±3.0 1.0±0.3 6.0±1.3 1.1±0.7 
107±48 120±65 8.4±1.5 1.5±0.3 10.3±3.2 2.1±1.3 
p<.005 p<.005 p<.005 p<.005 p<.05 

During conventional treatment, all patients had normal growth 
velocities and somatomedin-C levels. With intensive therapy, 
growth velocities increased strikingly accompanied by a 2-fold 
rise in SmC. Skeletal maturation, previously normal or slightly 
delayed, did not advance excessively. These data demonstrate 
that the metabolic and hormonal changes accompanying intensive 
treatment enhance growth velocity even in children with appar
ently normal growth on conventional therapy. 

DECREASED PYRIDOXAL PHOSPHATE (PALP) LEVELS FOLLOWING 1109 PHOTOTHERAPY (PHOTORx). Nathan Rudolph, Aruna Parekh, 
Joan Hittelman. (Spon. by Leonard Glass) Depts. of 

Pediatrics and Psychiatry, SUNY, Downstate Med. Ctr., Bklyn, N.Y. 
Conflicting results have been reported on the effects of Photo

Rx on riboflavin (82) levels in red blood eel ls (RBC). Bz acts as 
a co-enzyme in the conversion of oyridoxine and pyridoxamine phos
phate to PALP, an essential co-factor in the metabolism of tryp
tophan and other amino acids. As part of an ongoing study of the 
biochemical, physiological and behavioral responses to different 
methods of eye protection in term neonates under9oing PhotoRx, we 
measured RBC and plasma PALP, and RBC B2 sufficiency, sequentially 
in 27 neonates on PhotoRx and in 13 control infants, on approxi
mately the 3rd-4th, 5th-6th, & 14th-18th postnatal days. 

In control infants, mean RBC PALP declined slightly, but signi
ficantly (0<.05), by day 5. Infants on PhotoRx for <48 hrs. 
showed a similar decrease (p<.025); however, after >413 hrs.' Photo
Rx, there was a highly significant (p<.001) decline, with values 
significantly lower than controls (0<.025). By the 3rd week (i.e. 
±J0-12 days after stopping PhotoRx) RBC PALP in treated infants 
remained lower than controls (p<.05). Plasma PALP in controls 
decreased slightly, but not significantly, with time; whereas in 
PhotoRx infants significant changes occurred similar to those in 
RBCs. Mean RBC Bz decreased slightly in controls, but significant
ly only in PhotoRx infants, especially after >48 Rx(p<.001). 

Our data suggest that the Bz decline after prolonged PhotoRx 
may be of metabolic significance and associated with a decrease 
in PALP. Possible correlations with behavioral chanqes are curr
ently being studied. (Supported by a grant from March of Dimes) 
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HOMOCYSTINURIA AN9 MEGALOBLASTIC ANEMIA IN AN INFANT 
• 1110 DUE TO SELECTIVE DEFICIENCY OF METHYLCOBALAMIN: 

Suzanne Schuh, David S. Rosenblatt, Bernard A. Cooper, 
Maria-Louise Schroeder, Agnes J. Bishop, Lorne E. Seargeant, and 
James C. Haworth. Departments of Pediatrics and Biochemistry, 
University of Manitoba, Winnipeg; Departments of Physiology and 
Pediatrics, McGill University, Montreal, Canada. 

A caucasian male infant developed neurological signs at two 
weeks of age. At fifteen weeks he had megaloblastic anemia and 
homocystinuria without hypermethioninemia and methylmalonic
aciduria. There was no evidence of deficiency of folate or 
Vitamin 812. High dose hydroxycobalamin, but not folate, therapy 
resulted in rapid clinical, hematological and biochemical 
improvement. Cultured fibroblasts grew well in methionine but 
not in homocysteine without methionine. Methionine synthetase 
activity was normal in fibroblasts. Intracellular folate dis
tribution and concentration were normal in fibroblasts, as was 
total cobalamin accumulated in radioactive Vitamin 812. Intra
cellular methylcobalamin was below normal (5% compared with 
45-70% in controls) without abnormality in adenosylcobalamin con
centration. This is the first report of intracellular methyl
cobalamin deficiency without associated abnormality in adenosyl
cobalamin. The mechanism is not yet understood. 

SURGICAL THERAPY OF HYPERINSULINEMIC HYPOGLYCEMIA. 1111 Patricia Simmons, Robert Telander, Morey W. Haymond, 
Mayo Med. Sch., Depts. of Ped. & Surg., Rochester, MN. 

Both medical and surgical management have been advocated in 
the treatment of hyperinsulinemic hypoglycemia in voung children. 
The present studies were undertaken to evaluate the efficacy of 
subtotal pancreatectomy in 12 children (median age 3 mos, range 
1 d to 12 mos) with sustained hyperinsulinemia. The diagnosis 
was established by simultaneous plasma glucose (27+3 mg/dl, 
ii:+SE) and insulin (30+6 U/ml) values. When hypoglycemic, 10 
patients responded to- 0 .03 mg/kg iv glucagon (6 glucose 64.:!:.6 
mg/dl, range 39-100), whereas 2 did not rng/dl). 8 patients 
had hepatomegaly (2-7 cm below the RCM). Medical management 
(frequent feedings, diazoxide, iv glucose) failed to prevent 
symptomatic hypoglycemia and therefore all 12 underwent sub
total pancreatectomy (85-95% removal). 3 required subsequent 
pancreatic resection (-99%), two of whom initially failed to 
respond to iv glucagon. In all cases it was possible to stop 
iv glucose, discontinue diazoxide and/or decrease frequency of 
feedings. Hepatomegaly resolved in all 8. In all patients, fast
ing tolerance increased (by 3 to> 18 hr). One patient was cured 
of hypoglycemia and one who underwent near-total pancreatectomy 
developed diabetes. Fasting hypoglycemia can be evoked in the 
remaining 10 children, necessitating continued medical therapy. 
In summary, in children with hyperinsulinemia: 1) hepatomegaly 
is observed frequently; 2) pancreatic resection improves fasting 
tolerance. In conclusion, subtotal and even near-total pancrea
tectomy in young children with hyperinsulinemic hypoglycemia 
improves glucose homeostasis but is rarely curative. 

HYPOKETOTIC HYPOGLYCEMIA - EVIDENCE FOR A NEW 
• 1112 DEFECT IN FATTY ACID OXIDATION Charles A. Stanley, 

Elisa Gonzales, William Yang, Richard I. Kelley, Lester Baker 
University of Penna. School of Medicine, Children's Hospital of Phila., 
Department of Pediatrics, Philadelphia, PA. 
Studies of a female infant who developed severe vomiting, coma, hyper

ammonemia and hypoglycemia following a febrile illness at 1 year of age 
revealed evidence of a defect in ketogenesis. At the end of an 18 hour 
fast, which reproduced the signs of her illness (vomiting, lethargy), plasma 
fatty acids were markedly elevated (2.80 mM/L) while beta-hydroxybuty
rate remained low (0.050 mM/L). Urine dicarboxylic acids were elevated 
at the time of acute illness. Total plasma carnitine was low prior to fast
ing (LO uM/L) but rose to normal with fasting (50 uM/L). Because treat
ment with L-carnitine failed to improve fasting ketogenesis, studies of 
liver tissue were done to identify the site of defect in hepatic ketogene
sis. Carnitine palmityl-transferase activity was normal. Liver carnitine 
content (500 nM/gm) was 50% of normal. However, ketone production by 
fresh liver homogenate from palmityl-carnitine, octanoyl-carnitine, and 
octanoate was<IO% of human controls (3) while ketogenesis from butyrate 
and keto-isocaproa te was normal. 

These results indicate that this patient has a defect in one of the steps in 
intra-mitochondrial beta-oxidation of fatty acids of 8 or more carbons. It 
is speculated that the enzyme most likely affected is the medium-chain 
acyl-CoA dehydrogenase. This previously unrecognized defect in fatty 
acid oxidation may be present in similar cases of "carnitine deficiency" 
which fail to respond to carnitine treatment and in other cases of "atypi
cal" Reye's Syndrome. 

35g CYSTINE UPTAKE IN CYSTINOTIC FIBROBLASTS: POSSI-1113 BILITY OF AN EXTRA-LYSOSOMAL DEFECT. Beatrice_ States, 
Judith Lee, and Stanton Segal. Department of 

Pediatrics, Childre-;;-r$fi0Spital o°f!'hiladelphia, PA. 
Cystinotic cells take up increased levels of exogenous cystine 

as compared to normal cells. Cystinotic cells, depleted of their 
cystine pools by pretreatment with cysteamine, show an uptake of 
35s in 2 hours well above pretreated normals. The label in intra
cellular cystine, though less than in untreated cells, is higher 
in pretreated cells of cystinotics than in normals. Pretreatment 
of normal cells does not alter the 35s recovered in intracellular 
cystine. In pretreated cells, there is an elevated incorporation 
of label into intracellular cysteine. When pretreated cystinotic 
cells are incubated up to 24 hours in complete media, they differ 
from pretreated normal cells by accumulating 355 cystine at a rate 
dependent on the extracellular cystine concentration. Also, pre
treated cystinotic cells have attained levels of 35s cystine 3 
times greater and have maintained 2 times the 355 cysteine level 
of normal cells. The amount of 35s cystine present in precipit·
able protein is 30% greater in cystinotics than normals. The 
incorporation of label into free cystine or its metabolites is 
not inhibited by cycloheximide. Pretreated cystinotic cells take 
up more cystine than normal cells after both short and long term 
incubations. This property of cystine re-accumulation by cystin
otics is not related to prior incorporation of label into protein. 
Increased uptake of exogenous cystine is a consistent character
istic of cystinotic cells and suggests the possibility of an 
extra-lysosomal abnormality. 

PICOLINIC ACID (PA) - A FACTOR IN ZINC METABOLISM. 
• 1114 Marian and Ingeborg Krieger Wayne State Univ. 

Department of Pediatrics, Detroit, MI. 
PA is a metabolite of tryptophan formed by picolinic carboxy

lase (PC). Observations in acrodermatitis enteropathica (AE) 
suggest that it plays a role in zinc metabolism because plasma 
PA is decreased, kynurenine is increased, and ZnPA lowers the 
minimum therapeutic zinc dose to 1/3. PA may play a role in zinc 
absorption, or conservation. We studied 1) the ability to form 
PA by measuring PC, and 2) the effect of PA and other ligands on 
zinc transport in human fibroblasts. 1) PC activity was most 
pronounced in kidney, less in liver and absent in pancreas, 
brain and leukocytes; PC showed a steady increase from birth to 
21 days, when it was higher than in adult rats (p{O.OOl);PC was 
higher in females than males (p40.0l); rats raised for 3 months 
on a tryptophan free diet had elevated PC (369% in liver,35% in 
kidney); and, PC was higher in lactating rats than controls 
(385% in liver, 35% in kidney). 2) Zinc uptake by fibroblasts 
was rapid during an early phase which showed saturation charac
teristics. Uptake during a slow second phase was concentration 
dependent and passive. KCN (lmM) inhibited zinc uptake 
the early phase. PA decreased the uptake during both phases and 
showed stronger inhibitory activity than equimolar concentra
tions of histidine and citric acid. Inhibition was 50% at a PA/ 
Zn ratio of 0.1/0.01 mM. Conclusion:The rise in liver PC in res
ponse to postnatal growth, lactation and PA precursor deficiency 
(tryptophan), and the high activity of PC in kidney suggest a 
physiologic function. PA acts in extracellular space as a power
ful ligand which prevents cell attachment or entry. 

I.OW DENSITY LIPOPROTEINS AND TRIGLYCERIDES IN 100 1115 HYPERTENSIVE CHILDREN 
E.A. Stein, M. Evans., c. Schmidt, C.J. Glueck, J. 

Loggie, U. Cincinnati College of Medicine, Children's Hospital, 
uepts. Ped., Path., Med., Cincinnati, OH 45267 

To assess associations between plasma low density lipoprotein 
cholesterol (LDLC), triglycerides (TG), and blood pressure, 100 
hypertensive children, 49 receiving antihypertensive medication 
(Rx) and 51 on diet alone (Diet). In the Rx group there were 28 
boys, 21 girls, mean age 17±3 years with 31 whites and 18 blacks; 
the diet group had 33 boys, 18 girls, mean age 15±3 witll 34 whites 
and 17 blacks. Mean (±SD) TG, LOLC, total (l.C), t.igh 
density lipoprotein (HDLC) and the percentage of children having 
TG and/or LDLC greater than the age-sex-race specific 95th per
centile or HDLC less than the 5th percentile were as follows: 

Rx mg/dl %>95th Diet mg/dl %>95th 
TG 99±53 28% 88±41 23% 

HDLC 49±11 7% 50±10 8% 
LDLC 100±32 18% 107±22 14% 

TC 169±38 173±27 
A disproportionate number of children both in the Rx group and in 
the diet group had elevated TG and/or LDLC, p<.05. There was no 
overt difference in the proportion of children with TG and/or 
LDLC >95th percentile in the Rx group. Nearly 301. of the families 
of 100 children had myocardial infarction and/or stroke before 
age 50 years in a first or second degree relative. Elevated TG 
and/or LDLC levels coITUTlonly accompany hypertension in children as 
does accelerated cardiovascular and cerebrovascular disease. It is 
importJ11t to assess hypertensive children for dyslipoproteinemia. 
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FETAL LIVER METABOLISM IN THE UNSTRESSED FETAL • 1116 LAMB: EXPERIENCE WITH A CHRONIC INDWELLING 
HEPATIC VENOUS CATHETER. John W. Sparks, William W. 

Giacomo Meschia, and Frederick c. Battaglia, University of 
Colorado School of Medicine, Division of Perinatal Medicine, Departments 
of Pediatrics, Ob-Gyn and Physiology, Denver. 

Fetal liver metabolism has eluded direct study in vivo, largely for 
technical reasons. Using a transthoracic approach, we prepared 12 late 
gestation fetal lambs with catheters in the right hepatic vein (RHV). 
Catheters were also placed in the fetal umbilical vein (UV), pedal artery 
(FA), and inferior vena cava (IVC), and in the maternal femoral artery and 
uterine vein. Catheters were maintained for up to 2 weeks, and position 
was confirmed at autopsy. After recovery from surgery, whole blood 
samples were analyzed for concentrations of oxygen, glucose, lactate, 
ketoacids and acetate. Hepatic venous catheter position was assessed in 
vivo in 4 animals by injection of glucagon (I mg/kg), which elevated RHV 
glucose concentration to levels as high as 3 mM, significantly higher than 
in the UV, FA, or IVC. RHV glucose normally exceeded the glucose 
concentrations in the FA and IVC, and RHV glucose correlated with the 
UV glucose (eq: RHV-glucose = (0.73)(UV-glucose) + 0.12; r = 0.91). In 
normoglycemic animals (UV glucose> 0.8 mM) UV glucose exceeded RHV 
glucose (p <.0.01 paired) while in spontaneously hypoglycemic animals (UV 
glucose <. 0.55mM) RHV glucose exceeded UV glucose (p <. 0.05 paired). 
Lactate averaged 1.4 .!. 0.15 mM in the RHV, significantly lower in the 
RHV than in the UV, UA or FA (each p<0.01, paired), consistent with net 
hepatic lactate uptake. We conclude that, under chronic unstressed 
conditions, the fetal liver I) normally consumes net lactate and 2) is 
capable of glucose release in response to hormonal stimulation or 
spontaneous fetal hypoglycemia. 

TOTAL PARENTERAL NUTRITION, AMINOSYN VS FREAMIN II I. 1117 Sh an Sun, Zana i da Aranda, Kam torn Van van i ch akorn, 
Nora Ruiz, Mark Leveene. Spon. F. Behrle New Jersey 

Medical School, Dept. Neonatology, Newark, New Jersey 
Aminosyn (7%) contains twice the amount of titrable acid (37 

mEq/L) compared to Freamin Ill (19 mEq/L). Their 2% TPN solut
ions also differs in measured pH (2% Aminosyn pH 6.02 vs 2% 
Freamin Ill pH 6.442). This study was designed to evaluate if 
this difference will be evident in newborn infants after infu
sion. 13 clinically stable preterm infants (BW 710-1800 gm) had 
baseline studies of pH, PC02, HC03, BE & anion gap done prior to 
infusion of 2% FreAmin TPN solution at the rate of 4 ml/kg/hr 
for 24 hrs. At the 25th hour, same biochemical studies were re
peated. On the following day, the same procedures were repeated 
on the same patient except that TPN solution was changed to 2% 
Aminosyn. 4 extra infants were studied only with 2% Aminosyn so
lution. The differences between pre and post infusion biochemi
cal studies were compared: 

Pt .opH A <>BE LlAn ion Gap 

There were no statistical differences in acid base parameters 
after receiving 2 different solutions. There was a small but 
significant increase in anion gap after Aminosyn infusion which 
was not seen after FreAmin I I I infusion. In conclusion, Aminosyn 
infusion may result in minimal increase in untitrable acid, but 
not significant enough to offset acid base balance. 

DIABETIC CONTROL AND GROWTH: HORMONAL AND CELLULAR 1118 ASPECTS. W.Tamborlane, A.K.Ritchey, P.Davis, .!'.!.:_ 
Rudolf, J.Gertner, Yale U. School Med., New Haven, CT 

We have recently shown that insulin pump Rx of diabetes blunts 
the excessive rise in growth hormone (GH) to exercise while in
creasing somatomedin C (S) levels. It remains to be determined 
whether pump Rx a) normalizes spontaneous GH release o'· the re
sponse to a adrenergic stimulation (clonidinc) and b) enhances 
cellular growth. To examine these questions, 10 Type 1 diabetics 
(15±1 yrs) were studied after l wk pump Rx which lowered plasma 
glucose from 213+19 to 119+8 mg/dl (P<0.001). Mean unstimulated 
GH (UGH) by 24 hr peak GH after oral clonidine (Clon) 
and S were determined. Results in diabetics are compared to age
matched normal controls (*P<0.05-0.005 vs prepump). 

Diabetics UGH (ng/ml) GH-Clon (ng/ml) S (U/ml) 
prepump 17+3 48+10 1.1+0.3 
postpump 9+1* 28+4* 1.7+0.3* 

Normals 10+1* 29+3* 0.9+o.2 
To evaluate if the metabolic and hormonal changes induced by 

pump Rx alters cellular growth, we measured proliferative capa
city of erythroid committed stem cells (BFU-E) obtained from 
peripheral blood in 4 subjects. The assay involved culture with 
2IU erythropoietin and is known to be stimulated by GH in vitro. 
Despite the fall in circulating GH levels, the number of BFUE in
creased 3-4 fold (P<0.05) after only l wk of pump Rx. 

Conclusions: Improved metabolic control of diabetes rapidly 
reverses GH hypersecretion to physiologic and pharmacologic sti
muli. Despite the fall in GH levels, pump Rx appears to enhance 
somatomedin generation and cellular growth. 

FETAL POLYCYTHEMIA - EFPECTS 0N UMBILICAL BLOOD FLOW 1119 (UBF), FETAL GLUCOSE UPTAKE (FGU) AND OXYGEN CONSUMP
TION (FV02). Denis Tenenbaum, Ted Rosenkrantz, 

George Piasecki, Wayne Cohen, Benjamin Jackson and William Oh. 
Brown Univ., Dept. of Pediatrics and Surgery, Providence, RI 

To determine the effects of polycythemia on fetal glucose 
homeostasis, we studied 4 chronic sheep preparations at 128±2 
(M±SEM) days of gestation. UBF was determined by antipyrine 
technique and FGU, as well as FV02 , by Fick's principle. Data 
were obtained prior to and after exchange transfusion with mater
nal packed red blood cells to induce polycythemia in the fetus. 
The data are shown below: (M±SEM) 

Control 
Hct(\) 
34±2.6 

UBF 
Viscosity@ ml/kg/mn 

2.6±.1 232±17 

FGU 
mg/kg/mn 

6 .S±.9 

FV02 
ml/kg/mn 

b.5±.6 
Polycythemic 48±2 4.1±.2 173±11 8.0±1.4 7.3±.6 
P value* p<.005 p<.05 p<.01 n.s. n.s. 

*by paired t test @centipoise at shear rate of 90 sec-1 
Polycythemia was successfully induced by exchange transfusion and 
resulted in a significant reduction in UBF. However, no signifi
cant change in FGU and FV02 was noted. We conclude that fetal 
polycythemia results in decreased UBF but the fetus compensates 
by increasing apparent glucose extraction (68±32\) resulting in 
no alteration in fetal glucose uptake. 

INSULIN SUPPRESSION CAUSES ELEVATED GLUCOSE PRODUCTION 1120 AND DECREASED GLUCOSE DISAPPEARANCE (Rd) IN THE 
NEONATAL SHEEP. Denis Tenenbaum, John B. Susa, and 

Richard M. Cowett. Brown Univ., Women & Infants f:ospital, Dept. 
of Pediatrics, Providence, RI. 

Hepatic insensitivity for insulin has been postulated as the 
mechanism for imprecise control of glucose homeostasis in the 
neonate. Because the insulin effect could not be differentiated 
from glucagon, somatostatin (SRIF), a suppressor of both, was in
fused in studies measuring Ra and Rd. Nine term lambs [birth
weight 4.1±0.3 kg (M±SEM) and age 4.1±0.S days) were infused with 
0.9\ NaCl at 0.06 ml/kg/min plus 25 µCi/kg D-[6-3H] glucose by 
the prime constant infusion technique to measure Ra and Rd for 
150 min (control). After a recovery period of 4 hrs, the study 
was repeated with SRIF O. 8 µg/kg/min added. Blood was drawn every 
15 min for pl. glucose, insulin, glucagon, and glucose specific 
activity and Ra and Rd were calculated. Pooled data are noted. 
Period Pl.Glu. Pl.Ins. Pl.Glucagon Insulin Ra Rd 

µU/ml pg/ml Glucagon 
Control 109±5 35±5 219±41 0.18±0.04 6.3±0.4 6.3±0.4 
SRIF 119±7 17±2! 150±22* 0.14±0.03! 7.2±0.3t 7.0±0.3* 

Paired T - *p <.OS tp <.02 fp <.01 
There was a fall in pl. insulin, glucagon, the insulin to gluca
gon ratio, and elevation of Ra and Rd with SRIF infusion compared 
to controls. There was no difference between Ra and Rd within 
the controls, but a fall of Rd relative to Ra within the SRIF 
series (p <.001). We speculate that these results reflect the 
primary importance of insulin for control of neonatal glucose 
homeostasis. 

NEAR NORMAL GLUCOSE PRODUCTION IN TYPE 1 GSD. Eva • 1121 Tsalikian, Patricia Simmons, Campbell Howard, Morey--W:
Haymond, Mayo Med. Sch., Dept. of Ped., Rochester, MN. 

Glycogen storage disease, type 1 (GSD1), results from a defect 
in hydrolysis of p;lucose-6-phosphate, blocking glucose (Glu) 
production (Ra) from either glycogenolysis or gluconeogenesis. 
However, Glu Ra is 60% of normal in adults with GSD1 in whom 
hypoglycemia is not a major problem. To determine whether the 
severe hypoglycemia in GSD1 children results from a relatively 
greater defect in Glu Ra or Glu utilization (Rd), Glu 
flux, using 6,6-dideuterop;lucose, was determined in 5 GSD1 and 
5 normal children. Plasma Glu and Glu Ra were 85 mg/dl and 6.3 
mg/kg•min, respectively, in controls. To establish steady-state 
conditions, GSD1 children were infused with cold Glu for 2 hr at 
6, 3 and 1.5 mg/kg•min at each rate during flux determinations; 
Glu decreased from 78 to 54 and 45 mg/dl, respectively. Endoge
nous Glu Ra increased (1.5, 2.0 and 3.1 mg/kg•min, respectively) 
during decreasing cold Glu infusion. When Glu infusion was 
stopped in 4 GSD1, endogenous Glu Ra increased to 3.9 mg/kg•min 
but Rd exceeded Ra, resulting in a decrease in plasma Glu from 
50 to 45 mg/dl. In summary: 1) Endogenous Glu Ra in GSD1 child
ren is "'60% of normal, and fails to be completely suppressed 
durinp; infusion of Glu at 6 mg/kg•min; 2) the fall in plasma Glu 
associated with discontinuation of cold Glu infusion resulted 
from higher Glu Rd than Ra, despite an increase in endop;enous Glu 
Ra. In conclusion: Stabilization of Glu homeostasis with age in 
GSD1 is most likely the result of a relative decrease in Glu 
utilization, perhaps related to changes in brain weight to body 
size ratio, and not a proportional increase in Glu production. 
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EFFECT OF CORTICOSTERONE (B), ESTRADIOL (E) OR 1122 PROGESTERONE (P) ON THE METABOLISM OF VITAMIN D IN 
THE HYPOPHYSECTOMIZED MALE ALBINO RAT.Alfonso Vargas, 

Carolyn A"Von Zabern, and Allen W, Root, Univ.So.Fla.Coll.Med., 
All Children's Hosp., Dept"Ped,,Tampa and St" Petersburg. 

The effect of B, E or P upon the serum of 
250HD and 24,25(0H)2D were investigated in male rats 
hypophysectomized (Jl.x) at 46 days of life. The animals were 
divided into 6 groups: Gl-intact control; G2-pair fed intact 
control, G3-Hx,G4-Hx+B,G5-Hx+E and G6-Hx+P.G4,5, and 6 received 
B,E or P (125,10 or SO ug/100 g BW respectively) from days 64 to 
83 of age. Gl,2 and 3 received diluent only. Animals were 
decapitated 24 hours after last injection. The metabolites of 
vitamin D were determined by competitive radioassay. Serum values 
(ng/ml,X±SEM) were: 

250HD 24,25(0H)
2
D 250HD 24,25(0H) 2

D 

Gl(l2) 18.5±1.8 3.,7± ,35 G4(21) 6.1±.4 4.6! .37 
G2(13) 14 0 7±1.2 3"8± "25 G5(21) 6.4±.S 3.8± .37 
G3(21) 7. 7± .6 3.2± .21 G6(18) 7,6±.5 2.9± .2() 

250HD values were significantly lower in Hx groups (p<0.01 vs 
Gland 2). In B treated rats 250HD values were significantly 
lower (p<0.05) than in control Hx animals. Serum concentrations 
of 24,2S(OH)

2
D although not significantly altered by 

hypophysectomy were increased by administration of B(G4 vs G3 
p<0.01.)" 

Conclusions: 1) Hypophysectomy lowers serum concentrations of 
2SOHD, independent of vitamin D intake; 2) Corticosterone may 
have a specific stimulatory effect on 24-hydroxylase activity. 

ENHANCED FATTY ACID SYNTHESIS IN HYPERINSULINEMIC RAT • 1123 FETUSES. and Wi lliam__Qh, Brown Univ., 
Women & Infants Hosp., Dept. of Ped., Providence, RI 

The effect of chronic fetal hyperinsulinemia on fetal fatty 
acid synthesis was evaluated using the tritiated water teci1nique 
in 9 pregnant rats. At 19 and 21 days of gestation, alternate 
fetus in each litter was injected with eitl1er S units 1ongarting 
insulin or an equal volume of saline. Insulin in1ection resulted 
in significant growth enhancement at term (22 days), 6.2±0.3gm 
vs 5.5+0.2gm (M+SEM) for controls. Insulin injected fetal lung 
(190+10 vs 150+l0mg), liver vs 320+20mg) and carcass 
(4.5Z+0.13 vs 4.0l+0.13 grams) were significantly heavier than 
contr"(;°l. Fetal and insulin levels in the insulin injec
ted group were 60+12mg/dl and 7760+1721 µU/ml respectively; in 
controls, 85+l0mgfdl and 153+46 µUfml, respectively. Fatty acid 
synthesis and content in the-liver and carcass were sig
nificantly in the 11voerinsulinemic fetuses. (Data below) 

Liver Carcass 
Insulin Rx Control Insulin Rx Control 

3tt incorp. (cpm/organ) 690+124* 400+92 2136±172* 1139±122 
Specific Act. (cpm/µM) 44.S+B.6* :;J.o+7.5 34.5+4.8* 21.9±4.4 
Fatty Acid Cont. (!JM/organ) 16.0:j:l.3* 12.3:j:°l.O 68.1±7.3* 59.4±6.4 
*Significantly higher than control (p<.05), M:':: SEM 

No differences were observed for the above parameters in the 
lung, brain, and placenta between the two groups. The data indi
cate that hyperinsulinemia produced macrosomia and enhanced fatty 
acid synthesis particularly in the fetal liver and carcass, sug
gesting a preferential organ effect of insulin on fetal growth 
with respect to fat deposition. 

Plasma Glucose (mg/dl) 
Plasma Insulin (µU/ml) 
3H SA Liver (cpm/µM) 
3tt SA Lung (cpm/µM) 
3tt SA Carcass (cpm/µM) 

35±6 
299±49 

41. 6±3. 4 
39.5±7 .5 
28.9±1.8 

24±3 
126±43 

28.4±4.0 
24.5±3.3 
21. 7±2.2 

148±10 138±9 
381±48 194±27 

62.4±6.7 49.4±8.0 
44.8±4.5 52.0±9.1 
33.0±2.7 25.0±2.3 

The data show that IUGR fetuses had lower plasma insulin levels 
than AGA, which may account for lower FA synthesis in organs 
listed above (p <.05). Dextrose infusion produced significant 
increases in plasma glucose for both IUGR and AGA fetuses despite 
unchanged plasma insulin concentrations. Both IUGR and AGA en
hanced FA synthesis during dextrose infusion so that the IUGR 
fetuses synthesized FA as rapidly as the saline-infused AGA 
fetus. The data suggest an abundance of glucose improved FA syn
thesis in the IUGR fetus, independent of insulin activity. 

A DEFECT IN rnr TUBULAR REl\RSORPTIOM OF CARNITIME(C) • 1125 AS A CAUSF OF SYSTEMIC C DEFICIENCY. Lewis J. WabPr, 
David L. Valle, Catherine II. Neill, Saul W. Rrusilow, 

and Austin L. Shuq. ,Johns Hopkins Univ. & Hosp., Dept. of Peds., 
Baltimore, and William S. Middelton V.A. Hosp., Madison, Wisc. 

Systemic C deficiency is a heterogeneous disordrr of unknown 
etiology{s). We have studied a family in which two niale siblings 
have had muscle weakness and cardiomyopathy. One has died. The 
survivor had low plasma (4.?.µM) and muscle (0.35nMol/mg noncol
lagen protein) C, lipid myopnthy, and an exagqerated ketogenic 
response to fasting (ketones 3x normal after 1?. hr. fast). All 
signs and symptoms have resolved with treatment with 175mg/kg/dily 
C. Since C is required for hepatic ketogenesis, we hypothesized 
that hepatic C was adequate pretreatment and that his hepatic 
biosynthetic pathways for C were intact. \'hen plasma C was 
normalized by treatment, C excretion was ?.Ox normal. Fractional 

(U/P)C/(U/P)creat) before and after 

fasting plasma C FCC 
normal male adult (3) 47.4 + 1.0 µM 
normal female adult (5) 46.1 + 4.7 µM 0.03?. + 0.0?.5 
patient's mother 33.1 µM O.TlO 
patient's father 34.0 µM 0.091 
patient before Rx 4.2 µM 0.13?. 

after Rx ?O - 53 µM 0.9 - 1.5 
We conclude that C is filtered, secreted ( s i nee severa 1 of 

patient's FCC -'" ll, and reabsorbed ( s i nee norma 11 v FCC<< 1). Our 
patient appears to have a defect in reabsorption. Inhibition of 
renal C secretion may be an ad.iunct to therapy. 

1126 
CHRONIC HYPERGLYCEMIA ATTENUATES MATURATIONAL RISE OF 
ACTH IN THE OVINE FETUS WITHOUT AFFECTING CORTISOL 
MATURATION. David Warburton, (Spon. by A. B. Lewis). 

University of Southern California School of Medicine, Childrens 
Hospital of Los Angeles, Department of Pediatrics, Neonatal
Respiratory Disease Division, Los Angeles. 

Chronic hyperglycemia was induced by infusing glucose (14!2 
mg/Kg/min, M±SI:) into 4 chronically catheterised feta 1 1 ambs 
from 112 through 133, 135, 142, and 145 days gestation respec
tively. Serum glucose levels (32!2 mg/dl) and serum insulin 
1eve1 s ( 48 ± 12 µU/ml) in these fetuses were higher than serum 
glucose levels (18 ! 2 mg/dl, p <0.001) and serum insulin levels 
(lL " 3 ''U/ml, p <0.001) in 4 chronically catheterised control 
fetuses. Glucose infusion to the fetuses did not alter maternal 
serum glucose (60 ' 3 mg/dl) or insulin (35 • 4 µU/ml) levels. 
In the control fetuses, there was a linear increase in serum 
ACTH levels from 0 to 200 from 120 days gestation onwards 
(Y = 9.84X - 1118.69, r = 0.92, p<0.001), while in the glucose 
treated fetuses the maturational rise of serum ACTH levels 
(Y = 1.96X - 241.61, r = 0.69, p < 0.001) was significantly 
attenuated to below 80 pg/ml {p < 0.001). However, this did not 
alter the rapid maturation of serum cortisol levels from 
< 2 mg/dl to >6 mg/dl which occurred after 140 days gestation. 

Chronic hyperglycemia attenuates the maturational rise of 
serum ACTH levels in the ovine fetus without affecting 
maturation of serum cortisol levels. I speculate that 
hyperglycemia may have a direct effect on the pituitary or 
hypothalamus in the ovine fetus. 

ONSET OF DIABETIC COMP!.ICATIONS(DC) DURI'.llC Cl!lLIJHOO!l. 1127 ,SJ1_e_rj_c!jl_J:_o_l_l_e_f_s_ec:i, __ W_i_t_t_, E_'!_u_l 
Washington 

Univ. School of Med. llepts. of Pediatrics & Ophthalmology, St. 
Louis Children's Hospit<11, St. Louis, Missouri. 

Although diabetes causes major morbidity and mortality in 
adults, onset of DC is thought to be uncommon during chi l<lhood. 
To determine- the prevalence of DC before age 20, we analyzed 663 
inhospital evaluations of 321 insulin dependent subjccts(age 5-20 
yrs; duration 0-18 yrs) studied in c1ur Diabetes Registry program. 
Retinopathy(RET) was assessed by fundoscopy, photography and 
fluorescein angiograpt1y, neuropatl1y(NEURO) by t1ervp conduction 
velocity, and nephropathy by measurement of urine protcin(UPr) 
and creatinine clcarance(CrCl). 

There were no DC in 25 diabetics during the first yc•ar of 
diabetes. Prevalence ,,f RET and NEURO wit\1 age ;111d 
duration of disease: 

Age % witl1 % with Jli1ratic1n % witl1 % witl1 
(vrs) RET(N) NEURO(N) __ RET(N) NEURO(N) 
·s-=Yo -9-(i.-fr --fff4_6_>_ o-5 -ffff4-9> -3-3-(1-65) 

10-15 19(124) 35(137) 5-10 37(123) 37(103) 
15-20 38(152) 42(135) '10 47(32) 53(18) 

Four had proliferative RET, 7% had elevated l!Pr('0.3 f;m/day), 
anti 3% had low CrCl (-'100 ml/min/l. 73 m2). FluPresccin angiogra
phy had a minimal advantage over photography in detecting RET. 

Res11lts show tl1at J)C b0gi11 to develop beftlre age 20. Angin
gra11J1y may offer little> adva11tagc> in detecting hackgroun<l RE'f. 
Studies measuring the> impact of improved control may benefit from 
tJ11derstandi.ng the n:ltural of nc in childhood. 
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INSULl:<l-LTKE GROWTH FACTOR I AND II LEVELS AND 
• 1128 SOMATOMED!N PEPTIDE CONTENT IN THROUGH NORMAL 

PREGNANCY. Ann Bennett, G_:_David 
.-\damson, J. Nagashima, Francis Liu, Mary L. DeNat..a.l_e, 
Raymond L. Stanford University School of 
Medicine, Department of Pediatrics, Stanford, CA. 

Becaw-:e of the continuing controversy regarding plasma levels 
of the somatomedins (SM) during pregnancy, we have measured SM 
peptide content (SMPC) and insulin-like growth factor I and II in 
57 plasma samples from women at various stages of normal pregnan
cies. SMPC was measured by RRJ\ using human placental membranes. 
IGF-I was measured by RIA using the antibody of Furlanetto, dis
tributed by the NIH. Both assays used 125-I IGF-I as radioligand. 
IGF-II was measured by specific RIA using a rabbit-generated anti
body to the C-peptide region of !CF-II. 125-I tyrosylated C-pep
tide of IGF-II was used as radioligand_ All samples were chromato
graphed in 0.25M formic acid to remove the SM binding protein-

MALE ADULTS 1st TRI 2nd TRI 3rd TRIMESTER 
SMPC 0.83!0.18 1.05!0.55 1.29±0.64 unit/ml 
!CF-I 184•32 266•25 204•57 334±86 ng/ml(SD) 
!GF-11 687±169 679±202 770•187 722±200 ng/ml 

SMPC increased with gestational age. IGF-1 levels were similar to 
adult male values in the first two trimesters but rose dramatic
ally in the third. Overall, IGF-1 correlated well with gestational 
age (r=0.56). !CF-II levels remained constant throughout preg
nancy and were not significantly different from normal adult 
levels. We conclude that the gestational rise in SMPC primarily 
reflects a rise in IGF-I levels, supporting the possible role of 
this hon.une in fetal growth. 

INCREASED CALCIU:-1 (Ca) ABSORPTION IN TYPE I DIABETIC 
• 1129 CHI LOREN (IDD). _ ___l'._. __ _ 

_ Department of Pf'di.1trics, 
Wasl1ington University School of St. 1.cluis CJ1ildren 1 s 
Hospital, and The .Jewish Hospital, St. Lnuis, 

Decreased cortical bone mass has heen observed in IDD; associ
ated biochemical alterati<Jns include increased 24,25 dihydr<1xy
cholecalciferol, decreased l,25 dihydroxycholecalciferol, and 
reduced circulati11g imml1noreactive paratl1yroid l1ormonc (iPTH). In 
order to investigate the pathogenesis of these illtcrations, we 
studied 26 IDD (age 7-18 yrs.) and 17 normals (age 9-18 vrs.) bv 
the method of Pak and Broadus, which relates intestinal Ca absorp
tion to urinary excretion and utilizes urinary cAMP (UcAMP) as an 
indicator of acute iPTH clwnges. Following an overnight fast and 
a 2 hr. baseline uri11c collection, a 1.0 gm. oral Ca load was 
given. Urine was then collected in 2 consecutive 2 hr. periods. 
Glomerular filtrate (c;F), UcAMP, and Ca were measure(l in eacl1 
sample. Ca absorption following the Ca load (mg Ca/100 ml CF) 
was increased (p<0.01) in 11lll's (0.19+0.03; mean+ as com
pared to normals (0.06+0.0l). Expres-,.;ed as mg caimg creatinine, 
Ca absorption was also-increased (p'0.01) in !Dll's (0.29+0.05) 
compared with normals (0.08+0.02). In normals, the initfal 
decline in UcAMP after Ca was followed by a return to 
baseline in the second 2 hr period. In co11trast, tile post-Ca 
decline in was suslaincd both p('rincls in IDD's. 

Intestinal Ca absorption is increased ill 100. Ca l1yperabsorp
tion may result in suppression of iPTll release, and could explain 
the observed alterations in vitamin J) metabolites and decreased 
bone mass in IDD. 

130 
KETONURIA DOES NOT EXCLUDE HYPERINSULINEMIC HYPOGLY-1 CEMIA. Joseph I. Wolfsdorf. Abdallah Sadeghi
Nejad, and Boris Senior. Tufts University School of 

Medicine, New England Medical Center, Boston. 
Ketonuria in the fasting hypoqlycemic child is presumptive 

evidence of ketotic hypoglycemia. By contrast, absence of urin
ary ketones with fasting hypoglycemia suggests hyperinsulinemia. 
Because of the benign course of the former and the potentially 
devastating neurologic sequelae of the latter, it is critical to 
differentiate promptly between these two entities. 

We examined the relationship between serum 8-hydroxybutyrate 
(BOHB) and 11lasma glucose and between serum free fatty acids 
(FFA) and glucose in 34 normal children fasted for up to 24 
hours. BOHS correlated inversely with glucose (y=6.53-I.23x; 
r=-0.78, P(0.001) as did FFA (y=3.93-o.sox; r=-0.63, P(0.001). 
We compared these results with those in six patients with hypo
glycemia due to hyperinsul in ism. In the hyperinsul inemic 
children, hypoglycemia was invariably associated with relative 
hypoketonemia {glucose.:(.40 mg/di, BOHB<'..2 mM; )2 SD below the 
mean). FFA were also unduly low ('>2 SD). However, despite 
being significantly hypoketonemic when hypoglycemic, four of the 
six hyperinsulinemic patients had ketonuria. 

Thus we confirm that hypoketonemia is a hallmart .. of hyperinsu-
1 inism but emphasize that ketonemia must be evaluated quantita
tively and in relation to the concomitant level of glucose. 
Finally, since it does not exclude hyperinsulinemic hypoketonemic 
hypoglycemia, ketonuria may be a dangerously misleading finding 
in a hypoglycemic child. 

a-OH BUTYRIC ACIDURIA - A DEFECT IN METHIONINE META-1131 BOLISM CAUSING CYCLIC VOMITINr. AND KETOACIDOSIS. 
Will_iam Yang, Peter Jezyk and Karl S. Roth. Depart

ments of Pediatrics, University of Pennsylvania School of Medi
cin0 and Medical College of Virginia. Richmond, Virginia. 

Two siblings presented with multiple hospitalizations for 
cyclic vomiting and severe dehydration, beginning at approxi
mately 5 yrs of age and precipitated by intercurrent viral 
infections. The severity of the syndrome warranted two admiss
ions of the younger sib for Reye's syndrome. Gas-chromatography 
of l1rinary organic acids during these episodes showed massive 
excr0tion of a-HB(56mg%) and significant ketonuria. Plasma 
amino acid levels were normal except for excessive a-NH

2
-buty-

ra te (67nmol/cc). Minimal, intermittent homocystinuria was 
occasionally detected by the nitroprusside reaction. The 
syndrome was reproduced by fasting under controlled conditions: 
neither sibling developed hypoglycemia; within the first 12 hrs 
a-HB increased 7 .6-fold(l .98mg%), while B-HB increased only two
fold(0.44mg%). Oral methionine loading(lOOmg/Kg) resulted in 
prompt rises in plasma methionine levels and increased a-NH2-
butyrate into the range reported for Reye's syndrome (75nmol/cc). 
There was a correspondingly high level of urinary a-HB(38mg%) 
and ketone bodies. Propionic acid-14c conversion to C02 was 
normal in isolated white cell preporations from both sihs. While 
the enzyme a-ketobutyrate dehydrogenase is absent in control 
fibroblasts and leucocytes, iniiial studies in rat liver 
documented very high rates of 14 C02 production from a-NH2-buty
rate-14c. Such studies are, therefore planned in needle biopsy 
specimens from the patients. 

HYPOGLYCEMIC, HYPOKETOTIC DICARBOXYLIC ACIDURIA - A 1132 POSSIBLE DEFECT IN FATTY ACID (FA) OXIDATION. William 
Karl S. Roth and Paul M. Coates. Dept. 

Univ. of Penn., Phila., PA., and Med. Coll.of 
Virginia, Richmond. 

A 2 mo. old 8 female presented with a 2-day history of fever, 
vomiting and lethargy. She was admitted for treatment of pre
sumed neonatal sepsis; blood glucose at that time was 35 mg/dl 
with urinalysis negative for ketones. Physical exam was unre
vealing; there was no hepatomegaly. Rehydration with 5% glucose 
produced a striking remission of symptoms. All cultures were 
negative. Gas chromatography (CC) of urine showed elevations of 
adipate (35 mg/dl), suberate (10.7 mg/dl) and sebacate (7.8 
mg/dl); no lactate or ketone hodies were Jetectable. At 3 mos. 
a fasting study was performed; blood glucose fell slowly over 23 
hours to 38 mg/dl; free FA increased steadily with dispropor
tionately 1ow ketone formation: urinary adipate, suberate and 
scbacate increased 10-20 fold over baseline; glucagon stimulation 
at the end of the study failed to elicit a response. Endocrine 
parameters (insulin, GH and cortisol) were appropriate throughout 
the fast; serum carnitine levels and ratio (free:esterified) were 
normal x2. Mononuclear leukocytes oxidized 14c-palmitic acid 
and 14c-octanoic acid at 13% and 16% of control levels, 
respectively. Cultured skin fibroblasts also showed impaired 
oxidation of I4c-palmitic acid ( < 50% of control levels). 
This infant apparently manifests a defect in intramitochondrial 
medium-chain FA oxidation. That the defect can be demonstrated 
in cultured cells may allow us to characterize the specific step 
at which B-oxidation is impaired in this patient. 

1133 
TYPE I GLYCOGEN STORAGE DISEASE: EFFECTS OF GLUCOSE 
INFUSIONS ON [15N]GLYCINE KINETICS AND TOTAL BODY 
PROTEIN SYNTHESIS. Marc Yudkoff, Itzhak Nissim, 

Charles Stanley, Lester Baker and Stanton Segal. Children's 
Hospital of Philadelphia, Department of Pediatrics, Phila., PA. 

Nocturnal infusions of glucose improve growth in children 
with type I GSD. Turnover of [15N]-glycine and body protein was 
studied in three patients treated with intragastric glucose 
administered at either 75% or 150% of the estimated glucose 
production rate. With the lower glucose infusion, the glycine 
turnover rate constant and metabolic clearance rate were in
creased by 30-45% r(•lativc to values with the higher rate. 
Glycine pool size was increased 30-50%, so that overall glycine 
flux remained constant with either infusion rate. Production of 
[lSN]urea was higher with the lower rate, resulting in redut'ed 
body protein synthesis, 2.24 g/kg/day vs. 3.5 g/kg/day, (normal 
=3.4-4.3). The results suggest that enhanced protein breakdown 
to provide gluconeogenic amino acid precursors is responsible for 
growth failure of type I GSD. Glucose infusions relieve this 
demand thus favoring amino acid flux toward protein synthesis. 
Measurements of protein turnover with stable isotopes also may 
provide a clinically useful tool to assess the efficacy of 
glucose or amino acid infusions to enhance rates of growth in 
these children. 
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MORPHOGENESIS AND MALFORMATIONS 

OBSTRUCTIVE SLEEP APNEA IN TREACHER COLLINS SYNDROME 
(TCS). Robert C. Beckerman, Joan M. Tonglet, Depart
ment of Pediatrics and Constance Kaufman Center for 

the Study of Breathing Disorders in Infants and Children, Tulane 
University, New Orleans, Louisiana. Spon. by Emmanuel Shapira. 

We studied four children with TCS who were ref erred for symp
toms of severe sleep disturbance (snoring, restlessness, hyper
somnolence, hyperactivity, apnea). Our protocol involved non
invasive awake and asleep evaluation of upper airway structure and 
function by fluoroscopy, airflow, impedance pneumography, ECG, 
respiratory gas exchange, and echocardiography. 
Age Pharyngeal Apnea PAC02 Ptc02 

(yrs) Obstruction mm Hg mm Hg 

8 + 
2/12 + 

4 + 
4 6/12 + 
*Awake/Asleep 

+ 
+ 
+ 
± 

Aw/As* Aw/As* 
40/49 108/80 
43/48 70/54 
40/53 63/35 
37/38 80/80 

Cor Pulmonale 

+ 
± 
+ 

Three of four of the children demonstrated pathological sleep 
apnea associated with abnormalities in respiratory gas exchange 
and cardiac dynamics. Treatment reversed most of the functional 
abnormalities and consisted of body posturing, tonsilloadenoidec
tomy and temporomandibular joint release and tracheostomy in one 
patient. All children with TCS should be evaluated for airway 
function and sleep apnea and early aggressive therapy instituted 
to improve the quality of life. 

IBIRD TRIMESTER 1ERA'IOCENIC EFFECTS OF OODIUM WARFARIN • 11:35 Ill THE RAT. David A. Beckman, Howard M. Solonnn and 
Robert L. Brent. Jefferson M:!dical College, Depart

ment of Pediatrics, Philadelphia, PA. 
Sodium warfarin (W) exposure during the first trimester of 

hunan pregnancy may result in a warfarin syndrorre which includes 
stippled epiphyses and nasal hypoplasia. It ias been suggested 
that second or third trimester exposure is associated with an 
increased incidence of central nervous system (CNS) defects. We 
investigated the teratogenicity of W the third trimester 
in the rat by either single injections of 1.0, 1.25, 1.5, 1.75 
or 2.0 rrg W per kg body weight m day 15 of pregnancy or single 
daily injections of 0.25, 0.375 or 0.5 rrg of W per kg body weight 
m days 15, 16, 17 arxl 18. All rats were sacrificed on day 22. 
The fetuses and placentae were examined, weighed and the fetuses 
were placed in Bouin's fixative. The usual reproductive parame
ters involving malformations, growth and lll:lrtality, as well as 
coagulation time in the nnthers, were determined. The CNS was 
examined particularly carefully. The mly consistant effects 
seen were dose-dependent increases in coagulatim time arxl 
maternal death with increasing total close of W. As of this time 
we have not been able to develop an animal model to support the 
allegation that late gestation exposure to W results in CNS 
pathology in spite of the fact that the level of achninistration 
resulted in significant maternal death. (Supported by NIH) 

OFFSPRING OF WOMEN WITH FETAL ALCOHOL SYNDROME (FAS). 

11..,6 Nesrin Bingol, M.D., Silvia Iosub, M.D., Magdalena 
.;, Fuchs, M.D., Donald S. Gromisch, M.D., and Edward 

Wasserman, M.D., New York Medical College. 
In adults, heavy exposure to ethyl alcohol causes supression of 

testicular function. Ovarian failure has also been reported but 
poorly documented in humans. Exposure to ethyl alcohol in utero 
is reported to cause delayed age of menarche in FAS females, but 
the reproductive histories of FAS adults have not been previously 
studied. We examined 41 FAS mothers and their 65 offspring. Of 
them, five were non-drinkers, two stopped drinking after the 
delivery of an FAS child, and the rest were heavy ethanol abusers. 
Of the two women who stopped drinking, one had a successful preg
nancy outcome, while the other cannot conceive three years after 
abstinence. 

The 58 children born to the drinking FAS mothers exhibited the 
typical manifestations of FAS; pre and postnatal growth deficiency, 
dysmorphic features with microcephaly, hyperactivity, behavior 
problems, mild to moderate retardation and speech problems. 

The seven children born to the non-drinking mothers have the 
following characteristics: 1) No stigmata of FAS including micro
cephaly; 2) No pre and postnatal growth retardation, except one;3) 
All except one had delayed development, three had cerebral palsy 
(CP); 4) Two school age children have learning disability, speech 
and language problems. 

In conclusion, the pre and postnatal growth deficiency and dys
morphic features of the FAS children are due to the direct effect 
of fetal ethanol exposure, while the delayed development, CP and 
the problems relating to speech and learning may be due to the 
effect of alcohol on the developing female gonad of the FAS mother. 

THE PROOOCTION OF <Xl'GENITAL Mi\LFORMATIONS IN THE RAT •11:37 usm.; TISSUE ANI'ISERA. XVII. THE PREVENI'IOO OF ANI'I-
BODY PROOOCED Mi\LFORMATIONS WI111 IARGE QJANI'ITIES OF 

AMIOO ACID SUPPLEMENTS. Robert L. Brent, Marcela Jensen, 
Thomas R. Koszalka, David Beckman, Joan Pugarelli, and John B. 
Lloyd. Jeffersm Medical College, Deparonent of Pediatrics, 
Philadelphia, PA; University of Keele, U.K. 

Once it was discovered that all teratogenic antisera loca
lized in the developing yolk sac, we concluded that the yolk sac 
dysft.mctim was an interference with the transport of substances 
to and/or from the ert>ryo. o.ir studies in vivo and in vitro indi
cated that the target of teratogenic antibody is m macrainlecu
lar pinocytosis with a resulting severe deficiency of amino acids 
available to the embryo. To confirm this hypothesis, 
pregnant rats were administered a teratogenic dose of antiserum 
that was equivalent to an enbryonic I.D/50 arxl simultaneously 
treated with a mixture of 16 amino acids to provide at least 
twice the daily requirement of amin;) acids. All litters of treat
ed animals were completely normal as -well as having no increase 
in resorptions. 'This teratogenic model presents a unique arxl ex
citing rrodel for studying erbryonic nutrition without any effect 
on the nnther. At this time, we are not certain whether the tera
togenesis is due to a deficiency in a single amino acid or sev
eral amino acids or to an abnormal :i.rrbalance in amino acids pro
vided to the E!lt>ryo. In contradistinction to lll:lst teratogenic 
animal models, we believe this model may be important in explain
ing some forms of human teratogenesis. (Supported by NIOID; MRC) 

PA'lliOLOGICAL FINDINS Ill RAT EMBRYONIC SITES EXPOSED 

11..,8 TO TERATOGENIC YOU< SAC ANl'ISERUM. Robert L. Brent, 
J Marcela Jensen, Thomas Koszalka and Ivan Damjanov. 

Jeffersm Med. Coll., Depts. of Pediat.; Radiol; 
Anat.; Hahnemann Coll., Dept. of Pathol., Phila., PA. 

The present study consisted of light microscope arxl electro
microscopic evaluation of the developing yolk sac, exposed in 
vivo, to an LD/50 dose of teratogenic antiserum. the 
administration of teratogenic antiserun, on the lll:lrning of the 
9th day, embryonic sites were rerroved at 4-hourly intervals for 
the first 48 hours and 12-hourly intervals for the next 96 hours. 
The embryonic sites were serially sectioned arxl stained with 
hematoxylin and eosin and selectd material was prepared for 
electrm microscopy. The first evidence of pathology appeared in 
the embryo. Thus, dead and dying cells, as well as a decrease in 
the ntmber of cells, appeared in the embryo before the 
yolk sac manifested any changes. Secondary changes, such as 
avascularity of vitelline circulation, reduction in height of the 
visceral yolk sac endodermal cells and acc1JJUlation of excess 
protein in the yolk sac cavity all were present only after 
pathological changes appeared in the errbryo. Thus, the antibodies 
against visceral yolk sac have little or no direct affect m the 
viability of the yolk sac and there is little histopathological 
evidence of the proven reductim in pinocytosis produced by the 
teratogenic antibody. These studies further support the impor
tance of this model for embryonic nutrition, since not 
only are there minimal changes in the maternal organism but the 
target organ itself is only ft.mctionally affected by the tera
togenic antisera. (Supported by NIH) 

RIGHT HEART HYPOPLASIA IN THE CHICK EMBRYO: • 11:39 AN EXPERIMENTAL STUDY 
Kathleen A. Cass and Edward B. Clark, Department of 

Pediatrics, Division of Pediatric Cardiology, University of Iowa, 
Iowa City, Iowa 52242 

We studied the effect of right atrial exclusion on cardiac morpho
genesis. White Leghorn eggs were incubated to stages (St) 23 or 25. 
Access to the embryo was gained by opening a window in the shell 
and incising the chorion. A loop of 10-0 nylon was placed around 
the free portion of the primitive right atrium and tightened, diminish
ing right atrial volume. The embryos were reincubated, harvested 
at or beyond St 39, fixed in diastole and microdissected. Areas of 
the tricuspid, mitral, pulmonic and aortic valves were measured by 
planimetry from photographs. The ratio of right and left ventricular 
(RV /LV) size was calculated. Presence and position of VSDs were 
noted. The study group included 22 St 23, 22 St 25 operated (op), 33 
sham-operated and 60 normal control embryos. The experimental 
group had a 14% incidence of infracristal VSD compared with none 
in the sham group. Tricuspid valve areas in op St 23 (1. 66+.24 mm2) 
and op St 25 (1. 41+. 24 mm2) embryos were significantly decreased 
(p<. OS) compared-with sham-operated controls (2. 73+1. 53 mm2). 
The RV/LV size ratio (0.68+.09) was also significantly smaller than 
controls (0. 716+0. 078) (p<-:-os). Pulmonic, aortic, and mitral valve 
areas were similar in experimental and control groups. We conclude 
right atrial volume reduction results in hypoplasia of the inflow por
tion of the right ventricle, presumably on the basis of intracardiac 
blood flow alteration. 



MORPHOGENESIS AND MALFORMATIONS 269A 

RESISTANCE OF THE MALE GONAD TO A HIGH GALACTOSE • 1140 OIET. Y.T. Chen, n.R. Mattison, B.B. Bercu and J.D. 
Schulman, NICHO, NIH, Bethesda, MO. 

The frequent association between human qalactosemia and 
premature ovarian failure is well documented. In an animal model 
for this disease the offsprinq of rats fed a hiqh qalactose diet 
durinq preqnancy have siqnificantly reduced numbers of oocytes 
(Science 214:1145, 1qA1). In contrast, testicular failure is 
uncommon ..,-n-galactosemia. Rats were fed a 50% qalactose diet 
durinq preqnancy and nursinq, and the testes were later examined 
and hormone levels determined in offspring. Exposure to galactose 
for various periods duri nq preqnancy, throuqhout the entire 
qestation, or postnatally to nursing mother until pups were 5 
weeks of aqe did not produce siqnificant differences from control 
body weight, seminiferous tubular diameter, or microscopic 
appearance of the testes when the offspring were adults (66 or 127 
days). Serum LH, FSH, and testosterone (Tl levels (mean i SEM) 
were determined 127 days postnata lly, and no si qnifi cant 
differences from controls were observed in any of the treatment 
qroups (prenatal qalactose: LH 34.4 ± 7.3 nq/ml, FSH 307 i 27 
nq/ml, T 632 ± 153 nq/dl; postnatal qalactose: LH 32.0 ± 10.1, 
FSH 320 ± 40.1, T 2qo ± 40; controls: LH 35.9 i 13.6, FSH 344 ± 
23; T 449 ± 54.4). Blood qalactose and qalactose-1-phosphate 
levels in animal receiving the qalactose diet were comparable 
to levels observed in human galactosemia. Our demonstration of a 
persistent reduction in oocyte number in the rat following 
prenatal exposure to a hiqh qalactose diet contrasts sharply with 
the apparent lack of corresponding effects by qalactose or its 
metabolites on the male gonad. 

STUDIES OF THE CRITICAL PERIOD FOR VENTRICULAR • 1141 SEPTATION AND GREAT VESSEL FORMATION IN THE 
CHICK EMBRYO. Edward B. Clark, Norman Hu, and 

Glenn C. Rosenquist, Division of Pediatric Cardiology, University of 
Iowa Hospitals and Clinics, Iowa City, Iowa and Childrens National 
Medical Center, Washington, D.C. 

We studied the effect of a timed teratogenic intervention on ventri
cular septation and great vessel formation in stage 18, 21 and 24 chick 
embryos. A loop of 10-0 nylon suture was tied to constrict the mid
point of the conotruncus. The loop was left in place either perma
nently for 24 or 4 hours, or placed and removed as a sham control. 
The shells were sealed with parafilm, and the embryos were incuba
ted and harvested at stages 35 to 40. The hearts were fixed in dia
stole and microdissected. The study groups included 252 experimen
tal, 82 sham-operated, and 72 normal control embryos. Data were 
analyzed by chi-square method for proportions. The incidence of 
infra-cristal ventricular septa( defects was directly related to the 
duration of conotruncal constriction (p<.001) with an equal propor
tion of defects observed in the permanent-loop group of each stage. 
Ventricular septa! defects occurred in stage 18 but not in stage 21 or 
24 sham-operated group. The spectrum of great vessel anomalies 
included aortic arch interruption, hypoplasia, coarctation and double 
aortic arch. The incidence of great vessel anomalies was directly re
lated to the duration of loop constriction but less than that of ventri
cular septa! defects. Great vessel anomalies were significantly more 
frequent (p<.01) in stage 21 embryos (34%) than in stage 18 (14%) or 
stage 24 (14%). We conclude the critical period for mechanical inter
ference of ventricular septation includes stages 18 to 24 while that 
-for aortic arch malformation centers around stage 21. 

PYLORIC STENOSIS: AN ARREST OF PHYLOGENESIS? • 1142 Gerald Katzman. (Spon. by M. G. Robinson) Medical 
College of Ohio, The Toledo Hospital, Dept. of Ped., 

Toledo, Ohio. 
Over a period of three years about 30 Great Lakes Whitefish 

were dissected. The fish weighed between approximately two and 
five pounds. Each fish was noted to have a smooth firm glisten
ing 11 tumor 11 in the pyloric area of the stomach. Histologic 
examination of cross sections through the whitefish pylorus re
vealed a leiyomyomatous hyperplasia of the circular muscle layer. 
The longitudinal muscle was not noticeably enlarged. The 
histology of pyloric stenosis in the whitefish is not dissimilar 
from that seen in the human infant with pyloric stenosis. 

The appearance of pyloric stenosis as a normal state present 
in all members of a single species of fish stimulates new 
thoughts as to the etiology of pyloric stenosis in the human. 
The human condition may represent a failure of phylogenesis 
determined by the absence of appropriate genetic influences. 
Alternatively environmental factors could also be of importance 
and the whitefish could serve as a model for studying these 
possibilities. 

1143 
ARTH ROG RY POSIS MULTIPLEX CON GEN IT A? CH ERi L CLARSON , 
JACK JUNG, GRAHAM CHANCE. Department of Paediatrics, 
University of Western Ontario, London, Canada. 

We report an infant born with severe deformational anomalies 
and respiratory insufficiency. An underlying diagnosis of 
Werdnig-Hoffmann disease was suspected but it was not possible 
to substantiate this diagnosis during life. At autopsy, there 
was loss of anterior horn cells in the spinal cord. 

A review of the recent literature provides evidence that 
there is a distinct form of Arthrogryposis Multiplex Congenita, 
Amyoplasia Congenita, associated with localised lesions of 
anterior horn cell columns. The clinical and pathological 
features of this baby are consistent with this form of Arthro
gryposis Multiplex Congenita rather than with classical 
Werdni g+loffmann disease. 

The autosomal recessive inheritance pattern of classical 
Werdnig-Hoffmann disease does not occur in Amyoplasia. Diff
erentiation of this syndrome has important implications for 
genetic counselling. 

OYSTROPHIA MYOTONICA. CHERIL CLARSON, GEORGE VILOS 1144 GRAHAM W. CHANCE. Department of Pae di atri cs and 
Obstetrics, University of Western Ontario, Canada. 

A report of two infants with the neonatal form of Dystrophia 
Myotonica. Both infants presented at birth with apnea and 
hypotonia considered to be due to "asphyxia". However, cord 
blood gases were normal and these findings, together with 
clinical appearances, led us to consider other causes of res
piratory failure and hypotonia in the newborn. Evidence for 
a neuromuscular cause was provided by the presence of poly
hydramnios in pregnancy. 

Investigation of mother and baby in both cases provided a 
definitive diagnosis of previously unsuspected maternal 
Oystrophia Myotonica and involvement of other family members. 

These cases stress the importance of investigation of poly
hydramnios especially when associated with apparent "asphyxia" 
which is not confirmed on examination of cord gases. 

FETAL ALCOHOL SYNDROMEo A PROSPECTIVE STUDY OF • 1145 MATERNAL NUTRITURE. Paul M. Fernhoffl, Margaret 
Halminskil, Phyllis B. Acostal, Iris E. Smith3, 

K. Michael Hambidge4, Arthur Falek2,3, and Louis J. Elsasl. 
Emory Univ. Sch. of Med. Depts. of Pediatrics! and Psychiatry2, 
Ga. Mental Health Inst.3, Atlanta and the Univ. of Colorado 
Medical Center4, Denver. 

Nutrition, primarily a zinc deficiency has been proposed as 
underlying the production of the fetal alcohol syndrome (FAS). 
We studied prospectively the nutriture and alcohol intake of 78 
age and race matched pregnant women. Their infants were examined 
by one clinician for featcres of FAS without prior knowledge of 
the maternal status. In mothers, significant positive correla
tions were found between their alcohol intake and their hair zinc 
plasma zinc and serum albumin. Significant inverse correlations 
existed between alcohol intake and the infant's gestational age, 
birth weight and length. Correlations did not exist between al
cohol intake and maternal height, weight, triceps skin-fold 
thickness, hematocrit, serum iron, ferritin, vitamin A or total 
proteins. Maternal plasma and hair zinc and infant hair zinc 
were similar between controls and drinkers. Of the 28 controls, 
30 moderate (<60ml ETOH/day) and 20 heavy ("'60ml ETOH) drinking 
mothers, mean palpebral fissure width was 6.7 and 6.0 cm, 
respectively (p<0.05). Features of FAS were more frequent in the 
infants of both maternal drinking qroups. We conclude that in 
this study group, zinc and other parameters of nutriture were 
similar amonq drinking and control mothers and their infants. 
FAS may have a familial component and is quantitatively related 
to maternal alcohol intake. 
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'lliE PRODUCTION OF cn!GENITAL MALFORMATIONS IN 'lliE RAT 
• 1146 USOC TISSUE ANTISERA. XVI. 'IllE EFFECT OF TERATOGENIC 

ANTISERlM CN i'OLK SAC FrnCTION IN RAT lliBRi'OS CUL
TURED IN VITRO. Stuart J. Freeman, John B. Lloyd, Marcela Jensen, 
Thomas R. Koszalka and Robert L. Brent. lhiv. of Keele, Dept. 
of Biochem., U.K.; Jefferscn Med. Coll., Depts. of Pediat.; 
Radiol.; Anatomy; Biochem., H'lila., PA. 

Early studies of teratogenic antiserun concentrated en demon
strating a direct ellhryotoxic effect or an indirect ellhryotoxic 
effect frcrn resulting maternal imn.mologic disease. Neither of 
these hypotheses was true, since teratogenic antiserum localized 
primarily in the yolk sac. The nature of the yolk sac 
dysfunction has been the concern of our laboratory and the fol

experiments were carried out. Enbryos aged 9.5 days were 
cultured in vitro for 40 hours and were exposed to either tera
togenic f5tisera or normal rabbit serum. Transport studies uti
lizing 1 I-labelled polyvinylpyrrolidine substrate 
or JH:leucine-labelled serun proteins were carried out. The 
presence of the antiserun decreased the protein content of the 
conceptus Yhen oompared to the control ellhryos. The pinocytotic 
uptake of the serun proteins was decreased by the antiserum. 
Quantitative conparison between in vitro and in vivo studies 
reveal that malformations are not produced in the developing 
embryos until the antibody concentration produces a reduction in 
pinocytosis. This substantiates the previous findings that macro
molecular pinocytosis is the main if rot exclusive source of 
amiro acids to the developing ennryo early organogenesis 
and that interference with an adequate source of amino acids can 
result in embryopathology an:! teratogenesis. (Support M:R; NIH) 

EXPERIMENTAL FETAL HYDANTO!N SYNDROME: PHENY-

• 1147 TOIN TERATOGENICITY OF PRIMARY AND SECONDARY 
MOUSE PALATE IS INFLUENCED BY THE H-2 HISTOCOM
PATIBILITY LOCUS. Allen S. Goldman, ""Diaries L. 

rishman, and Marh K. Baker. The Children's Hospital of Phila
delphia, Pfidadelp 1a, PA 

We have studied the production of cleft lip (palate) (CLP) 
and isolated cleft palate by phenytoin in H-2 
strains [A/J(H-2a), ), A.SW{H-2s), A.1JY'!H-2 ), BIO.A 
(H-2a), and IITO(H-2 )). fhese congenicstrains dit'l'er primari
lyat the H-2 locuson the 17th chromosome, but otherwise have 
a common genetic back'<round of either the A or B strains. For 
CLP the A strains were injected with phenytoin 50mg/K or sa
line at 9 am. on 10 days after the vaginal plu'<• and the B 
strains were injected with phenytoin lOOmg/K or saline at 9am. 
on 10 days, 9 and 10 days, or 8,9, and 10 days after the plug. 
For isolated CP both the A and B strains were injected with 
phenytoin SOm.'</K or saline at 9 am. on the mornings of 11, 12, 
13, and 14 days after the plug. The congenic strains A.Wy, 
A.BY, and A.SW had the identical level of spontaneous CLP. A.W 
y(H-2a) mice have a significantly higher rate bof induced CLP 
than either of its congenic partners, A.BY(H-2 ) (P < 0.05) or 
A.SW(H-2s) (P < 0.04)·, whereas there is noSTgnificant differ
ence filihe degree of CLP produced by phenytoin in con.genie 
strains with the B background. Isolated CP produced by pheny
toin is significantly influenced by H-2 whether the background 
is A(P < 0.04) or B(P < 0.04). Thus:-hoth induced CLP and in
duced isolated CP are influenced by H-2 with the A background, 
but only induced isolated CP is influenced by H-2 with either 
A or B background. 

THE USE OF SMALL COHORT STUDIES TO EVALUATE PUTATIVE • 1148 TERATOGENS-Lewis B.Holmes,Beth C.Kleiner, B.Frank Polk 
Mass. Gen. Hosp. & Brigham & Women's Hosp.Boston, MA 

Several human teratogens cause both major and minor congenital 
malformations (CM's). The typical study of a teratogen focuses on
ly on major CM's,which occur in 2-4% of newborns. We have develop
ed a method in which the prevalence of both major and minor CM's 
is recorded. In a sample of 7,157 infants, 3.6% had l or more ma
jor CM's and 46% had 1 or more minor CM's (such as simian crease). 

Standard examination of newborn infants who were exposed in th:! 
first trimester to putative tcratogens demonstrated: 

Teratogen N Major CM Minor CM 1 or more CM 
Major & Minor 

Phenytoin 38 7.9% 36.8% 42 .1% 
Clomiphene 40 0 40.0 40.0 
Sex hormones 166 4.2 31. 3 34.3 

mellitus 172 9.3 60.5 62.8 
Controls 7,157 3.6 46.0 49.6 

By comparing multiple unexposed infants to each exposed infant, 
a sample of only 38 exposed and 304 unexposed is adequate to iden
tify a 50% increase (significant at 0.05) in both major and minor 
CM's with 95% confidence. We found a significant increase of botl1 
types of anomalies among infants of diabetic mothers, but not ;i

mong infants exposed to clomiphene, phenytoin or exogenous hor
mones. The prevalence of uajor, but not minor anomalies, was in
creased among infants exposed to phenytoin. 

We conclude that the carefully examined small cohort study c.1n 
be an informative first step in evaluating putative human terato

gens. 

THE VASCULAR PATHOGENESIS OF TRANSVERSE LIMB REOUC• 1149 TION DEFECTS.!!:!_. Hoyme, t:!.J_. Van Allen, 
Saunders, and Benirschke-rsi)on. McKay, 

Jr.). University of California School of Medicine, Departme11ts of 
Pediatrics and Pathology, La Jolla; and University of Washington 
School of Medicine, Department of Pediatrics, Seattle. 

Evaluation of four patients with unilateral transverse limb 
reduction defects indicates that some instances of this struc
tural defect are the result of an in utero vascular accident. 
Three of the four patients were liveborn infants with unilateral 
absence of the distal forearm. Doppler examination of blood 
flow to the affected extremity showed lack of pulsation distal to 
the point of bifurcation of the brachial artery. No evidence of 
amniotic bands was found in either the infants or placentas. 
However, microscopic evidence of fetal vascular occlusive disease 
was present on multiple sections of each placenta. Occlusion of 
the brachial artery in those three children was presumably secon
dary to embolization from the placental vascular thrombi. 

The fourth patient, a 116 mm CR length fetus, was aborted fol
lowing three days of massive vaginal bleeding. Dissection of the 
arm revealed a massive thrombus occluding the brachial artery 
just proximal to its bifurcation and proximal to the absent dis
tal forearm. Brachial artery in this case was most 
likely secondary to hypovolemia and hypoperfusion associated with 
fetal blood loss during the placental abruption. Recognition of 
the disruptive vascular pathogenesis of some cases of unilateral 
terminal transverse limb reduction defects explains the negli
gible recurrence risk and should focus attention on careful eval
uation of the placenta in such cases. 

THE PURIFICATION OF RAT VISCERAL i'OLK SAC AITTIGENS 
• 1150 WHIQI PRODUCE TERA1UGENIC ANTISERlM BY MFllNS OF ISO

ELECTRIC FOCUSING. Marcela Jensen, Thomas 
Koszalka, Paz Vega and Robert L. Brent. Jefferson 

Med. Coll., Depts. of Pediat.; Radiol; Biochem., Phila, Pa. 
In order to clarify our understanding about the mechanism of 

action of teratogenic antisera, our laboratory has attempted to 
isolate and characterize those antigens which produce the anti
sera. Preparative flatbed isoelectric focusing (IEF) in granula
ted gel pH= 3-10 ampholytes was used to separate pro
teins from 19th day rat visceral yolk sac 0/YS). After IEF the 
gel bed was divided into 3 equal segments. Antisera produced 
against segment 1 (pH 3-5) were rot teratogenic. Antisera raised 
against segment 2 (µt 5-7) and 3 (µt 7-9.0) produced severe con
genital malformations Yhen injected into 9th day pregnant rats. 
Fractions 2 and 3 were further refocused, pH= 7-9 and 
pH= 5-7 ampholytes and individual protein-containing bands were 
eluted with PBS. Many of the proteins frcrn fractions 2 and 3 pro
duced teratogenic antisera. 1-klen \.hole VYS homogenate was passed 
through a Con-A-Sepharose colUlll, most of the proteins were not 
absorbed to the gel. A fraction containing glycoprotein was elu
ted with 20 rrM-.,l -methyl mannoside. Both fractions produced 
potent teratogenic antibodies. These studies show that the VYS 
contains a multiplicity of antigens \.hich can stimulate the pro
duction of teratogenic antibodies. At least one teratogen

antigen present in the VYS appears to be glycoprotein 
in nature. Fraction 3 from IEF is the least complex and is being 
used for the isolati<X'l of antigens. 
(Supported by NIH) 

11 1 
AN ARTIFICIAL CHEST WALL FOR ECTOPIA CORDIS WITH 5 ABSENT STERNUM. T.G. Keens, C.W.Sargent, B.G. 
Nickerson, T.Y.K. Lawrence, B.W. Me er, D.L. Leake, 

and A.C.G. Platz er, Spon. by G.N.Donne . Chi drens Hospital 
of Los Angeles and Harbor-UCLA Medical Center, Los Angeles. 

An infant with ectopia cordis with absent sternum remained 
dependent on mechanical assisted ventilation at 4 months of age 
because of decreased chest wall stability. The anterior chest 
wall was comprised only of skin, and collapsed inward with each 
inspiration. An anterior chest wall prosthesis was fabricated 
from a polyether urethane coated dacron mesh and surgically 
implanted. Tidal volume (Vt; ml), trans-pulmonary pressure 
(Ptp; cmH20), and intraesophageal pressure (Ppl; cmH20) during 
spontaneous breathing; maximal Ppl and transdiaphragmatic 
pressure (Pdi; cmH20) against an occluded airway; and dynamic 
pulmonary (Cpul; ml/cmH20) and chest wall (Ccw; ml/cmH20) 
compliance were measured at 3 weeks before and 2 months after 
surgery. 

BEFORE 
AFTER 

Spontaneous Breathing 
Vt Ptp Ppl 
B 3 -1 

37 5 -5 

Maximal 
Pdi Ppl Ccw 

Infinite 
7 .8 

Cpul 
0.5 
I. 3 

Tidal volume and all pressures increased following surgery 
(P < 0.001). Ccw fell, indicating increased stability, after 
surgery. The prosthesis provided ample chest wall stability to 
permit the infant to be weaned from mechnnical assisted 
ventilation while awake. 
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THE HEAKT OF THE FETUS OF THE DIABETIC MOTHEK - ECHO • 1152 CAKIJIOCRAPHTC EVAl.cATION II\ HEim. __ K_l_e2_n
m_a_n , _a _;-_d_ e_ i _r_:i , Q!_a_n.? , :-1.E_.b__n_ .:c; , 

_ _?_:_.I_a_l_n_c_r; Yale University School of Medicine, New Haven,Cl' 
Two-dimensional and M-mo<le echocardiographic (echo) studies 

were performed during tl1c tl1ird trimester of pregnancy in 85 
pregnant diahetic women. These studies were performed to deter
mine if fetal echo study could be of use in tl1e prenatal diagnosis 
of rhc hypcrtropl1ic cardiomyopatl1y (HC:M) wl1icl1 has been described 
in infants of diabetic mothers (UM's). There were no significnnt 
differences in left ventricular wall (I.V1·1.J) or intervcntricular 
septa! {IVS) between fet11scs in the five diabetic 
classes. When fetuses were grouped together according to gesta
tional age (CA), I.VFW and IVS thicknesses in the diabetic fetuses 
(FDM's) did not differ significantly from normal values that had 
been established in our laboratory. (At CA 19-26 weeks, FOM's 
had LIJF'.-1 and IVS thicknesses of 2.6+0.9 mm and 2.8-+-0.4 mm respec
tively.) Eighty-four of the 85 moth-i?rs were felt be in adequate 
diabetic control. One 28-week fetus whose mother was in poor 
diabetic control, had an IVS thickness of 5 mm. This was in 
excess of the normal value at this GA (3.1:!:1.0 mm). After excel

diabetic control was attained, the IVS thickness of this 
fetlos gradually returned to normal (4 mm) at term. These studies 
suggest that diabetic control is tlw important factor in the 
development of the HCM of the FDM. We further suggest thdt the 
evaluation of IVS thickness in utero may serve as a sensitive 
indicator of di;1betic control and tl1us can be of value in the 
management of pregnancy in the DM. 

1HE UPTAKE OF .:X. AMIOOISOBUI'YRIC ACID AND SUCROSE BY 1153 RAT 141H AND 18'IH ['l>..Y VISCERAL AND PARIETAL YOU< SAC 
IN VITRO. Thomas R. Koszalka, Carole L. Andrew and 

Robert L. Brent. Jefferson Medical College, Depts. of Pediat.; 
Radiol.; Anat.; Biochem., Phila., PA. 

Since the yolk sac placentae are the first functioning pla
centae in the developing rat eni:>ryo, they are the significant 
placentae present during early organogenesis. This study deals 
with the ability of the parietal yolk sac (PYS) and visceral yolk 
sac 0/YS) to take up a nonmetabolizable amino acid an:! to perform 
pinocytosis during midgestation. Individual PYS or VYS obtained 
fran 14-day and/or 18/day pregnant rats were placed in flasks 
containing 199 (Gibco Co.) and heat-inactivated calf 
serun, gassed with 95% Oz/5% COz and j.r:icubated in a shaking 
waterbath for 0-4 hours at 37oC with 14c-AIB (Tracer 
dose). The uptake studies revealed an interesting divergency in 
VYS and PYS function. \.hile the VYS and PYS had functioning 
transport systaTS for the uptake of amin:> acids (AIBS), only the 
VYS appears to have a system "'*iich incorporates macr()[lk)lecules by 
pinocytosis. This finding is surprising in view of the fact that 
the major cellular component of the PYS, i.e. the giant tropho
blast cell, is known to be very active phagocytically. Since 
previous studies have indicated that specific antisera prepared 
against the VYS are nuch more teratogenic than antisera prepared 
against the PYS, we now have a biochemical explanation for this 
difference, in that macr()[lk)lecular transport across the PYS is 
probably not accomplished by pinocytosis. (Supported by NIH) 

SACRAi. MEN! NGOC.HI' WITH SEVERE CONGENITAi. HI:ARl •1154 DEHCTS - ? AUTOSOMAL RECESSIVE TRAIT. Boris G. 
Kousscff anJ Donal<l Pearson. Univ. of So. Fl., Tampa, 

FL, Southern Ill. Univ., Springfield, II.. Departments of Pedia
trics and Neurosurgery. (Sponsored by Lewis A. Barness). 

Open neural tube <lcfccts arc considered to be Jue to a poly
gcnic multifactorial trait; associated ilhnormalitics arc en
countered in 1 of 6 affected children. 

In 3 of 4 term siblings of adequate size at birth, we found 
small sacral meningoccles with subsequent development of hydro
cephaly. One of the patients was diagnosed prenatally based on 
persistent two-foltl increase of alpha-fctoprotcin an<l presence 
of rapidly adhering cells in the amniotic fluid from ::mniocen
tesis at 15 and 17 weeks gestation. scrum alpha
fctoprotcin was within normal limits. The other siblings, a 
male and female expired during the neonatal periods as a result 
of tr:insposition of the great vessels an<l Type I truncus artcrio
sus respectively. The male also had right renal agcnesis. Pcri
phera 1 lymphocyte Gi ems a banded karyotypcs were norma 1 in a 11 
siblings and their parents. 

The fin<lings in this sibship suggest autosomal recessive mo<lc 
of inheritance for this type of meningocele with severe congeni
tal heart defect and imply heterogeneity for the open neural t'1k 
defects. Pediatricians should be aware of this variant, parti
cularly in rr.:gar<l to the 25% recurrence risk for subsequent preg
nancies instead of the 5% risk given for the polygenic multi
factorial type. 

ll!FFERENTIATION AND MORPHOGENESIS IN THE EARLY •1155 EMBRYONIC HEART. J. W. Lacktis, F . .J. Manasek (Spon . 
by R. A. Arcilla); The University of-Chicago Hospitals 

and C 1 inics, Departments of Anatomy and Pediatrics and Committee 
on Developmental Biology, Chicago, Illinois 

Since the heart has cellular contributions from both right (R) 
and left (L) sides of the embryo during development, it has been 
proposed that pre-existing differences of the R and L cell popu
lations may account for the asymmetry during heart looping. In a 
recent study we have implicated myocardial cytodiffercntiation, 
specifically contractile protein synthesis, as a requirement for 
normal heart morphogenesis. To test the hypothesis that unequal 
rates of cytodiffcrcntiation may be responsible for cardiac asym
metry, we measured the net accumulation of myosin (M) in myo
cardial cells derived from the Rand L sides during tubular heart 
formation and looping. Total M was measured in cells isolated 
from R and L hearts of experimentally produced cardiac bifid 
chi ck embryos. At least 50 eel ls from each R and L heart were 
measured, and a total of 18 halves of 9 primitive hearts were 
used. M was measured using indirect immunofluorcscence labeling 
and microspectrophotometric measurement of fluorescence. There 
was no significant difference in rate of M accumulation between 
cells from R and I. hearts (p = 0. 43). M distribution, measured 
in frozen sections using fluorescent antibody, was also uniform 
in both R and L hearts. We conclude that phcnotypic expression 
is highly synchronized throughout the myocardium. Although M 
synthesis is needed for morphogenesis, changes in cardiac shape 
during looping arc not related to R-L differences in M 
accumulation. 

1156 
TRANSPLACENTAI. BROMISM .... AN OVERLOOKED PROBLEM? 

• Henry H. Mangurten and Cc! ia I. Kaye, Lutheran 
General Hospital, Department of Pediatrics, Park 

Ridge, Illinois. 
Bromism was identified in two infants shortly following 

birth. Differing phenotypic effects were thought to be related 
to timing and duration of exposure. The first infant, exposed 
late in gestation by maternal ingestion of triple bromide during 
four days preceding delivery, presented with profound hypotonia. 
Elevated serum and urinary levels of bromide were demonstrated, 
with a scrum half-life of 8.5 days. Gradual clinical improvement 
was noted over two weeks, with clearance of serum bromide by ten 
weeks. The second infant presented with cyanotic spells in asso
ciation with profound generalized hypotonia. The mother reported 
daily exposure to bromide-containing chemicals in a photographic 
laboratory from conception until five weeks prior to delivery. 
Maternal and infant scrum hromide levels were elevated. In con
trast to the first infant, dysmorphic features, including frontal 
bossing, increased inner canthal distance, broad nasal bridge and 
prominent gingivae, were observed. Mild developmental delay was 
noted at ten months of age. Fetal bromism in association with 
microccphaly, growth retardation and congenital heart disease has 
been reported in three infants exposed throughout pregnancy. 
There are no other reported instances of congenital malformatio1 
or dysmorphic features in infants exposed to bromide prenatally 
These infants illustrate the differential neonatal effects of 
fetal exposure to bromide at different stages of gestation. The 
importance of environmental and occupational exposure during 
pregnancy is clear. 

RUPTURE OF TllE EMBRYONIC DORSAL MESOCARDIUM 1157 M. F. Marusich, F. J. Manasek (Spon. by R. A. Arcilla) 
Pritzker School of Medicine, The University of Chicago 

Hospitals and Clinics, Departments of Anatomy and Pediatrics, 
Chicago, Illinois 

The early embryonic heart is attached to the embryo by means 
of the dorsal mesocardium (DM). During normal development, the 
DM ruptures, enabling the primitive heart to bend and rotate. 
The mechanism responsible for DM rupture is unknown. lfo examined 
the morphologic sequences of DM rupture by scanning electron
microscopy, using 20 dissected chick embryo hearts at varying 
stages of development. At stage 12- (15 somites), tiny perfor
ations start to appear in the Q\1 at a level slightly rostral to 
the mid-heart. By stage 13- (18 somites), the entire mid-rostral 
1/3 of the heart is freed of dorsal attachment. At later stages, 
the perforations extend rostrally and caudally until the DM 
disappears completely, the site of the former CT-I being marked hy 
a low ridge of myocardial cells. We tested experimentally the 
hypothesis that the DM ruptures because of applied tension 
imposed upon it by the adjacent splanchnic mesoderm (SM). Using 
17 cultured embryos (stage 11-, 12 somites), tension in the 
intact DM was relieved by cutting longitudinally the adjacent SM. 
This resulted in wide separation of the cut edges, thus relieving 
stress. Despite the relief in SM stress, the DM developed per
forations normally and eventually ruptured. Our study suggests 
that normal DM rupture does not result from applied tension but 
is rather an intrinsically regulated event. 
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HEMATOLOGICAL ABNORMALITIES IN NEWBORNS WITH DOWN 1158 SYNDROME. Marvin E. Miller and Janice M. Cos riff 
(Spon. by Gilbert Forbes University of Rochester 

Strong Memorial Hospital, Department of Pediatrics, Rochester, 
New York. 

The purpose of this study was to determine the frequency and 
natural history of hematological abnormalities in newborns with 
Down syndrome. 73 newborns with Down syndrome (documented by 
karyotype) were ascertained from our hospital between 1965-1981, 
and their newborn records were reviewed. In 20 cases no complete 
blood count (CBC) was recorded. Jn 17 cases a CBC was normal. 
Jn 36 cases there was a hematological abnormality includin9 26 
cases of polycythemia (peripheral hematocrit greater than 70), 
three cases of leukocytosis (white blood cell count qreater than 
34,000), three cases of thrombocytopenia (platelet count less 
than 100,000), one case of thrombocytosis (platelet count 
greater than 400,000), and three cases of concomitant 
polycythemia and thrombocytopenia. While some of these babies 
were evaluated for neoplasia or sepsis, there was a total 
resolution of the hematolo9ical abnormality within two weeks 
without evidence of malignancy or infection. 

We conclude that hematolo9ical abnormalities which show a 
benign natural history are conmon in Down syndrome newborns, 
with a minimum incidence of 50% (36/73). The finding of a 
hematological abnormality in a newborn suspected of having 
Down syndrome is further evidence for the diagnosis of Down 
syndrome. 

SERUM ALPHA-FETOPROTEIN (AFP) SCREENING JN 
• 1159DJABETIC PREGNANCY. Aubrey Milunsky, Michael F. 

Greene and M. Donna Younger. Bos ton University l 
of Medicine, Harvard Medical School, Joslin Clinic; Departments 
of Pediatrics, Obstetrics & Gynecology and Medicine; Boston. 

Maternal serum AFP screening in routine pregnancy is a 
valuable method for the prenatal detection of open neural tube 
defects (NTD) and some other congenital anomalies. Since 
diabetic pregnancy outcome is known to be associated with an 
increased incidence of congenital malformations, we assessed the 
value of AFP screening in these high risk pregnancies. From 
1975-81 we studied 396 diabetic pregnancies, obtaining second 
trimester serum samples in 90%. We confirmed that pregnant 
diabetics have lower serum AFP. These values, equivalent to 
those found 2 weeks earlier in gestation in non-diabetics, 
suggest the use of a separate AFP reference curve. The remark
able observed frequency of NTD was 22.7/1000 (a 10-20-fold 
increase), while that for all major anomalies was 11.1%. All 9 
of the open NTD were probably detectable by AFP screening, but 
in only 4 were sera obtained. Maternal sera were studied in 
only 62.9% of the 35 with major non-NTD anomalies, none having 
high AFP. Data analysis of ultrasound (U/S) detection of the 
major anomalies is in progress and was potentially useful in 
18/44 cases. Examples were encountered in which careful U/S 
missed NTD which were subsequently detected because of AFP 
screening. While awaiting further data analysis, early indica
tions are that both second trimester serum AFP screening and U/S 
are valuable adjuncts for the management of diabetic pregnancy 
and moreover have complementary roles. 

EMBRYONIC AND FETAL COMPRESSION WITH INCOMPLETE 1160 DISRUPTION OF AMNIOTIC MEt1BRANES. Susan Nierme er, 
David K. Manchester (Spon. by F.C. Battaglia Univ. 

of Colorado School of Medicine, Department of Pediatrics, Denver. 
The spectrum of defects resulting from early amnion rupture is 

now to include craniofacial defects, limb reductions, 
body wall deficiency, scoliosis, and growth retardation. Concur
rence of craniofacial and limb defects with body wall deficiency 
has been reported in nearly every series describing deformation 
abnormalities, but the role of the amniotic membrane in produ:tfo;. 
of this colllllon constellation has not been precisely defined. 
Alerted by sonographic evidence of fetal abnormalities, we were 
able to document fetal, membrane, and placental relationships at 
birth in three cases of membrane disruption. All three had 
abdominal wall deficiencies through which liver and intestine 
protruded external to the amnion. All three had club feet. Two 
had craniofacial defects underlying adherent membrane histologic
al ly identified as amnion. The third delivered ensheathed by an 
essentially intact amniotic membrane covering the entire body 
except the protruding viscera. Simple puncture of fetal membranes 
has been reported to produce deformation abnormalities in animals. 
On the basis of our observations and repeated reports of similar 
cas. we propose that the concurrence of extra-amniotic eviscer-
ation with craniofacial and limb abnormalities can be explained 
by leakage of amniotic fluid prior to or during migration of the 
amnion toward the chorionic plate. Multiple deformations result 
from compression by relatively intact amnion. The frequent asso
ciation of these defects may point to a period of particular risk 
during human gestation. 

IS MARIHUANA SMOKING FETOTOXIC? gutub II. Qazi_._ 
} }6} Marianot. Eva Beller, Doris Milman and 

William Crombleholme. State University of New York, 
Downstate M;dical Center, Departments of Pediatrics and Obste
trics and Gynecology, Brooklyn, New York. 

Administration of marihuana extract to pregnant mammals 
reportedly results in l11creased fetal resorption, lower birth 
weight, and higher incidence of abnormalities of central nervous 
system, skeleton and viscera. The adverse effect of maihuana 
smoking on the outcome of human pregnancy, however, has not been 
reported. 

We have observed two newborn infants whose young mothers 
acknowledged smoking marihuana prior to and throughout pregnancy 
while categorically denying use of alcohol and other psychoactive 
drugs. The anomalies we observed were reminiscent of those 
reported in fetal alcohol syndrome. The inf ants were small for 
gestational age and tremulous soon after birth. The first infant 
had numerous dysmorphic features which included webbed neck, 
short palperbral fissures, highly arched palate, posteriorly 
rotated ears, hypoplastic nipples, clinodactyly of fifth fingers, 
presacral sinus and a Sidney line. The second infant had 
epicanthal folds, posteriorly rotated ears and a long philtrum 
with indistinct groove. 

In the light of experimental evidence for fetotoxicity of 
marihuana, it is difficult to dismiss the association of steady 
use of marihuana during pregnancy by two mothers with abnor
malities in their offspring, as reported here. 

PRIMARY TESTICULAR FAILURE WITH FETAL PROGESTIN EXP0-1162 SURE. Robert Rapaport, Brenda Koh_[l, Mari.!!._!_. New, 
Lenore S. Levine, CMDNJ-New Jersey Med. School, 

Newark, NJ and Cornell Univ. Med. Coll., New York, Dept. Peds. 
A 21 y o boy was determined to have primary testicular failure. 

A small phallus was noted at birth. Right cryptorchidism, first 
noted at 12 yrs, was corrected at 13 yrs. Because of possible in
termittent torsion of the left testis he had orchidopexy and tes
ticular biopsy at 14 yrs. Biopsy showed prominent Sertoli cells, 
no spermatogonia or spermatocytes, early Leydig cells in the in
terstitium. At 15 yrs he had normal axillary and pubic hair, some 
facial hair; right testis measured lSml, left 12ml; penis 5.5 X 
)cm. He had normal libido, erections and ejaculations. Sexual 
hair and genital size did not advance. At 20\z yrs lOOµg LHRH was 
infused lV over 3 hrs. His karotype was 46 XY t(10p,18q). *ng/ml 

AGE 11 4-A DHEA DHEA-S T LH FSH 
(years) (ng/dl) (ng/dl) (µg/dl) (ng/dl) (;;;I-;;-/ml) (.;!u7ml) 

15 1/3 40 367 280 231 *1.0 *2.1 
18 1/2 52 404 445 225 *7 .4 *5.2 
LHRll - O' 52 272 294 25.3 so.a 

180' 76 503 525 130.0 205.0 
12 days after the 4th monthly injection of 200mg IM T enanthate, 
his LH was 5.4 and FSH 6.2miu/ml and T 293ng/dl. Of note, he was 
born to a 42 y o woman after 16 yrs of infertility who had taken 
norethindrone Smg qod for 21 days during the 2nd trimester. The 
data is consistent with primary gonadal failure; tile hypothalao
pituitary gonadal axis is normally responsive to exogenous tes
tosterone. Exposure to intrauterine progestins may res11lt in 
primary gonadal failure. 

GROWTH CHARACTERISTICS OF FIBROBLASTS FROM PATIENTS • 1163 WITH THE SYNDROME OF INTRAUTERINE GROWTH RETARDATION, 
BRANCHIAL CLEFT SINUSES, AND PREMATURE AGING (IUGR

BCS-PA), JonathanD,Root and Theodore A,Tedesco,(Spon.by Allen W. 
Root), Univ.So.Florida Coll.Med., All Children's Hosp,, Dept, 
Ped,, Tampa and St, Petersburg. 

The in vitro growth patterns of fibroblasts from a mother (2 
specime-;;;, Ml,M2) and son (1 specimen, Sl) with IUGR-BCS-PA 
(Lee et al, Am J Med Genct.,in press) were compared with those 
of fibroblasts from 4 age and sex matched control subjects (C). 
Skin fibroblasts (4 x !OS cells/flask) were cultured in 
quadruplicate in Eagle's minimum essential medium containing 8% 
neonatal calf serum. Cells were harvested every other day for 12 
days; total cell counts and DNA and protein contents were 
determined. Within 6 days after initial plating the cell number, 
protein and DNA contents of the patient cultures were 
significantly (p<0.01) less than those of the controls and 
remained thus through the 12th day. 

Day 6 Day 12 
Cell II Protein DNA Cell II (xl06) Protein(ug) 

c l,69 982 
DNA(ug) 

52,9 
24,0 
17.0 
25,2 

1.951349 54:1" 
Ml 
M2 
Sl 

• 30 432 
,10 265 
,19 292 

.51 575 

.14 272 

.06 330 
Epidermal growth factor (25 ng/ml) enhanced the growth 
control cells and 2/3 patient cell lines, 

26.0 
28,8 
36,0 

of all 

Conclusion: Skin fibroblasts from patients with IUGR-BCS-PA 
have a subnormal growth rate in vitro reflecting the abnormal 
somatic growth of these subjects-.--
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ORIGIN AND EARLY MIGRATION OF HEAD PROCESS (NOTOCHORD) • 1164 IN THE CHICK EMBRYO. Glenn C. Rosenquist, Children's 
Hospital National Medical Center and the George Wash

ington U. School of Medicine and Health Sciences, Washington, D. C. 

Development of the embryonic axis in vertebrates begins with 
formation of the head process anterior to the primitive streak. In 
order to learn the origin of these prenotochordal cells, New ex
planted Leghorn blastoderms were pre-incubated 12-2S hours (to pri
mitive streak to head process stages); tritiated-thymidine-labeled 
grafts containing approximately 600-1200 cells were implanted into 
homologous positions in (or near) Hensen's node of homologously 
staged recipient embryos, which were reincubated to head-fold to 
early-limb-bud stages, fixed, embedded in paraffin and serially 
sectioned. The slides were coated with photographic emulsion and 
exposed for 7-30 days. Labeled cells were found in notochord of 
the head and/or trunk in 44 embryos, often along its entire length 
from the head to the streak. In many of these embryos, labeled 
cells were also found in ventral neural tube, paraxial mesoderm 
(somites), and gut endoderm, depending upon the location of the 
graft in the node. This study indicates that at the short-streak 
stage and thereafter, the dorsal portion of Hensen's node is a cen
ter for prospective notochord cells. Anterior and lateral to the 
node are the epiblast cells destined for ventral neural tube and 
paraxial mesoderm. Beginning at the early-head-process stage, noto
chord mesoderm emerges from the notochord center by first migrat
ing ventrally and then anteriorly in the mesoderm layer, to form 
the head process anterior to the node. 

PRENATAL AND POSTNATAL GROWTH IN INFANTS WITH 

1165 ABDOMINAL WALL DEFECTS. Y. Wang, L. McGill, B. 
Quissell, and J.A. Hernandez. Department of Peri
natology, The Children's Hospital, Denver, Colorado. 

We reviewed the records of 89 infants admitted to our Neonatal 
ICU with the diagnosis of Congenital Abdominal Wall Defect: 45 
gastroschisis and 44 omphaloceles. 

The purpose of this study was to determine the influence of 
these anomalies in the prenatal and postnatal growth patterns of 
these infants. The following table shows some of the character
istics of the intrauterine growth identified in our study: 

No. F:M xB.Wt. xG.A. %AGA %SGA %LGA 

GASTROSCHISIS 45 1:1.3 2391 37.6 58 40 2 
OMPHALOCELE 

INTACT SAC 34 1:1.4 2793 38.3 74 15 11 
RUPTURED SAC 10 1:0.3 2064 36.4 70 30 0 
The postnatal growth achieved, when adequate caloric intake 

was provided, was similar in both groups of infants. A catch-up 
growth was noted in infants with in-utero orowth retardation. 

In summary, the incidence of in-utero growth retardation for 
infants with gastroschisis and omphalocele with ruptured sac is 
significantly high. We postulate that a possible mechanism 
ved in this in-utero growth retardation is the loss of nutrients 
and calories into the amniotic fluid. The normal postnatal 
growth experienced by these infants following the closure of the 
defect supports this hypothesis. 

The role of these abdominal defects in producing in-utero 
growth retardation needs to be recognized. 

NEONATOLOGY 

A MICRO HEPARIN ASSAY FOR SICK PRETERM INFANTS. 
1166s. Abbasi, M. Grous, C. Mielki-:>, R. Rodvein, L .. lohros<rn 

U. of P., Med. Sch., Penn. Hosp., Dept. of Peds., 
Phil a., Pa. and Inst. Med. Sci., San Francisco, Calif. 

The human preterm newborn is susceptible to both hemorrhagic & 
thrombotic events but is, on balance, in a hypercoagulagle state. 
Small sick preterm infants often require indwelling catheters with 
the attendant risk of thrombus formation about the catheter tip. 
To prevent this, heparin is often added to parenteral and flush 
solutions to a final concentration of approximately 1 unit/ml. Be· 
cause the clearance of heparin varies greatly especially in small 
sick infants, a microheparin assay is needed. We have developed 
such an assay. 50 lamda of plasma are rinsed into a buffer solu
tion containing all necessary clotting factors. Excess thrombin is 
added and the of clotting are recorded in the Sonoclot 
Coagulation Analyzer® (Sienco Inc.). Presence of heparin slows 
down the rate of fibrin formation. The concentration of heparin in 
the infant's plasma is determined from a standard curve calibrated 
with known heparin standards. A circulating heparin level of 0.04 
to 0.1 units/ml is functionally equivalent to a PTT ofl\/40 to 60 
seconds. This is a range which should minimize the likelihood of 
clotting and yet avoid increasing the risk of bleeding. Heparin 
levels in 20 sick preterm infants with indwelling catheters were 
assayed. Only 3 were found to be in ideal range; 7 were too high; 
10 were too low. This study demonstrates that many infants are at 
a greater than necessary risk of both thrombosis and hemorrhage. 
In addition, misinterpretation of the cause of bleeding (DIC 
rather than excessive heparin) could lead to inappropriate Rx 
(plasma} resulting in increased risk of intraventricular liemorrha2e. 

RETROSPECTIVE COMPARISON OF THE CONTRIBUTION OF TllF. 1167 PnA IN SF.VERE RDS IN VERY I.OW BIRTH WEIGllT (VL!IW) 
(1200g) VS. NEONATES WEIGHING 120lg-2000g. David II. 

Adamkin, Larry N. Cook, and Judy A. Mansfield, (Sponsored by Billy 
F. Andrews), University of Louisville, of Medicine, 

Hospita 1, Department of Pediatrics, Louisville, 
Kentucky. 

68 VLBH neonates and 109 neonates (120l-2000g) with severe RDS 
Q'.,kxR, Fi0

2
> .5, IMV) were evaluated for the presence of a PDA 

(clinical exam, echocardiography LA/Ao> 1.2, pulse Doppler, flush 
aortography). 

The incidence of documentable PDA with severe RDS was 81% in 
the VLBW and 68% in the larger group; not statistically different. 
All of the VLBW neonates with RDS-PDA received indomethacin 
enterally and/or surgical ligation, and all but eleven in the 
1201-2000g group with RDS-PDA were so treated. The table below 
compares the two groups: 

N Mean B.W. *Days Asst Pneumo- **BPD *Neonatal 
("p 0.01 **p O.OOS) -- -- Vent thorax Survival 
VLBW RDS-PDA-TX SS 922.Sg """""4D.°4 81% SO% 
12Dl-2000g RDS-PDA-TX63 1SS9g 10 29.7% 23.3% 89.2% 
VLBW RDS 13 9S3.9g *SI S9% **82% 73.3% 
120l-2000g RDS 3S 1636g 8 28.6% 3.2% 88.6% 

The data indicate that: I) the incidence of PDA with severe 
RDS is high but not statistically different in the VLBW vs 
l20lg-2000g neonates; 2) the PDA does not influence the prolonged 
assisted ventilation requirement or BPD incidence in the VLBW; 
whereas, the presence of a PDA in the 120lg-2000g neonate 
significantly increases the incidence of BPD. 

CONTRIBUTION OF THE PATENT DUCTUS ARTERIOSUS (PDA) IN 
SEVERF. RESPIRATORY DISTRESS SYNDROME (RDS). David H. 
Adamkin, Jenna W. Fleischaker, Valorie Taylor, Peter 

Murphy, Larry N. Cook, (Sponsored by Billy F. Andrews), University 
of Louisville, School of Medicine, University Hospital, Department 
of Pediatrics, Louisville, Kentucky. 

A retrospective study of 109 premature neonates weighing 
120lg-2000g with severe RDS (+CXR, Fi02 >.S, IMV) evaluated the 
presence of a PDA (clinical exam, LA/AO >1.2, 
pulse Doppler, flush aortography) for its effect on course and 
outcome of severe RDS. 

The incidence of PDA was 67.9%. All but eleven or 85% of 
neonates with RDS-PDA received enteral indomethacin and/or surgical 
ligation for the PDA at the discretion of the attending physician. 

!'! Mean BW Days Asst Vent Pneumothorax *BPD Survival 
Group I 

RDS-PDA-TX 
Group II RDS 

*p < 0.01 

63 l SS9g 
3S 1636g 

10.6 
8.0 

33.3% 
29.4% 

26.2% 
3% 

89% 
91.2% 

The data indicate that a documentable PDA occurs in the majority 
of neonates with severe RDS between 30-34 weeks gestation. 
Although on assisted ventilation was not statistically 
different, radiographic evidence of BPD was significantly increased 
in those with RDS-PDA-TX. However, neonatal survival was not 
different. Without a larger group of neonates with RDS-PDA not 
receiving PDA ligation, we can only speculate that early ligation 
of the PDA with severe RDS improves survival and equals those 
without PDA in this weight group. 

1169 
TRANSPLACENTAL TRANSFER OF BILIRUBIN IN MATERNA!. 
HEPATITIS. David H. Adamkin, Jay D. Schmid, and 
Carolyn J. Forgey, (Sponsored by Billy F. Andrews), 

University of Louisville, School of Medicine, University Hospital, 
Department of Pediatrics, Louisville, Kentucky. 

Transplacental passage of indirect bilirubin has been shown in 
animal studies and suggested in one human case (Lipsitz in 1973). 
Our report describes a 1400 gram black male, born at 32 weeks 
gestation to a 22 yo G2Pl with hemoglobin S-C and non-A, non-B 
chronic active hepatitis. The infant presented with respiratory 
distress minutes after C section and had marked icterus and 
hepatomegaly. The maternal and infant hilirubin values are shown 
below, along with liver functions. 

TOTAL DIRECT INDIRECT SGOT SGPT 
infant so.a 36.8 13.2 216 8 
mother SS.3 42.0 13.2 
The infant was ventilated, cultured, and begun on antibiotics. Two 
double exchanges were performed for rising indirect 
bilirubin. The infant died at 24 hours of life from respiratory 
complications and arrhythmias. Autopsy findings included mild 
adrenal and gastric hemorrhages. The liver demonstrated 
mu 1 t inuc leated giant cells, i.ntercel lular, intercanalicular and 
interductal cho1estasis. The brain showed no kernictcrus. 

The data suggest a second case of human placental passage or 
indirect bilirubin without kernicterus. Direct hilirubin has not 
been shown to cross the placenta in previous studies, and these 
findings may be due to the neonatal hepatitis, however, the high 
direct fraction and the similarity with the maternal value sugr.est 
the possibility of transplacental transfer of direct hilirubin. 
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1170 
ARTERIAL PRESSURE IN THE FIRST 48 HOURS OF LIFE IN 
HEALTHY INFANTS WEIGHING UNDER 1500 GRAMS. 
M. Abby AdCllls and Joseph F.Pasternak. 

(Spon. by A.G.S. Philip). Northwestern University School of 
Medicine, Evanston Hospital, Dept. Pediatrics, Evanston, 11 l. 

Arterial pressure (AP) is a major determinant of cerebral blood 
flow (CBF) in newborn infants and thus may be critically involved 
in the pathogenesis of neonatal brain injury. We monitored AP 
continuously from birth to 5 days of age in 14 infants weiqhinq 
less than 1500 grams who were free of or. neuroloqic 
disease. Mean AP (MAP) was recorded via an umbilical artery 
catheter with a pressure transducer and module interfaced with a 
microcomputer. Continuous recording was initiated during . the 
first hour of life in 4 infants, the second in 6, and by the fifth 
in 4; 3600 MAP determinations were stored sequentially each hour 
and subjected to statistical analysis. MAP was found to correlate 
significantly with gestational age during each of the first 14 
hours of postnatal fife (p<.05). MAP incredsed as a function of 
postnatal age in the majority of infants. This increase was 
greatest ( .31-.42 mmHg/Hour for the first 40 hours) for the least 
mature infants (27-29 weeks gestation). The increase for the most 
mature infants (31-32 weeks gestation) was low (0-.1 mmHg/hour) 
and in 3 infants a small negative slope (decrease) was seen. 
After 24 hours of age, MAP was similar in the least and most 
mature infants. Variability of MAP and periods of relative 
hypotension (2 S.D. below mean) and hypertension (2 S.O. above 
mean) were independent of qestat i ona l aqe. 

The steep rise in MAP during the 1st 40 hours of life in the 
least mature infants may be due to the perfusion requirements of 
extrauterine life. These pressures may be at or near the 
threshold for rupture of i!TITiature vascular beds such as are found 
in the subepend)lllal germinal matrix and thus predispose to 
intraventr1cular hemorrhage. 

1171 
A COMPUTER-ASSISTED PHYSIOLOGIC FOR NEWBORNS: 
DESCRIPTION OF THE SYSTEM. 
M. Abby Adams, Joseph F. Pasternak, Barry A. Kupfer. 

(Spon. by A.G.S. Phi I ipJ. Northwestern University School of 
Medicine, Evanston Hospita , Dept. Pediatrics, Evanston, 11 l. 

Transcutaneous 02 (tc02) and C02 (tcC02), intracranial 
pressure (ICP) and arterial pressure (AP) are profoundly affected 
by clinical events in newborn infants (e.g, apnea, pneumothorax); 
they play a significant role in the pathogenesis of certain 
pathological entities (e.g., intraventricular hemorrha9e, 
perinatal hypoxic-ischemic brain injury) and in the determination 
of ultimate clinical outcome. Study of the relationship between 
these parameters, clinical events, and outcome has been hampered 
by the inefficiency of polygraphic techniques of data storage. We 
have developed a system of data storage which makes possible 
continuous, simultaneous recording of multiple physiologic 
parameters. f>'onitors which measure ICP, tc02, tcC02, and AP 
are interfaced with a microcomputer with appropriate voltage and 
analog-to-digital conversions. Data for each parameter is 
evaluated and stored sequentially once each second on soft discs. 
Pertinent clinical information can also be coded sequentially 
within the parameter storage files, thus enabling rapid evaluation 
of the effect of clinical events on each parameter. Large volumes 
of data (eg, 48 hours of continuous BP) can be analyzed within 
seconds yet moment to moment parameter fluctuations are preserved 
for recall. Examples of analysis of actual data will be presented 
which illustrate the flexibility and utility of the system. These 
will include: recall and display of segments of the original 
physiologic data in second-by-second detail; calculations of 
statistical parameters (e.g., mean, S.D.) for sequential se9ments 
of physiologic data; the relationship of clinical events (e.g., 
sleep state) on physiologic parameters; and the interrelationships 
of each parameter with the others. 

ASSESSMENT OF DUCTAL PATENCY BY FEMORAL FLOW VELOCITY 1172 DETERMINATION. Dale C. Al.:_verson, Marlowe W. 
Eldridge, Rochelle L. Burstein, Terrence Dillon, 

Steven M. Tomczyk, Sher B. Werner,-Pam A. Angelus, 
William Berman, Jr. University of New Mexico School of Medicine, 
UNM Affiliated Hospitals, Dept. of Pediatrics, Albuquerque, N.M. 

We used a 20 MHz, range gated, pulsed Doppler device to 
measure non-invasively femoral blood flow velocity patterns and 
calculate femoral now (Qf) in 28 preterm infants with patent 
ductus arteriosus ( PDA). Corrected vessel diameter was deter
mined by Doppler scanning; mean spatial wave forms were recorded 
by illumination of the entire flow stream. Peak flow velocity 
(p), mean flow velocity(v), the peak :mean velocity ratio (p/v) 
and flow (Qf) were determined serially in each patient. Prior to 
PDA closure, p/v averaged 8. 4 and Qf 36 ml/min. After closure, 
mean p/v fell to 4. 2 and mean Qf rose to 74 ml/min. The femoral 
flow velocity pattern correlated with the estimated size of 
ductal shunting; large negative flow velocity vectors (high p/v 
ratios) were associated with large PDA shunts. Seven patients 
enrolled in an early PDA closure protocol (<48 hrs of life) were 
studied by a variety of methods to characterize hemodynamic 
status. Femoral flow velocity waveforms indicated ductal patency 
in 6 of 7 patients; the velocity pattern correlated with ductal 
patency and size, determined by contrast aortography. Contrast 
echocardiography suggested ductal shunts in 5 of 7 patients; 
LA/ AO ratios were high in only 3 of 7 patient<, the same number 
in which the ductus was apparent clinically. The non-invasive 
femoral Doppler approach detects patency of the ductus in 
life and is as accurate as more invasive techniques. 

USEFULNESS OF CARDIAC OUTPUT DETERMINATION IN THE 1173 MANAGEMENT OF CRITICALLY ILL INFANTS. Dale C. 
Alverson, Marlowe W. 

Marilyn Tomczyk, Sher B. Werner, William Berman, Jr. University 
of New Mexico School of- Medicine, UNM Affiliated Hospitals, 
Department of Pediatrics, Albuquerque, New Mexico. 

We measured cardiac output non-invasively with a pulsed 
Doppler device to help direct management and monitor the effects 
of clinical interventions on cardiac performance. Ascending 
aortic blood flow velocity (V) was measured with a 10 MHz 
transducer. Aortic diameter (d) was determined echocardio-
graphically. Cross s'.'ftional area (A), calculated according to 
the equation A= TT d /4, was used in conj unction with mean 
velocity (V) to quantita_!e ascending aortic flow (QA), according 
to the equation: Q=AxV. Seven infants with pgtent ductus 
arteriosus ( PDA) showed dramatic increases in QA as ductal 
shunting increased. At a mean age of 6 days, QA iveraged 408 
ml/kg/min when PDA symptoms emerged. Reduct.ion f'n mean QAo to 
226 ml/kg/min was instantaneous after ductal closure. Tn 6 
infants with persistent pulmonary hypertension, QA was used in 
conjunction with arterial and venous pressures 0 to calculate 
systemic vascular resistance (SVR). The values of Q and SVR 
were used to monitor and adjust medical therapy with '\?01azoline 
and inotropic agents. QA was also used to titrate inotropic 
medication in infants w1'th reduced myocardial performance. 
Lastly, serial QA measurements detected adverse hemodynamic 
consequences of pneimothorax in 3 of 7 patients studied. Cardiac 
output measurements quantifiy hemodynamic performance in a 
variety of settings and are useful for & monitoring. 

PULSED DCPPLER DETERMINATION OF CARDIAC OUTPUT IN 1174 NEONATES AND CHILDREN. Dale C. Alverson, Marlowe W. 
Eldridge, Steven M. Yabek, Terrence Dillon, 

Rupas, L. Kathleen Bouma, and-William Berman, Jr. University of 
New Mexico School of Medicine, UNM Affiliated Hospitals, 
Department of Pediatrics, Albuquerque, New Mexico. 

Non-invasive measurement of aortic blood flow mean velocity 
(V) was made in 33 children, ages 3 days to 17 years, by pulsed 
!Joppler technique at the time of cardiac catheterization. 
Measurements were made from a suprasternal approach with 
nonfocused, variable width (0.6 to 8.0 mm), range gated devices 
of 3 or 10 MHz frequency. The sample volume, 4 mm in width, was 
varied in range to maximize the recorded signal. Two dimensional 
echocardiography was used to verify sample volume position in 
selected patients. An incidence angle of o0 

was assumed; the 
aortic diameter ( d) was determined by M-mode echocardiography. 
Aortic flow (DA

0
) computed from Doppler was 

according to tne equation: DA (ml/min)=V (cm/sec) x "d /4 (cm ) 
x 60 (sec/min). Values we'f.e compared with Fick determined 
systemic outputs (QA ) , calculated using measured oxygen 
consumption, oxygen caii'aci ty and oxygen saturations. Subjects 
with aortic valve abnormalities or left ventricular ?utflow tract 
obstruction were excluded from study. Agreement between the two 
methods was excellent (linear regression r:0.98, slope:l.14, 
S .;r=218 ml/min, range to 5500 ml/min). The Doppler method 

quick, non-invasive and accurate, especially in smaller 
patients. 

SERUM GAMMA GLUTAMYL TRANSPEPTIDASE (GGT) ACTIVITY IN 
PREMATURE INFANTS RECEIVING PROLONGED HYPERALIMENTA-
TION. Craiq W. Anderson, Nita Seibel, and Leandro 

Cordero (Spon. by Grant Morrow, I ti) OSU Colleqe of 
Hospitals, Dept. of Pediatrics, Columbus, Ohio. 
Liver dysfunction associated with prolonqed hyperalimentation is 
seen frequently during the neonatal period. It has been postula
ted that increased GGT activity is a specific reflection of hepa
tic canalicular dysfunction. Two groups of premature infants 
were followed for up to four months with weekly GGTs determined 
by the assay of Szasz. Infants receiving anti-convulsants were 
excluded from this study. One group of eight premature infants 
(BW x 1310 + 271 gms, x GA 32 weeks) received glucose infusions 
and breast and/or formula. From this qroup, the mean GGT 
level of 148 + 100 IU/L (range 41-354 IU/L).was found to be more 
elevated than-previously reported for premature infants. No 
significant correlation was found between GGT levels and age as 
determined by Pearson correlations and the Fisher 7 transfor
mation method. Nine other infants (BW 1083 + 340 qms, GA 30 
weeks) received hyperalimentation (glucose and amino acids) for 
variable periods with a range of 5-144 days and a x of 57 days. 
By the methods reported above, a significant correlation was 
found between duration of hyperalimentation and GGT levels 
(r=+.59). From these pre! iminary data, it appears that GGT 
levels may have clinical significance, that the ranae of normal 
levels for premature infants should be reevaluated, and that 
there is a positive correlation between GGT activity and duration 
of intravenous hyperalimentation. 
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KALl.IKREI N-LI KE PROTEASE IN PREMATURE INFANTS: 1176 INFLUENCE OF POSTNATAL AGE AND CLINICAL STATUS. 
Maureen Andrewic and Margaret Karpatkin. New York 

University Medical SchoOJ..--:- Department of Pediatrics, New York, NY. 
We have demonstrated a kallikrein-like protease in unactivated 

plasma premature infants that may be bound to a 2-macroglobulin 
(a2-M) and is thus able to cleave small peptide substrates. This 
study reports tl1e influence of postnatal age and clinical status 
on this protease activity. 55 premature infants (28-36 weeks 
gestation) were clussified as healthy (!V fluid, antib:otics only) 
or sick (all other support) on days 1, 7 and 28 of life. Using 
the chromogcnic substrate fl-ll-l'he-Pip-Arg-pNA healthy infants 
demonstrated increasing protease activity during ti1e first montl1 
of life (P<0.001), (mean ! nmoles p-nitroanaline released/ml/ 
min: 80 ! 18.4, 154 ! lll.8, i''.Ll.!l.• 210 ! 20.0). 
Infants that were sick on days l and 7 did not demonstrate a 
postnatal rise in activity 33 ! 6.4, 47 • 8.3, 
p=0.3), however, infants that had been sick on day l but by day 
7 were healthy had increasing protease activity 24 ± 7.2 

117 o l7.0, P<0.001). In addition, sick infants had 
significantly lower levels than healthy infants on all days 
studied (P<0.001). We conclude that there is increasing kalli
krein-likc activity in unactivated plasma of healtl1y premature 
infants during the first month of life. Sickness significantly 
lowers the activity and prevents the postnatal rise. We 
speculate that in sick inf ants either the protease is not 
generated to the same degree or is largely bound to plasma 
protease inhibitors other than a 2-M. These other inhibitors bind 
directly to the active site. 

PI.ASMA PROTEASE JNIIIBJTORS IN PREMATURE INFANTS: 1177 INFLUENCE OF CESTATIOl'IAI. AGE AND POST-NATA!. AGE. 
Maureen Andrew, Patrit.:L.l 11. Massicotte-Nolan and 

t·'.:lrgaret Karpatkin. McMaster University Health Sciences Centre, 
Department of Pediatrics, Hami I ton, Ontario, and New York 
University Medical School, Dcparunent of Pediatrics, New York. 

1bis study investigated the influence of gestational age (GA) 
and postnatal age mi the following plasma protease inhibitors: 
a

7
-macroglobulin (a

2
-M), c

1
-Esterase (C

1
E-!NH), anti-thrombin Ill 

(i'\T-11!) and a
1
-antltrypsin (a

1
-AT). Premature infants (28-36 

weeks gestation) were studied on days I (N=31), 7 (N=31) and 28 
(N=l l) of life. Inhibitors were measured by radial-immunodif
fusion and expressed as a percent of normal pnoled plasma (mean 
SEM). infants witl1 disseminated intravascular coagulation (DIC) 
(fibrinogen <120 mg/dl, or factor VIII: coag <50%, or fibrin 
related antigen >6.7 µg/ml) were not included. Between 28 and 36 
weeks there was no significant correlation with GA for any of 
the four inhibitors. fn contrast, regardless of GA, during the 
first of life all four inhibitors increased significantly 
(a 2-M:, 83 ! .. vs bl !.2.7_vs.105: 
4.li, 1<0.001, AI-Ill. )L 4.3 vs 90 - 5.7, P<0.001, a

1 
AT. 89 -

6 vs 118 + 5.5, P<0.001). At day 28, only a 2-M continued to 
increase (143 .• 14.3, P•0.01). Thus, at birth c1E-INH and AT-III 
are low, while by day 7 all four plasma protease inhibitors are 
in the normal adult range (70-130%). Since premature infants 
have very low levels for most coagulation factors we speculate 
that there is an imbalance between the coagulation cascade and 
its inhibition. This may contribute to the increased risk for 
abnormal bleeding in premature infants. 

MORTALITY RISK GRAPHS FOR NEONATES WITH RESPIRATORY 
117801sTRESS(RO) Alice F. Andre11s, Robert H. Bartlett, 

Dietrich w. Roloff, (Spon. by Robert P. Kelch), Univ. 
of Michigan Hospitals, Dcpts. of Pediatrics and Surgery, Ann Ar
bor, Michigan 

Mortality risk graphs for babies with RD can be constructed 
for any given population by using PROBIT analysis of Neonatal 
Pulmonary Insufficiency Index (NP!!) scores. The NP!! plots Fi02 
and pH against time for the first 24 hours of life. 

132 neonates with severe RD had NP! Is calculated and the scores 
evaluated by PROBIT. Four subgroups were statistically defined, 
based on being inborn or outborn and on birth weight. The example 

shows the course of a single infant plotted (x) on the ap
graph (inborn, 1250 gms birth weight). 

INBORN 
NP! I 

/" 90% 
> 

60 ..... 

BW < 1250 gms ./ :; 
<( "" 40 •V ..... V1 ·"'y 70% "' (n 36) /,.,..-- 0 "' ,.,,,/'"' :;: 

20 50% .. __..... .,, 
;'!__: --- .-

0 0 6 24 Hrs of Age 

1:nowing an infant's mortality risk early aids in counseling 
parents. He propose to also use it in the selection of patients 
for currently unconventional support methods, 
membrane oxygenation, which was used for this infant. 

INCREASED PLASMA VITAMIN C LEVELS IN PREMATURE 1179 NEWBORNS WITH INTAAVENTRICULAR HEMORRHAGE (I. V .H) 
Ilan D. Arad and Fabian G. Eyal (Spons. by Gertrude 

Kohn). The Hebrew University Medical School, Hadassah University 
Hospital, Mt. Scopus, Pediatric Department, Jerusalem, Israel. 

Vitamin C is accumulated in the brain by active transport mech
anisms which establish a high brain-plasma gradient of the vitamin 
A damaqinq insult to the CNS may result in an efflux of ascorbate 
into the circulation with a consequent rise of plasma levels. We 
have determined vitamin C plasma levels by the 2,4-dinitrophenyl
hydrazine method in premature newborns on days 1, 3 and 5 of life 
while no supplemental vitamin was given. The infants underwent 
ultrasonographic examinations to detect PVH/IVH and were qrouped 
accordinq to the following findings: Group I - normal; Group II -

periventricular hemorrhage + minimal IVH; Group III - IVH + vent
ricular dilatation + intracerebral hemorrhage. Plasma levels of 
ascorbate (mean+SEMJ expressed in mg% are presented below: 

Group n Bi;th Wt (Kg) Day 1 Day c Day 5 
I lS 1.46+0.08 1.68+0.08 1.14+0.06 
II 17 1.13+0.07 1.94+0.14 1.76+0.17 1.34+0.14 
III 17 l.l0+0.07 2.36+0.15 2.45+0.20 2.09+0.26 

Plasma vitamin C levels were significantly higher in group III 
than in group I (p(0.005) and II (p(0.025) at all times and the 
levels in group II significantly higher than those of group I <P< 
0.005) on days 3 and 5. Regression analysis of plasma ascorbate 
and both birth Wt and gest. age showed no association to account 
for our results. The higher plasma ascorbate levels in newborns 
with IVH suggest an efflux of the vitamin into the circulation. 
Vitamin C determination may be useful for prediction of IVH. 
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MOST "APNEA OF PREMATURITY" PROBABLY RESULTS FKOM 11 lNTRAVENTRICULAR HEMORRHAGE. Henrietta S. Bada, 
Sheldon B. Korones and Charles W. Fitch (Spon by 

George A. Burghcn), University of Tennessee, Departt.1ent of 
Pediatrics, Memphis. 

To determine the relationship between recurrent apnea of prem
turity and intraventricular hemorrhage (IVH), prospective evalu
ation of 70 infants with birth weight of 1500 gm or less was car
ried out. Daily evaluation of each infant for a duration of one 
week included ultrasound head scan and clinical assessment for 
signs of IVH and recurrent apnea. Of these 70 infants, the 60 
who lived longer than 48 hours, were studied for this report. 
Twenty-three (38%) developed apnea and 45 (757.) were diagnosed as 
having IVH. Mean age of onset of IVH, was 1.5 ± 0.5 days, and for 
apnea was 2.7 ! 1.6 days. In infants having both apnea and IVH, 
first apneic spell occurred on day of or after IVH in all but one 
patient. Data comparing infants with and without apnea are pre
sented in the table. 

Apnea (n=23) No Apnea (n=37) 
flirth Weight (gm) 1137 ! 223 1198 276 
Gestational Age (weeks) 31 ± 2 31 2 
IVH: Incidence 21 (91%) 24 (65%) 

Grade I-II 16/21 (76%) 9/24 (38%) 
Grade Ill-IV 5/21 (24%) 15/24 (63%) 
Other signs present 5/21 (24%) 15/24 (63%) 

Compared to babies with no apnea, those with apnea had higher in
cidence of IVH (p<.05) but the hemorrhages were frequently less 
severe and clinically silent. We conclude that most 11apnea of 
prematurity" probably results from IVH. 
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INFLUENCE OF THE MODE OF DELIVERY ON THE OCCURRENCE OF 
INTRAVENTRICULAR HEMORRHAGE. Henrietta S. Bada, 
Sheldon B. Korones, Hubert L. Magill, and Garland D. 

Anderson (Spon. by John F. Griffith), University of Tennessee, 
Departments of Pediatrics, Radiology and OB-GYN, Memphis. 

Seventy consecutive preterm infants with birth weight (BW) of 
1500 gm or less were screened daily for intraventricular hemor
rhage (IVH) during the first week of life using real time ultra
sound scans. Mean BW and gestational age (GA) were 1133 ± 282 gm 
and 31 ± 2.2 weeks respectively. Mean Apgar Scores at land 5 min 
were 4 ! 3 and 6 ± 3 respectively. Fifty-five (79%) infants de
veloped IVH, and in 48 (87%), IVH was diagnosed within 24hours of 
age. Forty-two (60%) infants were delivered vaginally and 28(40%) 
by C-section. The following table compares vaginally delivered 
and C-sectioned infants according to the mean BW, GA, Apgar Sccrcs, 
the incidence of IVH, and mortality rate. 

BW (gm) 
GA (weeks) 
1 min. Apgar Scores 
5 min. Apgar Scores 
IVH: number (%) 
Deaths: number (%) 

Vaginal (n=42) 
1137 283 

31 2 
4 ± 2 
6 2 

32 (76%) 
12 (29%) 

C-section (n=28) 
1126 273 

31 2 
4 ± 3 
6 ± 3 

23 (82%) 
IO (36%) 

Chi square analysis showed no statistical significant differ
ence between the incidence of IVH and mortality rate in the 
vaginally delivered and C-sectioned infants. These data show 
that there appears to be no association between the incidence of 
IVH and mode of delivery. 
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CORTICOJD CONCENTRATION IN CORD SERUM AFTER PRENATAL 
TREATMENT WITH BETAMETHASONE OR HYDROCORTISONE. 
Philip L. Ballard and Graham C. Liggins. Dept. of Peds. 

and Cardiovas. Res. Instit., Univ. Calif., San Francisco, and 
Postgrad. School Obstet. Gynecol., Univ. Auckland, Auckland, N.Z. 

Prenatal corticosteroid therapy is efficacious in preventing 
RDS, but optimal treatment conditions are not yet defined. We 
determined corticoid concentrations in cord serum of 75 premature 
(25-36 wk) infants whose mothers received 100 mg hydrocortisone 
(HC) q 8° prior to delivery, and compared results with previous 
data for Betamethasone (Beta) therapy (12 mg q 24° or 6 mg q 12°). 
Corticoids were assayed by competitive protein binding after pe
troleum ether washing, free corticoids were assessed by charcoal 
absorption, and dissociation of tritiated steroid from nuclei was 
studied after washing fetal rabbit lung in culture. Total 
corticoids were maximal 1-2 hr after HC (mean 32.1 µg/dl vs. 8.4 
for 84 untreated infants) and levels declined with a -2 hr vs. 

12 hr for clearance of Beta. Endogenous corticoids were 
suppressed 8-20 hr after the last dose of HC (5.1 :!: 0.4 µg/dl, 
mean± SE), but less so than with Beta (3.3 ± 0.3 and 3.6 ± 0.5 for 
12 and 6 mg regimens, respectively). Maximal serum levels of free 
glucocorticoid activity were 11.6 µg/dl with HC therapy, 
8.3 µg/dl with 12 mg Beta, and 5.1 µg/dl with 6 mg Beta compared 
with 1.6 µg/dl in untreated infants. Dissociation values were 
1.4 and 7.4 hr for HC and dexamethasone, respectively. We con
clude that the 100 mg HC regimen results in higher unbound serum 
corticoid concentrations, greater fluctuations and faster clear
ance of steroid from serum and lung tissue, and less suppression 
of endogenous cortisol than treatment with Beta. 

FAMILY VISITATION ON THE NEWBORN INTENSIVE CARE 1183 UNIT - PSYCHOLOGICAL IMPLICATIONS ON THE SIBLINGS. 
Jeanne Ballard, Michael Maloney, Margaret Shank, 

Barbara Barnes, Vivian Gutterman, Lauren Hollister, Children's 
Hospital Medical Center, Cincinnati 

A randomized study of 38 families was conducted to determine 
the psychological effects of visiting a sick newborn on an 
intensive care unit. Twenty-three families with 31 children 
were randomized to enter the newborn intensive care unit under 
controlled conditions. Touching the infant was permitted. 
Fifteen families with 26 children (ages 2 to 16) were assigned 
to a control group. Fifteen boys and 16 girls were in the study 
group and 13 boys and 13 girls were in the control group. The 
mean age was 8.7 yrs for boys and 6.7 for girls, and was simi
lar for both groups. Assessment tools included: the Missouri 
Behavior Checklist (MBC) administered just before and two weeks 
following the visit; a Modified Vernon Questionnaire (MVQ), a 
Family Changes Questionnaire (FCQ) and a Child Psychiatry eval
uation given two weeks after the visit. The number of behavior
al problems (MBC) did not change for either group. Apparent im
provement occurred for both child {MVQ) and family {FCQ) fun
ctioning in study and control groups. Parents perceived im
provement in 74% of the study and 40% of control families 
(p<.05). By psychiatric evaluation none of the study children 
were upset by the visit; 72% enjoyed and 28% enjoyed and dem
onstrated benefit. In surrrnary, family visitation had no detri
mental effect by behavioral assessment; child and family func
tioning improved under the conditions of the study; the actual 
visit enhanced parental well being and was reported as a posi
tive experience by all of the siblinps. 

THYROID HORMONE CONCENTRATIONS IN CORD SERUM AFTER 1184 PRENATAL CORTICOSTEROID THERAPY. Philip L. Ballard, 
Kenneth A. Woeber, and Alan H. Klein. Dept. of Peds. 

and Cardiovas. Res. Inst., Univ. California, San Francisco, Dept. 
Med., Mt. Zion Hosp., San Francisco, and Dept. Peds. Harbor-UCLA 
Medical Center, Torrance, CA. 

Both glucocorticoids and thyroid hormones enhance lung matura
tion in fetal animals. Corticosteroid treatment increases serum 
T3 concentrations in fetal sheep, raising the possibility that 
glucocorticoids could affect lung development in part through 
thyroid hormones. We have determined by radioimmunoassay the 
concentration of T3, T4 and rT3 in cord serum of premature 
G 35 wk) infants exposed prenatally for 8-72 hr to either beta
methasone (12 mg q 24 hr or 6 mg q 12 hr) or hydrocortisone 
(100 mg q 8 hr). Results as mean± SE are shown: 

TJ (ng/dl) T4 (1,g/dl) rT3 (ng/dl) 
Untreated 39.1±4.2 6.1±0.7 236±35 

(5) NS (7) NS (10) NS 
Treated 41.8 :!: 3.4 6.4 ± 0.4 266 ± 28 

(12) (27) (10) 
T) was below the sensitivity of the assay (15.2 ng/dl) in 11 of 
23 (48%) infants delivering< 48 hr after corticosteroid treatment 
vs. 3 of 10 (30%) infants delivering 80-193 hr after treatment 
and 2 of 7 (29%) untreated infants. 

We conclude that prenatal corticosteroid therapy does not 
affect concentrations of T4 and rT3 in cord serum of premature 
infants, and may transiently suppress T). These findings suggest 
that glucocorticoids do not act indirectly through thyroid 
hormones to influence lung maturation. 
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EFFECT OF EXCHANGE TRANSFUSION (ET) ON RESERVE t:ILI
RUBIN BINDING CAPACITY (RBBC). Raul C. Banaqcle, 
(Span. by R.P. Kelch), Iowa Methodist Medical -Center, 

Department of Pediatrics, Des Moines, Iowa. 

The effect of double volume ET on the serum albumin (SA), 
total bilirubin (TB) and RBBC was studied in 7 premature infants. 
There was no Rh or ABO blood group incompatibility. None of the 
infants exhibited clinical or laboratory signs of hemolysis. Two 
of the infants required a second ET. One to two day old whole 
blood with citrate-phosphate-dextrose as anticoagulant was used. 
The gestational age (mean• SE) was 29" 1.5 weeks and the birth
weight was 1347 365 grams. RBBC was measured by Sephadex G-25 
adsorption. The Table shows the values for SA, TB, RBBC before 
ET, irrunediately after ET, and 12 hours after ET. 

ALBUMIN TOTAL BILIRUBIN RBBC 12 RR FOLLOW-UP STUDIES 
(gm/dl) 
Pre* Past** 
(n=9) (n=9) 
3.0 3.2 

NS 
value 

(mg/dl) 
Pre Past 

(n=9) (n=9) 
12.9 7.6 

0. 005 

(rng/dl) 
Pre Post 

(n=9) (n=9) 
10.6 16.9 

0.005 

* = pre-exchange ** - post-exchange 

TOTAL 
ALBUMIN BILIRUBIN 

(n=4) (n=4) 
3. 2 10. 1 

NS 

RBBC 
(n=4) 
10.6 

The effect of ET on RBBC appears to be a transient phenomenon. 
Until more data are available, the criteria for a repeat ET 
should be the same as for the initial one, as previously recom
mended (Pediatrics, 59:881, 1977). 

1186 
SERUM THYROXINE (T4) CONCENTRATION IN FORMULA FED (FF) 
AND BREAST FED (BF) PREMATURE INFANTS (Pl) FOLLOWING 
RECOVERY FROM ACUTE NEONATAL PROBLEMS (ANP). Raul C. 

Banagale, (Span. by R.P. Kelch), Iowa Methodist Medical Center, 
Department of Pediatrics, Des Moines, Iowa. 

This study was to determine the pattern of T4 values of PI 
(n=l43) who had recovered from ANP and determine if the T 4 of FF 
(n=l04) differs from the BF (n=39) infants. ANP were: RDS (n=57) 
asphyxia (30), sepsis (36) and hyperbilirubinemia (20). The ges
tational age (GA) at birth ranged from 24-37 weeks with a mean :!: 

SD of 33.3 t 3.1 weeks. At the time (11-45 days postnatal) of 
test (T4 RIA), the corrected GA was 38.8 ± 2.4 weeks. 
TABLE 1 T {µ /dl, mean± SE) Values, Corrected GA and Wei ht 

rams 29-31 wks n 32-34 wks n > 34 wks n 
1000-1500 5.16 ± 2.42 4 6.82 ± 0.93 20 8.20 1.05 13 
1501-2000 7.22 ± 1.51 (6) 9.29 ± 0.73 (26) 
2001-2500 10.46 ± 0.59 (48) 

> 2500 11.76 ± 0.8D (26) 
TABLE 2 MEAN SE 

µq/dl 
Breast fed ± 0.8 
Formula fed ± ± 0.5 
p value NS NS 

Table l shows the increase in T4 as the postnatal weight and 
age increase. TSH values of PI (16) with T4 below 6.5 µg/dl was 
4.7 ± 2.9 µU/ml. No case of hypothyroidism was identified during 
the study and none developed clinical or laboratory evidence of 
hypothyroidism within a 1 year follow-up. Table 2 shows that 
breast feeding does not significantly affect the T4 values in PI. 

USE OF PERIPHERAL INTRAVENOUS CANNULAS IN PREMATURE 1187 INFANTS - A CONTROLLED STUDY. _Daniel 
Jeffrey Maisels, Peter Appelbaum. Penn State Univ 

Coll of Med, II. S. Hershey Med Ctr, Depts of Pediatrics and 
Pathology, Hershey, PA. 

A randomized, controlled study was done to determine whether 
a 25-gauge steel needle or a 24-gauge tef lon catheter was 
preferable for the administration of peripheral int 1_·avcnous 
fluids and medication:-; to premature infants. Thirty-four infants 
received a total of 58 cannulas: 28 steel needles and 30 
catheters. The needles remained in place for 15.4•13.2 11rs 
(mean±SD) and the teflon catheters for 49.5!3'l.9 hrs (mean•SD). 
All of the steel needles had to be removed because of infiltra
tion whereas only 17/30 (57Z) of the catheters infiltrated. A 
local inflammatory reaction occurred with 11 /30 (37:;) of the 
teflon catheters but was not related to infection. Following 
removal, Staphylococcus cpidermidis was grown from the culture 
of 1/19 steel needles and 1/25 catheters. In both instances 
blood cultures were negative and this was felt to be a 
contaminant. Teflon catheters remain functional three times 
longer than steel needles with no apparent increase in complica
tions. The use of these catheters, therefore, appears to be the 
preferred method for administering intravenous fluids to 
premature infants. 
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SERIAL RED Bl.COD CELL ( RBC) ANI'IOXIDANI' ENZYME LEVELS 1188 IN PREW\'IURE AND EXOlANGE TRANSFUSED INFANI'S. 
Bauer, Lee Frank, Aquannette White, Rosalyn Feller, 

t:!· Brennan and Shahid Sultan. (Span. by E. Bancalari). 
University of Miami, School of Medicine, Departments of Pediatrics 
and Medicine, and V.A. Hospital, Miami, Florida. 

Increased lung superoxide dismutase(SOD) and glutathione 
peroxidase(GP) activity during hyperoxic exposure has been shown 
to be associated with tolerance to pulrronary oxygen(02) toxicity 
in newtorn animals of several species. Antioxidant enzyme RBC 
levels were monitored prospectively, as a reflection of lung 
changes, in 44 newtorns requiring O therapy and/or exchange 
transfusion, to detennine if in SOD or GP could be related 
to the clinical course of these infants. 
Clinical Grouping (n) Serial SOD Levels* Serial GP Levels* 
Severe RD.S (13) 7- 4- 2- NC 8- t 4- • 1- NC 

RD.S (13) 6- 0- 7- NC 8- t 1- 4- NC 
No RD.S (8) 2- t 2- ; 4- NC 4- 3- ; 1- NC 
Exchange Trans. (10) 8- t 2- • 0- NC 9- 1- • 0- NC 
(* sampling began after birth thru 7 days. Infants with at least 
three samples were included. Enzyme values are expressed as Units 
of activity per gram of henaglobin. t= increasing values with 
•=decreasing, NC=no change). These data indicate a trend for in
creasing blood enzyme values in infants with RD.S. The six infants 
with RD.S who died sl:lcMed • or NC in their serial SOD enzyme levels 
while no infants with RD.S died if their SOD levels t. Additionally 
8 to 10 infants with exchange transfusions had inrrediate post
transfusion values of SOD and G.P. that were significantly greater 
than thepre-tri.U1sfusirn:i valves. Th1s could not be explained by 
the enzyme levels contained in the donor-olooct alone. 

NECROI'IZING ENTER!XXlLITIS(NEC)- A SIX YEAR EXPERIENCE: 1189 MJRI'ALITY AND MJRBIDITY rn:::M MEDICAL AND SUKiICAL 
MllNAGEW'NI'. Charles R. Bauer, Ronald N. Goldberg and 

Michael B. Marchildon. (Span. by E. Bancalari) Univ. of Miami, Sch 
of Medicine, Depts. of Pediatrics and Surgery, Miami, Fl. 

One Hundred and Fourty cases of NEC have been diagnosed between 
1975 and 1981 in this center. Sixty-Eight infants(49%) required 
only medical managenent. The mortality in this group was 24 per
cent (16 infants). Of the surviving 52 infants, follow-up evaluat
ions ranging fran 6 months to 5 years performed in 26 infants (50%) 
indicate that 73% are growing normally and 77% have normal develop 
mental exams. In marked contrast to these medically managed in
fants are the 51 percent who required surgical intervention. Ten 
of these infants required surgery late for strictures that de
veloped after their initial medical rnanagenent. One infant died 
during surgery, 57% had abnormal developnent exams and 43% had ab
normal growth patterns. In the 62 infants undergoing inrrediate 
surgical interventions, there was a 69% mortality rate, alrrost 
triple that of the infants not requiring surgery. Of the 19 in
fants who survived, 12(63%) were seen in follow up between six 
months and five years. Sixty-Six percent of these infants have 
significantly retarded growth patterns and 66% are developnentally 
delayed for their age. This dismal outccrne of infants requiring 
surgical intervention for NEC is in marked contrast to previously 
published reports. NEC is a frequent and often catastrophic event 
in critically ill infants who usually have already survived the 
initial insults of their acute disease. Prevention is manditory, 
as current therapy does not seen to of fer an acceptable outccrne 
in many of these infants. 

PEAK INFLATION PRESSURE VS. POSITIVE END EX-1190 PIRATORY PRESSURE IN PNEUMOPERICARDIUM WITH 
RDS. Ste hen Baum art David J. Cohen Frances Borian 

Larry W. Stephenson. Spon. by W.W.Fox. Univ. of Pa. Sch. of Med., 
Depts. of Peds. &: Surg. Children's Hospital of Philadelphia, Phila. PA. 

Pneumopericardium is the most critically acute complication in pre
mature infants mechanically ventilated for RDS. Mortality is reported at 
57%. Intermittent mandatory ventilation (IM V) with positive end expir
atory pressure (PEEP) and peak inflation pressure (PIP) have been impli
cated in the pathogenesis of pneumopericardium. To investigate the sig
nllicance of PIP in pneumopericardium, 13 premature neonates 
(BW 1.25-2.90 kg, GA 29-38 wks) developing pneumopericardium while 
receiving mechanical ventilation for RDS were reviewed. Respiratory 
support OMV, PEEP, PIP, Fi02) and severity of disease (pH, PaC02, and 
Pa02/Fi02 ratio) were analyzed. Mean values for each parameter were 
calculated for 15 eight hour periods prior to the onset of pneumoperi
cardium. The time from starting infants on IMV to the occurrence of 
pneumopericardium ranged Ii hrs to 13 days (mean 6.11 days). Ten infants 
developed pneumopericardium by Ii& hrs. At the time of pneumoperi
cardium, all infants had high PIP (mean 112, range 26-60 torr). Mean PIP 
increased significantly from 30 ! I 0 S.D. torr 16 hr before pneumoperi
cardium to 112 ! & torr just prior to the onset of pneumopericardium 
(p <-.05). In contrast, mean PEEP was moderate at 3.1, range 2.1-5.7 torr 
(3-8 cm H20). Mean IMV was 60, range 15-120 cycles/min and mean Fi02 
was 90, range 60-100% at time of onset of pneumopericardium. There 
were no significant changes in PEEP, IMV, Fi02, pH, PaC02, or 
Pa02/Fi02 ratio· prior to onset of pneumopericardium. These data suggest 
an acute increase in PIP is the major parameter associated with pneumo
pericardium. There was no significant increase in PEEP. 

ATTENUATION OF WARMING AND COOLING CYCLES BY 1191 SHIELDING THERMISTOR PROBES IN INFANTS UNDER 
RADIANT WARMERS. Ste hen Baum art Jeff re Lavanier 

Jacob G. Schwartz, Susan B. Hall. (Spon. by W.W. Fox. Univ. of Pa. 
Sch. of Med., Dept. of Peds., Children's Hosital of Philadelphia, 
Philadelphia, PA. 

Infants nursed under servocontrolled radiant warmers are monitored 
continuously for skin temperature by an electronic thermistor taped to 
the abdomen. Skin temperature feeds back to the servocontrol mechan
ism which determines the radiant power density delivered to the infant. 
Characteristically, the radiant warmer cycles through warming and cool
ing phases. Shielding temperature probes with a small square of foam 
rubber covered by reflective foil is recommended to prevent artifactual 
heating of the thermistor by the radiant warmer during the warming phase. 
To determine the effect of thermistor shielding on infant heat demand, 10 
premature neonates (birthweight 1.70 ! .12 SEM kg, gestational age 32.6 ! 
.7 wks) were studied to measure mean radiant power density for one hour 
with and one hour without probe shielding. Data were also analyzed to 
determine the average duration of warming and cooling cycles under the 
warmer. There was a significant increase in cycle duration with shielding 
(1.76 ! .15 min/cycle vs. 3.06 ! .39 min/cycle, p <..02). Shielding had no 
effect on mean radiant power density received by infants (15.6 ! 1.0 
mw/cm2 vs. 15.9 ! 1.2 mw/cm2 shielded, p >.5). Shielding had no effect 
on skin temperature, heart and respiratory rates, or ambient temperature 
and humidity. These data demonstrate that shielding probes produces 
lower frequency cycling for infants under radiant warmers without chang
ing radiant power density received at the infant's skin. The effect of 
attenuated warming and cooling cycles on peripheral vascular stability 
and oxygen consumption remains to be determined. 

1192 
GLUCONEOGENESIS IN HYPOGLYCEMIC NEWBORN INFANTS GIVEN 
NASOGASTRIC ALANINE. Alice G. Beard, Abdul Darki, 
Mark Boughter, Becky J. Williams (Spon. by Donald 

E.Hill). Dept. of Ped. University of Ark for Medical Sciences. 
Little Rock, AR. 

Previous studies of intravenously and orally administered 
alanine to normoglycemic small and large for gestational age 
newborns have not resulted in increased gluconeogenesis. This 
study was done to evaluate the effect of alanine loading in the 
presence of hypoglycemia in the first hours of life, Twelve 
infants 1-3 hours of age (mean weight:3280 grams; 37 weeks 
gestational age with apgar scores of 7-10) who maintained 
initial blood glucose values of less than 38 mg/dl for 30 
minutes were given 500 mg of L-alanine/kg as a 10% solution in 
.45% sodium chloride by nasogastric tube. Venous samples were 
taken pre-gavage and at 30,60 and 180 minutes thereafter for 
serum glucose, insulin, alanine and glucagon determinations 
with the following results: 

TIME ALANINE GLUCOSE INSULIN GLUCAGON 
(min) (µmoles/L) (mg/dl) (µU/ml) (pg/ml) 

0 305+ 30 25.6+2.6 18.1+8.4 104.9+21.5 
+30 14oo+210 34.6+4.6* 22.2+8.6 136.2+22.1* 
+60 293o+300 50.6+"3.6** 26.7+7.7 175.7+"32.5* 

+180 227o+360 52.5+"3.l** 23.6+"7.2 156.7±22.0* 
(All values+ SEM) Paired T-Test-*p=<.05 **p•<.001 

Mean glucose concentrations rose 98 and 105% at 60 and 180 
minutes post loading while insulin values also rose. This 
coupled with a significant glucagon response suggests active 
gluconeogenesis in the presence of hypoglycemia. 

1193 
NOCTURNAL CARDIORESPIROGRAPllY: AN NICU DISCHARGE TOOL 
Ed J. Beaumont, Dietrich W. Roloff (Spon. by W. F. 
How;tt), Univ. of Michigan Hospitals, Department of 

Pediatrics, Ann Arbor, Michigan 
Because of the increased risk of premature inf ants for in

fantile apnea and sudden infant death syndrome, we selected 11 
of 38 infants ready for discharge for 12 hour nocturnal cardio
respirogram recordings. Birthweights were under 2000 g and 
gestational ages 34 weeks or less. They had completed a course 
of theophylline for apnea and/or had intraventricular hemorrhage, 
or neurologic abnormalities. 10 of 11 recordings were abnormal: 
excessive (>3.5%) periodic breathing (PB), apnea (>15 sec), or 
brndycardia (<80 bpm). After reinstitution of theophylline 
treatment (mean level 9.07; range 7.25-12.13 mcg/ml) the repeat 
recordings of 9 infants were normal; one required phenobarbital 
for normalization. 

N = 10 
PB (% of record) 
Apnea (events/12h) 
Bradycardia (events/12h) 

Before 
8.14% (0. 72-18.0%) 
2. 71 (0-4) 
5 (0-12) 

On Treatment 
0.44% (0-1.07%) 

0 
0 

These abnormal studies were recorded in infants ready for dis
chai·ge by our usual criteria including postmenstrual age of at 
least 37 weeks and the absence of apnea/bradycardia by conven
tional monitoring for 2 weeks. We conclude that routine heart 
rate and respiratory monitoring does not accurately identify 
premature infants at risk for infantile apnea. Cardiorespiro
grams should be a<lied to the pre-discharge screening procedures 
in neonatal intensive care units. 
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1194 
TRANSCUTANEOUS P02 VARIABILITY:A PROGNOSTIC INDICATOR. 
Mary P. Bedard and Alfonso Pantoja (span.by Ronald L. 
Poland}, Wayne State University, Children's Hospital 

of Michigan, Department of Pediatrics, Detroit. 
Transcutaneous p02 (tc) monitoring has shown p02 is continual

ly fluctuating both spontaneously and in response to noise and 
handling. We retrospectively evaluated tc tracings of 122 new
borns. Tracings were assigned to l of 3 groups. Group I sl1owed 
good (N=BB). Group II had no minute to minute fluc
tuations with preservation of long term changes or periods of nor
mal and no variability (N=23). Group III had no variability 
(N=ll). As can be seen, Group III infants were larger and older. 

I II III 
Eirthw€ight 1.8±0.l* 1.9±0.2 2.5±0.3* 
Gestational Age 32.9±0.4* 33.4!0.8 36.1±1.4* *p<.02 

Cor.qenital heart disease (p<.03 III vs I,II) and sepsis (p<.03 
III vs I) were more common in group III and pulmonary hyperten
sion and coagulopathy in group II (p<.01 II vs III). There were 
no differences in the incidence of asphyxia, CNS hemorrhage or 
PDA. Doi.>arnine and isupr.el were used more often in group II (p< .03 
III vs I, II). Pavulon was used more often in group II (p<.03 II 
vs III). There was no difference in the use of tolazoline. The 
mortality of group III was 73% compared to 43% for group II and 
22% for group I (p<.001 III vs I; p<.05 II vs I). Abnormalities 
in variability probably reflect poor peripheral circulation. 

We suggest that evaluation of tc tracings for variability may 
provide information concerning the adequacy of the peripheral 
circulation and may be of prognostic value. 

SUBEPENOYMAL/INTRAVENTRICULAR HEMORRHAGE (SEH/IVH) IN 1195 PRETERM INFANTS WITHOUT NEONATAL DISEASE. Raul Bejar, 
T. Allen Merritt, Ronald W. Coen, Kao-Tai Tsai, Louis 

University of Cal if., San Diego, Dept. of Pediatrics,-
La Jo 11 a, Ca I i f. 

To determine factors contributing to SEH/IVH, confounding vari
ables related to neonatal disease were eliminated by analysis of 
44 of 246 infants (<34 wks/2000gm) selected by Apgars at 5 min
utes, normal fetal pH, <15 hr intermittent mandatory ventilation 
(IMV), and no POA. SEH/IVH was diagnosed by frequent tri-dimen
sional ultrasound within the first hours of I ife. Major (8) (ven
tricular enlargement and/or cerebral bleeding; x time DX=IO hr 
I ife); & minor (16) (SEH/IVH without ventricular enlargement; x 
time Dx 7 hr) hemorrhages were found in asymptomatic infants. 
None extended SEH/IVH after diagnosis. Stepwise logistic regres
sion analysis of BW, GA, SGA, inborn, sex, maternal steroids, 
route of delivery, tocolysis, ROM, presentation, forceps, fetal 
cord pH, Apgars I' & 5', resuscitation, mature lung profile, need 
for IMV, F102 need >.3, & apnea & bradycardia, lowest pH & Pao2 , 
highest Paco2. & volume expansion before diagnosis of SEH/IVH was 
made. Vaginal delivery, male, lowest Pao2 & BW were discriminant 
variables in the order of power differentiating SEH/IVH & no SEH/ 
IVH groups. Infants born vaginally (28) & by C-section infants 
(16) were similar for al I variables. Vaginally delivered infants 
had a higher incidence of total & major SEH/IVH than C-section in
fants (no major IVH/SEH). Follow-up (6-24 months) reveals only 
2/16 infants with major neurologic deficit. The factors identi
fied here for SEH/IVH represent the risks of prematurity alone for 
SEH/IVH and its consequences during development. 

HYPOXANTHINE CONCENTRATION IN CEREBROSPINAL FLUID 1196 (CSF) OF INFANTS WITH POSTHEMORRHAG IC HYDROCEPHALUS. 
Raul F. Bejar, Ola D. Saugstad, Hector James, Louis 

Gluck. Univ. of Cal if., San Diego, Dept. of Pediatrics, La Joi la, 
Ca Ii f. 

Hydrocephalus is a frequent complication of large intraventri
cular hemorrhages. Hypoxanthine, the end product of purine meta
bolism, which is elevated during brain ischemia indicating 
icant compromise of cell integrity, was measured in 13 hydroceph
al ic tiny infants (12 posthemorrhagic, I congenital hydrocephalus) 
to determine whether hydrocephalus is associated with anaerobic 
metabolism of brain tissue. lntraventricular hemorrhages & pro-
gressive ventricular size were diagnosed with repeated ultra
sound studies of the infants' brains. Hypoxanthine concentrations 
in CSF (normal 0-3µm/L) increased significantly (x=l4.8µm/L, range 
7.5-28µm/L) in progressive hydrocephalus, with or without overt 
signs of intracranial hypertension. Normal values or significant 
decrease in hypoxanthine were obtained when hydrocephalus was 
successfully treated or ventricular size was transiently stabil
ized by LP's or VP shunts. Actual ventricular size seemed not to 
correlate with hypoxanthine concentration although each case ten
ded to have high concentrations when there was progressive ven
tricular enlargement. Patients with posthemorrhagic hydrocephal
us in the first month of 1 ife had similar high concentrations 
(x=14.5µm/L) as patients with "late" (age 1 or> mos) posthemor
rhagic or with congenital hydrocephalus suggesting that anaerobic 
metabolism is mainly a consequence of ventricular enlargement. 

This research supported in part by NIH Grant No. HOI0622 

PLEXIGLAS HEAD HOOD DOES NOT SIGNIFICANTLY ALTER BODY 119'7 HEAT LOSS OF PREMATURE INFANTS IN INCUBATORS. 
Edward F. Bell and Gladys R. Rios (span. by Allen 

Erenberg). Univ. of Iowa, Dert. of Pediatrics, Iowa City, Iowa. 

Plexiglas head hoods (PGH) are often used to administer 
supplementary oxygen or to measure respiratory gas exchange of 
infants. Since Plexiglas is impermeable to heat energy radiated 
from the body, we theorized that PGH might reduce radiant heat 
loss (R) from the head and, thus, possibly reduce body heat loss 
(HL). We measured metabolic heat production (M) and HL of 6 AGA 
premature infants (BW 1.44-1.89 kg, age 7-16 d) in an incubator 
with PGH (top replaced with 0.013-fllll polyethylene, Glad 
and with a head hood (PEH) of polyethylene stretched over a 
rectangular frame made of thin tubular steel. Each infant was 
studied with PGH and PEH on the same day, with skin temperature 
servocontrolled to 36.5°C. After thermal equi]ibration, oxygen 
consumption (vo,), carbon dioxide production (VC0 7 ), and insensi
ble water loss (IWL) were measured continuously for 2 hours with 
each hood. M and HL were calculated and partitioned into evap
oration (E), radiation (R), and the sum (C) of convection and 
conduction. The means are shown below, V0 2 and VC0 2 in ml/ 
(kg·min), IWL in ml/(kg·h), and M, HL, E, Rand C in kcal/(kq-h): 

V02 VC0 2 IWL M HL E R C 
PGH 7.90 7.45 1.18 2.36 2.40 0.68 0.98 0.74 
PEH 8.61 8.01 1.36 2.56 2.61 0.79 1.08 0.74 

None of these was significantly different, including total (HL) 
and radiant (R) heat loss. However, the estimated radiant loss 
from the head was lower with the PGH (17.9 vs 26.4 W/m2 , P<0.05). 

EARLY INFANTILE BRONCHOSPASM IN THE POST-RDS 1198 BABY - HEREDITARY INFLUENCE OR INITIAL MANAGE
MENT? Judy Bernbaum, Frances Borian, Alan R.Spitzer. 

(Span. by W.W. Fox). Univ. of Pa. Sch. of Med and Dept. of Peds., 
Children's Hospital of Philadelphia, Philadelphia, PA. 

Premature infants treated for respiratory distress syndrome (RDS) may 
develop reversible bronchospasm during the first year of life. It is unclear 
whether this airway hyperreactivity is related to initial management or to 
hereditary factors. Twenty-one premature infants, mechanically venti
lated for RDS, followed for bronchospasm beginning before 6 months of 
age, were matched with 21 similar infants with no bronchospasm during 
the first year of life. No significant differences existed between infants 
with bronchospasm (B) and their matched controls (C) for (mean! SEM): 
birth wt. (1.15 ! .06 vs. 1.13 ! .09 kg); GA (30 ! 0.5 vs. 29 ! 0.4 wks); 
duration of oxygen exposure (35.6 ! 6.5 vs. 39.6 ! 6.4 days); and duration 
of ventilatory assistance (455 ! 10& vs. 451 ! 9& hrs). 13/21 B babies and 
14/21 C babies had radiologic evidence of BPD. Family history of broncho
spasm was considered positive if first or second degree relatives had asthma 
prior to age 20 requiring hospital treatment and bronchodilators. 14/21 
(67%) infants with bronchospasm vs. 3/21 (14.3%) control infants had posi
tive family histories (p <.001). Patients requiring continuous broncho
dilator therapy for symptom control (n= 15) were compared to those needing 
only intermittent therapy for acute exacerbations (n=6). 9/15 (60%) re
quiring continuous therapy had first degree relatives with positive histor
ies vs. 1/6 (17%) in the intermittent therapy group (p <.02). Thus, a strong 
family history of bronchospasm may be a predisposing factor in the develop
ment of airway hyperreactivity in premature infants requiring ventilatory 
therapy for RDS. The closer the affected relative, the greater the tend
ency for the bronchospasm to be of a more severe nature. 

1199 
INCREASED OXYGENATION WITH NONNUTRITIVE SUCK-

• ING DURING GAVAGE FEEDINGS IN PREMATURE 
INFANTS. Judy Bernbaum, Gilberto Pereira, George 

Peckham. Univ. of Pa. Sch. of Med., Dept. of Peds., Children's Hospital 
of Philadelphia, Philadelphia, PA. 

Oxygenation decreases after nasogastric (NG) feeding but increases 
during nonnutritive sucking (NNS/pacifier) in premature infants recover
ing from RDS. To evaluate changes in oxygenation during NG feedings 
given with a pacifier, we studied 15 clinically stable premature infants 
(mean! SEM birth wt. 1.2 ! 0.3 kg and GA 31.0 ! 1.5 wk) who were 
given a pacifier during and for JO min. after an NG feed (NNS). The 
same infants were studied within 24 hrs. during an NG feed without a 
pacifier (control). Studies were done during transition from NG to oral 
feeds when the sucking reflex was well-developed. Transcutaneous Oz 
(TcP02) was monitored prior to, during and for 30 min. after each NG 
feeding. Pre-feeding TcP02 levels were comparable in both studies (5& ! 
3.0 vs. 59 ! 2.9 mmHg, (N.S.) ). TcPOz values during NNS rose signifi
cantly to 64.7 ! 3.0 mmHg (p<. 0.001) by the end of the feeding, remained 
elevated for 20 min. and returned to baseline levels by 25 min. after 
feeding. Conversely, TcP02 measurements in control studies fell to 57.2 
! 2.& mmHg (p< 0.01) immediately after feeding, continued to fall for 20 
min. (52.2 ! 3.0 mmHg, p < 0.001) and gradually returned to baseline 
levels by 30 min. Significant differences in TcPOz values between the 2 
study periods were noted immediately after feeding and for 20 min there
after (p< 0.1). Conclusion: Our study suggests that NNS during NG 
feedings prevents the decrease in oxygenation found after routine gavage 
feedings in premature infants. The improved TcPOz values while sucking 
might represent a physiologic response that is important to meet the 
increased caloric demands associated with feedings. 
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1200 
EARLY NEUROLOGIC ABNORMALITIES IN PRETERM 
INFANTS: AN INDICATOR OF DEVELOPMENTAL 
PROGRESS. Judy Bernbaum, Linda Spungen, Frances 

Borian, Anne Farran. (Span. by D. Cornfeld). Univ. of Pa. Sch. of Med., 
and Dept. of Peds., Children's Hospital of Philadelphia, Phila., PA. 

Neurologic abnormalities occur commonly in low birthweight (LBW) 
premature infants during the first year of life, but often are transient. 
Developmental problems may be identified by the age at which abnormal
ities of muscle tone, reflex activity, and posture normalize. To determine 
the relationship between the age of normalization and developmental 
sequelae, we studied 21 infants with birthweight (mean :!: SD) 1.25 :!: 1.89 kg 
and gestational age 31 :!: 1.5 wks. Infants were evaluated for neurologic 
abnormalities at 3,6,9 and 12 mos adjusted age (AA). Development was 
assessed at 12 mos AA using the Bayley Scales of Infant Development. 
Neurologic exam revealed that infants were either l) normal at 3 mos; 2) 
normalized by 6 mos; 3) normalized by 12 mos; or 4) abnormal at 12 mos. 
Bayley scores varied in accord with these different ages of neurologic 
normalization. Mean scores were: Groups 1 and 2 (n=8) = 93.4 :!: 5.8 
(normal range); Groups 3 and 4 (n=l 3)=70.5 :!: 11.2 (borderline to abnormal 
range), p '.001. Our study demonstrated a clear relationship between age 
of neurologic normalization and developmental progress. Early absence or 
resolution of abnormalities suggested favorable development at 12 mos. 
Persistence of abnormalities to 12 mos or beyond was related to either 
borderline or abnormal functioning. Conclusion: Although neurologic 
abnormalities are common in LBW preterm infants, they are not merely a 
transient phenomenon without significance. Regular neurologic assessment 
during the 1st year of life may be used to distinguish, as early as 3-6 mos, 
those infants with promising development vs. those at risk for develop
mental sequelae. 

1201 
ABSORPTION OF GRALL Y ADMINISTERED GENTAMICIN JN PRE
TERM INFANTS by Abdul M. Bhat, Robert G. Meny, 
Chigozie N. Ogbu, Epifania A. Aranas; Hurley Medical 

Center, Division of Neonatology, Flint, Michiqan 48502. 
16 preterm infants were given gentamicin (2.5 mg/kg/dose 

q 6 hours) orally as a prophylaxis against necrotizing entero
colitis (NEC). None of these infants received systemic gentami
cin. Infants with NEC or NEC like symptoms were excluded from 
the study. Their weight and gestational age was 1.39 + 0.37 kg 
and 30.6 + 2. 7 weeks respectively. Their mean apgar sC"ore was 5 
and 8 at one and five minutes respectively. All infants had 
respiratory distress syndrome and 12 out of 16 needed artificial 
ventilation. 12 infants had umbilical arterial catheters insert
ed. 9 out of 16 infants had serum gentamicin levels done at mean 
postnatal age of 1.7 days. l of those 9 infants had no detecti
ble gentamicin level. The serum gentamicin level of the remain
ing 8 infants varied from 1.2 to 7 with mean of 2.5 
Serum gentamicin level on other 7 infants was done at a mean post
natal age of 12 days. No gentamicin could be detected in the 
serum from 3 infants. The serum gentamicin levels on the remain
ing 4 infants was less than 2 µgm/ml. We suggest that orally ad
ministered gentamicin can be absorbed in preterm infants especial
ly during the first few days of life. Infants on simultaneous 
oral and systemic gentamicin may be at a greater risk of toxicity .. 

1202 
URINARY EXCRETION OF BIOGENIC AMINE METABOLITES IN 
APNEA OF PREMATURITY by Abdul M. Bhat, John W. 
Scanlon, Bennett Lavenstein, L. Chuang, Farouk Karoum; 

Georgetown University Hospital, Department of Pediatrics, Wash
ington, D.C. 20007. 

12 hour urinary excretion of VMA, HVA and MHPG were studied in 
24 premature infants, 14 with apnea and 10 without apnea. Their 
birth weight and gestational age was 0.95 + 0.21 kg, 27.9 + 2.2 
weeks and l.22 + 0.19 kg, 30.3 + 1.8 weeks-respectively. All in
fants were stud1ed before apnea-(l-3 days of postnatal age). Non
apneic infants were also studied at 10-15 days. Apneic infants 
were studied again 24 hours after apnea. The concentration of 
various biogenic amine metabolites expressed as µgm/kg body weigtt 
.i_ll_W) and creatinine (C) are give;i in the t1ble (Mean±SE 

Metabolites Infants Apneic Infants 
1-3 days Before Apnea After Apnea 

VMA 
C 7.3±1.6 14.5t4.9 8.5+ 0.88 lD.7+2.4 

µgm/kg BW 32.9±7.1 52.9±15.8 38.1+7.4 35.9t6.5 
HVA µgm/mg C Tif.)tl. 7 20.0±3.5 20.8:t2.9 16.5±2.9 

µgm/kg BW 69.2±10.4 74.9t9.6 79.8±6.4 54.5±6.6 
ugm/mg C 37.3±4.6 57.8±16.l 49.3±20.7 33.1±6.9 

MHPG BW 173.1±24.9 216.6±50.0 176.6±44.0 117.0+25.5 
The excretion of VMA and MHPG did not significantly decrease with 
the onset of apnea. Only HVA when expressed as body 
weight was significantly lower in apneic infants. We conclude 
that apnea of prematurity is not associated with inhibition or 
immaturity of adrenergic pathways. 

1203 
IN VITRO COMPARISON OF VARIOUS MILK & CA.PREPARATIONS 
(PREPS)AFFECTING OSMOLARITY(OSM)IN NEONATAL USAGE. 
Madhu Bhogal. Yuce l A taken t ,Mathilda Kl ups teen, Ange lo 

Ferrara.NYU/Bellevue Med.Ctr.Dept.Feds.NYC. 
-----siclZ newborns(NB)often receive Ca.Coral feeds for 
ia.The Ca.preps.are given as 75mg.ele.Ca/K/day QID.OSM by these 
drugs has not been studied comparatively.3 preps.of Ca.mixed in 3 
types of milk in 4 different dilutions were used to measure 366 
indiv.OSM(done by the freezing-point rnethod).Each OSM was done 2X 
to detect any coeff.of variations exceeding 5\(Those 5\were re
measured) .The ANOVA was used to detect mean OSM diff.RESULTS(l)s 
Ca.milk(A)*had lower OSM compared to(B)&(C).(2)CaGluc.in the same 
milk dilutions produced a signif.lower OSM(es[).in small vol.dilut
ions )compared to the other Ca-milk mixture(P<.05).(3)All Ca.in more 
concentrated forms(Sml)produced a signif.higher OSM compared to 
all Ca.in larger vol.(more dilute).(4)Ca/P ratio of 4:1 didn't 
differ in OSM compared to high vol.dilution(l20ml) (5)To avoid 
hyper-OSM loads it's best to(a)use Ca.in high vol.dilution(l20rnl) 
or 4:l(b}use CaGl.in smaller ;al.which delivers lower OSM(c)&/or 
give sa,;;;e amt.more frequently.TABLE I:MEAN OSM(m.osm/L)BY MILK,BY 
CA.PREPS***& BY DILUTION FOR SICK NB. (Glubinate=Gb.;Gluconate=Gc) 
**Signif.diff .in OSM among 4 dilut.Ff9=28, P<.01 (6For l.8Kg.NB) 

PM60/40*(A) Prem.Enf. 24* (B) Similac 20* (C) 
MILK CaCl2 CaGc. CaGb. CaCl2 CaGc. CaGb. cac12 CaGc. CaGb. 
**In Sec. 590 370 672 608 327 685 599 326 679 
._.*In lOcc. 446 307 535 459 318 534 464 326 526 
**In 120.::c. 291 284 301 307 303 317 316 307 326 
**c C/P 4/1 298 281 318 346 318 358 354 315 394 

-*1*"§ame Ca. rep. (al.l. dil.utions)didn t· differ s1 nif.in OSM ill -
(B)&(CJ.But.OSM (B)&.(C) differed.from (A) 

1204 
SARALASIN INFUSION TESTS FOR EVALUATING HYPERTENSION 
IN INFANCY. Ellen M. Bifano, Ernest M. Post, Alan D. 
Bedrick, David H.P. Streeten and Robert A. 

SUNY Upstate Medical Center, Departments of Pediatrics and 
Medicine, Syracuse, New York. 

Saralasin, an angiotensin II antagonist, has been used 
extensively to evaluate hypertension in adults. We measured the 
blood pressure (BP, rnrnHg) response to an infusion of saralasin 
in four hypertensive infants to determine its safety and 
efficacy in that age group. Prior to each infusion, we performed 
a renal scan and measured basal plasma renin activity (PRA, 
ng/ml/hr). Means of 6 BP measurements are shown: 
Patient Age PRA BP:Basal Saralasin Diagnosis 
A. 10 days 35 134/74 97/60 Renal Art Thromb 
B. 14 days >50 151/116 78/60 Renal Ischemia 
C. 7 days 8.5 112/76 100/67 ? Renal Ischemia 
D. 3 months 0.2 125/73 112/52 Hyperaldosteronism 
The patients with high PRA levels (A and B) had marked 
decreases in BP during the infusion, while those with normal (C) 
or low (D) PRA had little or no response. The saralasin 
infusion was continued for two days in patient B, who had 
malignant hypertension unresponsive to conventional antihyper
tensive therapy, including nitroprusside. Patient D had normal 
findings on aortogram, renal angiogram, and renal vein PRA 
measurements, but a high plasma aldosterone level (36.7 ng/dl). 

We have demonstrated that the change in BP during an infusion 
of saralasin can rapidly and safely determine the contribution 
of the renin-angiotensin system to hypertension in infants and 
aid in the selection of appropriate antihypertensive therapy. 

1205 
NEONATAL HYPERVISCOSITY: RANDOMIZED STUDY OF PARTIAL 

• PLASMA EXCHANGE IN ALTERING LONG-TERM OUTCOME. y_. 
L 0. Lubchenco. B.L.Koops, R.L.Poland. Univer

sity of Colorado Health Sciences Center, Wayne State University, 
Hutzel Hospital, Denver Children's Hospital, Departments of 
Pediatrics, Detroit. 

Ninety-four patients with polycythemia and hyperviscosity (HV) 
were assigned randomly to partial pldsma exchange (Exch) or ob
servation (NExch) and were matched with a non-polycythemic con
trol. No group differed in socioeconomic class, apgar scores, 
resuscitation, meconiurn staining, weight or gestational age. 
Maternal pre-eclampsia was more conunon in HV patients (p<0.02). 
HV patients more commonly had necrotizing enterocolitis (NEC) and 
cyanosis (p<0.005) and required more IV's {p<0.001). 

Comparison of hyperviscous Exch and NExch groups revealed that 
maternal pre-erlampsia was more common among the Exch group 
(p<0.05) as was maternal smoking {p<0.01). Brazelton exams eval-· 
uated showed no differences at the time of diagnosis. Following 
Exch, GI symptoms were more frequent among Exch compared to 
NExch patients (p<0.02) as was NEC (p<0.001). 

At one year TfV patients did not differ from controls in men
tal or motor scores. Abnormal nPurologic exams were more common 
among HV patients (p<0.05) and speech was more likely to be delay
ed (p<0.02). At two years HV patients had more motor delays and 
neurologic diag ... oses (p<0.001). Comparison of the HV patients 
(Exch vs NExch) revealed no differences at one year. At two 
abnormal neurologic exams were more common among NExch patients 
(p<0.01).HV patients had more problems at follow up than controls. 
Exch seems to increase NEC but reduce neurologic problems. 
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LUNG FLUID BALANCE DURING VIBRATORY VENTILATION IN • 1206 LAMBS. Richard D. Bland, J. Usha Raj, Thomas A. 
Hazinski, Gunnar E. Sedin, and Robert B. 

Cardiovasc Res Inst, Dept Pediatr, Univ California, San Francisco 
In 1942 Warren and Drinker reported that breathing movements 

have an important influence on filtration of fluid into the lungs 
(Am J Physiol 136:207). What happens when normal breathing move
ments stop, as they do during high-frequency vibratory ventila
tion? To answer that question, we measured pulmonary arterial (PA) 
and left atrial (LA) pressures, pleural (PL) and airway (AW) pres
sures, lung blood flow and lymph flow, and concentrations of pro
tein in lymph and plasma of 7 healthy lambs, 2-3 wks old, during 
a 2-4 h period of spontaneous breathing (SB), followed by 4-8 h of 
mechanical ventilation (MV) at 30 breaths/min and 4-8 h of vibra
tory ventilation (VV), in which the lambs received 1500 whiffs of 
air/min from an Emerson Airway Vibrator. The lambs were unmedi
cated during SB, but received pancuronium and morphine dur!ng MV 
and VV. We alternated the sequence of MV and VV. Results (X ±SD): 

MEAN PRESSURES (torr) BLOOD FLOW LYMPH FLOW LYMPH:PLASMA 
PA LA PL AW (l/min) (ml/h) PROTEIN RATIO 

SB 18 ± 2 3 ± 1 -2 ± 1 0 2. 0 ± • 4 2. 2 ± • 6 . 61 ± • 05 
MV 22 ± 2 7 ± 1 0 ± 1 7 ± l 1. 9 ± . 4 2 .1 ± . 6 . 58 ± . 04 
vv 27 ± 4 8 ± 2 1 ± 2 8 ± 4 1. 7 ± .4 1. 7 ± • 7 . 63 ± • 06 
Lymph flow was less and lymph:plasma protein ratio greater in VV 
than in MV, consistent with reduced lung fluid filtration during 
VV. In lambs killed after 8 h of VV, extravascular lung water was 
normal and microscopy showed no edema. We conclude that VV has no 
adverse effect on lung fluid balance and may provide a benefit to 
lambs by decreasing net filtration of fluid into their lungs. 

THE ROLE OF RED CELL TRANSFUSION IN THE PREMATURE IN-12()'7 FANT. John Blank, Thomas G. Sheagren, Jayshree 
Vajaria, Henry H. Mangurten, Raghbir Benawra and 

Bhagya L. P;:;ppar,;:--(Spon. by Celia Kaye), Lutheran General 
Hospital, Department of Pediatrics, Park Ridge, Illinois. 

ln order to access the value of "booster transfusion" in the 
premature infant, a randomized trial was performed. Infants less 
than 1500 gms. at birth were randomized to be transfused to keep 
their hemoglobin level above 10.0 g/dl. or they were allowed to 
drop their hemoglobin. There were 56 infants enrolled on the 
study: 26 in the transfusion group and 30 in the non-transfused 
group. Analysis at the end of the study shows that the groups 
were well-matched for gestational age (mean 29.6 wks.) and birth 
weight (mean 1160 gms.). All children were transfused to replace 
iatrogenic blood loss, and in clinical states associated with 
acute blood loss or shock. Exchange transfusion was performed as 
necessary for the management of jaundice. In the non-transfused 
group, patients could also be transfused if required for surgery, 
if no weight gain for seven days on 140 cal/kg/day, or tachy
cardia greater than 170 BPM consistently for four days. 
cal analysis of the clinical course of these patients shows no 
difference between groups in terms of length of stay in the hos
pital, discharge weight, incidence or severity of apnea. There 
was a difference at the P (.001 level between groups in the dis
charge hemoglobin level and reticulocyte count. The non-trans
fused infants also had increased weight gain/day significant at 
the p (.OS level. This unexpected finding was not due_ to? dif
ference in the incidence of clinical PDA. Our conclusion is that 
there is no clinical advantage to maintaining the hemoglobin a
bove 10.0 g/dl in the pre-term infant. 

DOPPLER ULTRASONOGRAPHY DURING LIGATION OF THE PATENT 12()8 DUCTUS ARTERIOSUS (PDA). Carl J. Bodenstein, William 
J. Daily, St. Joseph's Hospital and Medical Center, 

Department of Pediatrics, Phoenix. 
Continuous anterior cerebral artery doppler ultrasonography 

was performed during PDA ligation in seven neonates to assess 
changes in cerebral blood flow (CBF). Mean gestational age was 
32 wks. (range 28-35), mean birth weight 1470 gms. (range 822-
2240). Ages at ligation were 2-32 days. Pre and postligation 
pulsatile index (Pl) and systemic blood pressure {BP) values are 
presented below. 

Pre and Postli at ion PI, BP torr : Ran e mean 
PI s stolic BP diastolic BP mean BP 

.80-l.0 54-85 73 27-51 40 45-64 55 

.55-.86 76-96 87 54-73 60 66-75 71 
-.09--.45 0-28 14 7-33 20 7-25 16 

Systemic BP increased and Pl decreased in all cases. These data 
are consistent with universal but variable increase in CBF. The 
largest change was seen in the most i11111ature patient. Postopera
tive cranial ultrasonography documented one new, and extension 
of one previous, intraventricular hemorrhage (IVH). These data 
suggest that PDA ligation is associated with increase in systemic 
BP and CBF values. The magnitude of CBF increase may be related 
to the degree of BP elevation relative to cerebral autoregulatory 
competence. When the limits of cerebral vascular integrity are 
exceeded IVH may result. 

POSTNATAL RECOVERY OF TRACHEAL EFFLUENT PHOSPHOLIPIDS 12()9 IN SEVERE RESP IRA TORY DI STRESS SYNDROME (RDS) . Carl 
L. Bose and Brian Wood, (Spon. by Lowell Glasgow..,-:-

University of Utah School of Medicine, Salt Lake City, Utah. 
During the first 5 days of life, the phospholipid content of 

tracheal effluent from 12 infants (28-35 GA) with severe RDS was 
measured to identify specific deficiencies and to determine 
their rate of recovery. On each infant's daily pooled specimen, 
total phospholipid (PL) and disaturated phosphatidylcholine 
( DSPC) were quantified and the presence of phosphat i dyglycero l 
(PG) detern1i ned. Values in the RDS group were compared to meas
urements on specimens collected during the first day of life 
from 7 control infants (27-36 GA) being ventilated for apnea or 
transient tachypnea. Compared to controls, infants with RDS had 
less PL and DSPC on Day l (p<.01). A gradual increase in both 
PL and DSPC began on Day 3 and reached values similar to con
trols after Day 4. No change in %DSPC in the RDS group was ob
served; %DSPC in RDS and control groups was similar. PG was al
ways absent in the RDS group on Day l but appeared coincident 
with the rise in DSPC and PL. PG was a variable finding in con
trols. We conclude that the early deficiency of DSPC, PG, and PL 
in infants with severe RDS resolves by the fifth day of life. 

• 200t \ I 1400 I episode/kg 
u /"I • PL --o--
:li 100 H/ 200 RDS: O'iPC ---
0 PL 0 

0 0 Control: DSPC • 
2 DAYS 4 :I 

AMPICILLIN PROPHYLAXIS OF GROUP R STREPT0-• 121 () COCCAL TRANSMISSION IN HIGH-RISK PARTURIENT 
WOMEN. Kenneth M. Boyer, Cecile A. Gedzele, Peggy C. 

Kelly, Samuel P.Gotoff. Univ. of Chicago, Pritzker Sch. of Med., Michael 
Reese Hosp., Dept. of Pediatrics, Chicago. 

Most cases of GBS early-onset sepsis appear to have en intrepertum 
pathogenesis. A tteck rates ere increased in infants born to women 
with premature labor or prolonged rupture of membranes. We have 
carried out a randomized study of the effect of intrapartum parenteral 
empicillin (2 gm IV, followed by 1 gm IV Q4H) on GBS vertical 
transmission in infants born to high-risk perturient women with prenatal 
GBS colonization. Cultures of throat, umbilicus, rectum, external ear, 
gastric contents, end blood were obtained from study infants in the 
delivery room at birth. 

No. of surface No. of infants 
cultures [!OSitive Am[!lc1lhn Controls x2 __Q_ 
0 sites 69 

_8_2 __ 

1-2 sites 1 17 27.49 .( .001 
7 3 sites 1 29 **** 

A dramatic reduction in GBS vertical transmission occurred in infants 
born to high-risk mothers who were treated with ampicillin. Blood 
cultures were positive (*) in 4 heavily colonized infants whose mothers 
were not treated with ampicillin; no blood cultures were positive among 
infants whose mothers were treated (p = .17). lntrepertum empicillin 
treatment of mothers with perinatal risk factors and prenatal GBS 
colonize ti on significantly reduces GBS vertical trensm ission. 

1211 
GLOMERULAR AND TUBULAR FUNCTION AFTER MODERATE PERI
NATAL ASPHYXIA (A) . .Lu..c....B.r..ia.n, A. .Ea..t:.d.ou. Cl inique E. 
Cavell, Hospital Erasme, Free University of Bruxelles. 

To confirm Aperia's (1981) suggestion that asphyxia was more 
damaging to tubular than to glomerular function, we studied 50 A 
during the 1st 2 days of life: 
Bjrthwejght Gest. Age Aogar(l'l Apgar(5'l Base Excess(lh) l!!:ti..lbl 
2.68±0.71kg 36.9±3.3wk 4.0±2.3 6.7±2.4 -14.5±5.7mEq/l 7.14±.12 

Hematuria(gross in 3, micro in 6)was noted in 18%, protein
uria in 36%( lOOmg/dl in 28%, 100-200mg/dl in 8%), Fraction of 
excretion of Na was<.2.5% except in1patient in renal failure. 
Fraction of excretion of phosphate was 20% except in 1 patient. 
Arginine vasopressine_urine concentration test was normal in 17/ 
17(514±95mosm/kg ). Urine output >3ml/ g.h & (.4 were present in 4 
& 6 patients BUN was 25mg/dl in 1/10 oliguric A, 
only 1 had renal failure. Creatinine clearance(Ccl iwas similar in 
A & controls{C), but 10 values were in A & none in C. 

r.cl Day 1 .C..C..L..Q2Ll ml/kg.min 
A .51 ± .17 .75 ± .45 
c .87 ± .49 1.11 ± .66 

The usual negative correlation between Ccl & serum B2 micro
globulin (B2M) was found in C (r; -0.78, p < .001) but not in A. 
FEB2M was normal in 5/5. 

We conclude that oliguria, hematuria, proteinuria & decreased 
Ccl are common in A. In contrast to previous studies in perinatal 
asphyxia, we showed relatively good tubular electrolyte & water 
handling. 
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Y. AMNIOTIC FLUID VOLUME AND FETAL SWALLOWING RATE. 1212 Brans, T. Kuehl, R. Hayashi, D. Shannon and P. Reyes. 
Univ. of Texas Health Science Center, Perinatal 

Research Laboratory, Departments of Pediatrics and of Obstetrics 
and Gynecology, and Southwest Foundation for Research and Educa
tion, San Antonio. 

Extreme similarities in the anatomy and physiology of the feto
placento-uterine units in baboons and humans make the baboon an 
ideal model to investigate aspects of reproductive physiology. 
In order to obtain baseline data on normal baboon pregnancies, 
amniotic fluid volume (AFV) was determined by para-amino-hippurate 
(PAH) dilution in 39 pregnancies ranging from 88 to 173 days in 
duration. Amniotic fluid volume averaged 257"(Sll) 71.l ml (range: 
126-392ml) and did not vary with gestational maturity. Fetal 
swallowing rate (FSR) was determined in 6 pregnancies at 138-149 
days in animals whose PAH-determined AFV's ranged from 178 to 
309 ml. Inulin dilution was used, AF samples being obtained prior 
to injection and approximately 4, 8 and 24 hours later. The Ln 
of AF inulin concentrations decreased as a straight line whose 
slope multiplied by PAH-dctermined AFV yielded FSR's that averaged 
18.8!5.37 ml/hour (12.3-25.8ml/h). These data suggest (1) that 
AFV of baboons is similar to that of humans, considering the 
differences in body weight for mother and fetus (1/3 of human); 
and (2) that mean FSR in 138 day baboon fetuses is similar to 
that reported in term human fetuses. 

1213 
URINE OUTPUT ANO SODIUM EXCRETION AFTER MODERATE PERI
NATAL ASPHYXIA (A). Lu.c. Brian.. Anne .E.a.t:daJJ, Clinique 
E. Cavell, Hospital Erasme, Free University of Brux-

elles. Sponsored by Dr. Paul Swyer. 
In order to study water & sodium homeostasis after A, 50 (32 

term & 18 preterm) newborns were investigated during the first 
2 days of life: (Mean ± ISO): 

1=.ln1ili .ll.=..U.r..i.r JlL.l. 
.!!!.l..L..!s.. ..!!l.lL.k9.... % 

Day 1 59.5±12.3 11.8±11.8 26±26 
Day 2 71.6± 5.8 41.3±27.4 60±45 

Day 1 
Day 2 

Cw=Free Water 
Clearance 
ml/kg.min 

.0014±.0040 

.0066±.1112 

Cosm=Osmolar 
Clearance 
ml/kg.min 
.0143±.0096 
.0178±.0±67 

Na Intake Na Excreted .fil.B... 
mEg/kg.d mEg/k9.d ml/kg.m 
2.98±3.94 .35±.40 .51±.17 

.13±.70 .67±.55 .75±.45 
FENa=Fractjon FEK=Fractjoo 

of Excretjon of Na of Excre-
% tion ofK 

.64-"± .44 24.7±11.7 

.71 ± .84 18.0±17.4 
% 

Negative Cw was present in 9/26 patients. On Day 2, 0 was 
(.4ml/kg.h in 6 &l3ml/kg.h in 4 patients. Changes in Oil were re
lated to Cosm ( r=. 52, p "- . 01) & to CNa ( r = +. 60, p <.. 001) but not 
to CW, FEK & GFR. No osmotic diuresis was seen. Urinary Na/K ra
tio was(l in 25/40 patients. A negative correlation was seen be
tween FENa & GER (r = -.38, p c05). Serum Na was normal. 

Usually tubular water & Na reabsorption is not impaired after 
A in the absence of renal failure. Low values of CW are probably 
related to ADH hypersecretion. The absence of hyponatremia seems 
related to fluid restriction. 0/I variation could be dependent 
on the. degree of stimulation of prostaglandins & renin system 
(Weissman, 1981). 

1214 
SYSTOLIC BLOOD PRESSURE (BP) AND GLOMERULAR FILTRA
TION RATE IN MODERATELY ASPHYXIATED NEWBORNS (A): 
EVOLUTION DURING THE FIRST 48 HOURS. Luc Brion, Anne 

Pardou, Clinique E. Gavell, Hospital Erasme, Free University of 
Bruxelles. Sponsored by Dr. Paul R. Swyer. 

Neonatal asphyxia has been associated with an increased BP du
ring the first hours of life (DIMICH, 1974). Gentamycin tI/2 is 
related to mean blood pressure in asphyxiated prematures (FRIED
MAN, 1981). We studied 50 A (Apgar 4.0 ± 2.3 at l' & 6.7 ± 2.4 at 
5'). Shock (S: BP> 2SD below mean, BE '-lOmEq/l & ol iguria) was 
present in 3 prematures (PT) & 8 term (T)infants. 

In appropriate for GA controls (C), BP was related to B.Wt.(r= 
.43, p < .01) but not in A. In PT, BP was higher in A than in Cat 
the end of the first day: 

GA(wk) BP h.0-6(mmHg) BP h.6-12 BP h 12-24 BP h 24-48 
T:A:S: SO ± 14 48 ± 12 
No S: 39 ± 1 61 ± 7 71 ± 8 
c: 39 ± 1 65 ± 7 72 ± 13 
PT:A:S: 32 ± 4 50 ± 14 48 ± 12 
No S: 33 ± 1 61 ± 13 69 ± 10 
C: 33 ± 3 59 ± 8 63 ± 9 
(I): 1'(p <.05) *mean± !SD 

52 ± 9 
71 ± 7 
69 ± 6 
52 ± 9 
81 ± 10 (I) 
62 ± 8 (I) 

61 ± 4 
75 ± 8 
75 ± 6 
61 ± 4 
72 ± 9 
68 ± 5 

No relation was found between BP, Apgar scores, pH at 1 h. of 
age & GFR in A. 

Most of our patients were moderately asphyxiated only: this may 
explain the differences in the evolution of BP and its relation 
to GFR from previously reported studies in asphyxiated newborns. 

ELECTRONIC MONITORING OF JAUNDICE: BETTER AND 1215 QUICKl::R THAN THE EYE. Audrey K. Brown, Mae Hee Kim, 
Praewpun Nuchpuckdee, Gloria Valentia, Yi Zheng, SUNY

Downstate Medical Center, Dept. of Pediatrics, Brooklyn, N.Y. 
Previously, we and others have reported that non-invasive 

electronic measurement of cutaneous bilirubin is useful in 
screening for significant bilirubinemia in neonates who are not 
receiving phototherapy. In a study involving 146 infants we found 
that any infant whose electronic jaundice meter (EJM)* index was 
sl2 had a scrum bilirubin level any infant whose EJM 
index was had a bilirubin Further, all infants 
whose serum bilirubin was had an EJM index ?.19. Such 
EJM indices could be used to determine the necessity for perform
ing a serum bilirubin. To determine whether the EJM detected 
degrees of jaundice unperceived by regular nursery personnel (who 
were unaware that such a comparison was being made), EJM indices 
and scrum bilirubins were performed and compared with records of 
initial visual detection of jaundice in 119 infants during the 
first 96 hours of life. In 21/119 infants, jaundice had not been 
detected visually despite serum bilirubin ranging from 6 to 14mg/ 
dl. All had EJM readings >13. 15 of these 21 infants had EJM 
readings >17. Almost half of the infants (10/21) whose jaundice 
had not been detected visually had bilirubin values >8.5mg/dl. 
One Black infant whose jaundice had not been perceived visually 
at a serum bilirubin of 14mc/dl, had a very high EJM index of 27. 

The EJM represents a non-invasive objective means of identify
ing infants who need or may be exempt from serum bilirubin deter
minations4 
*Air-Shields 

ASSESSMENT OF PULMONARY FUNCTION AND RESPONSES TO 1216 THERAPY BY A REBREATHING TECHNIQUE. DS Brudno, GB 
Avery, FM Galioto. Childrens Hospital National Medical 

Center, Washington, D.C. A new technique to assess the pulmonary 
status of critically ill neonates employs a low dead space ( 2cc ) 
valve interfaced into the ventilator circuit allowing rebreathing 
and non-rebreathing modes. Parameters measured are effective 
pulmonary blood flow (QEP, L/min), lung tissue fluid (Vt, cc), 
diffusion (DL, cc/cm/min) and functional residual capacity (FRC, 
cc.) The test gases are 10% Helium, 0.5% 0.3% Carbon 
Monoxide balanced with Oxygen and Nitrogen. The concentrations 
of the gases are measured by a mass spectrometer and analyzed by a 
microcomputer. This has been used in 16 neonates with HMD, PFC, 
chronic lung disease and a variety of cardiovascular diseases. A 
neonate, mechanically ventilated for PFC, was tested with various 
modes of therapy: hyperventilation, tubocurarine, leg wraps and 
tolazoline (2mg/kg bolus.) Vt DL FRC 

pretreatment................. .632 6.20 .052 20.30 
hyperventilation ........••.••. 692 6.03 .051 24.60 
tubocurarine & leg wraps ..•.•. 721 8.73 .057 24.82 
tolazoline. . . • . . . . . . • • • • . . • . . . 850 8. 16 . 058 26. 07 
predicted .....••.... Indexed> 3.000 14.61 45.23 

Improvements in QEP resulted from hyperventilation (+9%) or with 
tubocurarine (+4%) but more favorably with tolazoline (+18%.) Vt 
increased with leg wraps (+14%), used to reduce the hypotensive 
effects of the medications, suggesting a tendency to develop an 
increase in interstitial lung water and/or pulmonary edema. FRC 
improved with hyperventilation (+19%.) This rebreathing technique 
is sensitive in assessing pulmonary dysfunction and therapy. 

1217 
THE EFFECT OF POSITIVE END EXPIRATORY PRESSURE (PEEP) 
ON FUNCTIONAL RESIDUAL CAPACITY (FRC) IN NEONATES 
WITH RESPIRATORY DISTRESS SYNDROME (RDS) AND PNEUMO-

NIA (PN). Richard L. Bucciarelli, Carl L. Bose, Peter Richardson 
(Span. by Lowell Glasgow). University of Utah College of Medi
cine, Dept. of Peds. Salt Lake City, Utah. 

The effect of PEEP on the FRC of 14 ventilated neonates (10 
RDS and 4 Pn) was evaluated. A total of 48 FRC determinations 
were made. Initial measurements were made at the clinically pre
scribed level of PEEP. PEEP was then varied by 2cmH20 over the 
range of 2 to 8cmH20. Infants with clinically severe RDS (Gr I) 
showed a markedly reduced initial FRC; whereas, infants with 
mild to moderate RDS (II) had an FRC at the lower limits of nor
mal. In infants with Pn, FRC was initially at the upper limits 
of normal (TABLE). As PEEP was changed, the 6FRC/2cmH20 PEEP 
changed by a significantly greater margin if initial FRC were 
low-normal or sliqhtly elevated. These data indicate that 
chanqes in PEEP in infants with RDS will effect lunq volumes 
more if FRC is within normal ranges and will have little effect 
at low lung volumes. Infants with Pn have significantly greater 
lung volumes than infants with RDS and show the greatest change 
in volume for a given change in PEEP. 

TABLE 
Gr (M) BW(gm) FRC(cc/kg) L1FRC/2cmH20 
I (4) 1615±285 7. 16±4.83* .6* 
11 (6) 20.50,6.27* 2.0* 
111(4) 1628±528 29.20±8.30* 7.5* 
*p < 0.005 between all groups. All va 1 ues = Mean S. D. 
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NEONATAL MORBIDITY IN LEVEL III NURSERIES: ROLE OF 1218 THE REFERRING HOSPITAL? L. Joseph Butterfield, Lula 
0. Lubchenco, Beverly L. Koops, Virginia D. Black, 

Edward Goldson, Catherine Manchester, Departments of Perinatology 
and Pediatrics, Denver Children's Hospital and University of 
Colorado Health Sciences Center, Denver. 

When Level III nurseries accept outborn infants, their 
neonatal mortality, morbidity and long-term outcome could depend 
on practices at the birth hospital. The study presented herein 
shows a wide variation in neonatal morbidity associated with the 
hospital of birth. 

All births in 5 metropolitan Denver hospitals {MOH) which had 
Level I nurseries and regularly transported high-risk infants to 
Denver Children's Hospital (OCH) were compared with infants born 
at University Hospital (UH). During the 4-year period l/l/75 to 
12/31/78, 297 infants with birth weights <1500 grams were born 
in the 5 MOH and 393 in UH. 

The fetal death rate in MOH was 26%, twice that of UH, 12% 
(p<.001). The fetal death rate varied from 21-43% among the 5 
hospitals. 

Hyaline membrane disease (HMO) ranged from 32 to 70% among 
the 5 hospitals (p<.01). The overall was 52% compared with 56% 
in UH (p=NS). 

Patent ductus arteriosus (PDA) varied between 11 and 42% 
(p<.005). The hospital with the highest incidence of HMO and 
PDA also had the highest incidence of chronic lung disease. 

Morbidity data can identify hospitals at risk which are not 
recognized through mortality figures alone. 

INFLUENCE OF HYPOXEMIA ON THE METABOLIC RATE OF PRE-1219 MATURE INFANTS. Luis A. Cabal, Felipe Gonzalez, Abel 
Chaves, Toke T. Hoppenbrouwers, Enrique I. Cardenas, 

Bijan Siassi, Manuel Durand and Joan E. Hodgman. Univ. ot So. 
Calif. School of Med., LAC-USC Med. Ctr., Dept. of Ped., Los 
Angeles. 

Moderate hypoxia has been considered responsible for reducing 
the metabolic rate. This effect has not been explored in prema
ture infants in relationship to their dependency on external heat 
sources. We evaluated the influence of inhalation of 4\ co2 + 
40\ o2 and 4\ co2 + 16\ o 2 gas mixtures given during ventilatory 
response studies, on the metabolic rate (MR) of 9 preterm infants. 
All infants had appropriate body weight (mean + SD: 1641 + Z79 
gms) for gestational age (31.5 1.9 wks) and ;ere studied during 
active sleep while on a radiant heat warmer servocontrolled at 
36.SOC skin temperature. MR was measured by indirect calorimetry 
and P02 by a transcutaneous sensor. During the studies, 4 infants 
produced heat (HP) and 5 were dependent on external heat sources 
(HD). MR increased in HP infants while receiving both 4\ COz + 
40\ Oz and 4\ COz + 16\ Oz; whereas HD infants had a significant 
decrease (P < 0.001) in MR while breathing 4\ C02 + 16\ Oz, ac
companied by significantly lower transcutaneous P02 levels (mean 
+SD: 68.8 + 11.6 mm Hg). These data suggest that: 1) Moderate 
hypoxemia blunts the metabolic rate of preterm infants who are 
dependent on external heat sources; Z) Moderate hypoxemia does 
not decrease the metabolic rate in infants who are heat-producing 
and 3) The relationship of heat dependency and oxygenation should 
be considered in the evaluation of energy metabolism. 

BEHAVIOURAL STATE IN LOW-BIRTH-WEIGHT INFANTS: 1220 ASSOCIATIONS WITH AGE, WEIGHT AND THE USE OF 
THEOPHYLLINE. Dugal Campbell, Robin K. Whyte, Susan 

Shannon, Henry S. Bayley and John C. Sinclair. McMaster 
University, Departments of Psychiatry and Pediatrics, Hamilton, 
Ont., Canada. 

An investigation of the energy balance in healthy growing 
low-birth-weight infants called for observation of behavioural 
"states" to estimate the energy costs of each state. Each child 
was seen for 10 two-hour watches at intervals during a fort
night. Observers assessed state every minute using the criteria 
of Prechtl; the observations were compared with a continuous 
physiograph record of eye movements, activity, respiration and 
heart rate. Overall the infants passed 18% of the watches in 
quiet sleep, 21% in indeterminate sleep, 49% in REM sleep, and 
12% awake. There were significant changes in the distribution 
of states due to gestational age and weight: the proportion of 
time passed in quiet sleep increased and the amount of time 
passed in indeterminate sleep fell, from 29 weeks to 37 weeks; 
and from .8 to 1.8 kg. weight. This pattern of states was 
seen in infants fed both formula and human milk, in SGA infants, 
and in infants with patent ductus arteriosus. Infants given 
theophylline for apnea had their waking time reduced (from 14% 
to 5%) and the REM time augmented (from 4 7% to 56%). These 
results show that the distribution of states varies system
atically with normal development; alterations in the state 
pattern are associated with recurrent apnea treated with 
theophylline. 

ORIGIN AND IMPORTANCE OF TRACHEAL POLYMORPHONUCLEAR 1221 LEUKOCYTES IN NEONATES. Katherine M. Chance, Jay ti. 
Milstein, Michael P. Sherman, and Boyd w. Goetzman, 

Univ. of CA School of Medicine, Dept. of Pediatrics, Davis. 
We obtained tracheal aspirates (TA) during the first eight 

hours of life from male infants with respiratory distress and 
other risk factors for fetal infection. We determined if the 
tracheal polymorphonuclear leukocytes (PMNs) were of fetal or 
maternal origin using quinacrine fluorescence. We tested for an 
association between the presence of fetal cells to positive TA 
or blood cultures, neutropenia, and increased immature/total 
neut roph i l ( l/T) ratios. El even of 15 newborns had predominantly 
male PMNs (57±9% fluorescent cells) while four babies had fewer 
male PMNs (29±4% fluorescent cells), p<0.001. PMNs from normal 
adult males and females had 55-65% and 13-15% fluorescence, res
pectively. Gastric aspirates were obtained in eight babies. 
Seven had predominantly female PMNs and one an intermediate 
number. Seven TA were culture positive consisting of four 
babies with congenital pneumonia and three colonized infants. 
Two infants with congenital pneumonia had positive blood 
cultures. These infants had normal leukocyte counts, increased 
l/T ratios, but low numbers of PMNs on their TA which may have 
placed them at risk for dissemination. Eight TA were culture 
negative including four with large numbers of fetal cells. The 
presence of fetal cells in TA were not associated with positive 
TA or blood cultures, neutropenia, or increased l/T ratios. TA 
PMNs were predominantly fetal. The presence of these cells was 
not specific for bacteremia or congenital pneumonia, and in cer
tain infants, may be indicative of non-bacterial inflaotnation. 

PULMONARY MECHANICS IN EXPERIMENTAL MECONIUM 1222 ASPIRATION. Chun T. Chen, Thomas Toung, and 
Mark C. Rogers. Dept. of Anesthesiology/Critical 

Care Medicine, Johns Hopkins Medical Institutions, Baltimore, MD 
To evaluate the effect of meconium on the pulmonary surf ac

tant, the pulmonary mechanics of a total of thirty-six (36) 
excised, separated canine pulmonary lobes were studied. Meconia 
were blended in normal saline to produce a solution of 10% and 
20%. They were either filtered or centrifuged and then instilled 
endobronchially into the canine lobes. The Quasi-Static pressure
volume de flat ion curve of each lobe was determined before and 4 
hours after instillation of either normal saline or meconium 
solutions. The results showed that in the saline controlled 
group (8 lobes), the curve was essentially unchang0d before and 
after instillation of saline. In the 10% filtered meconium 
solution group (14 lobes), the curve was markedly depressed 
especially at the transpulmonary airway pressure of 10 (p<0.06) 
and 5 cm H2n (p<0.005). In the 10% centrifuged meconium solu
tion group (6 lobes) the result was similar. In the 20% 
filtered meconium solution group (8 lobes), the lobes exhibited 
similar but not significantly greater depression of the pres
sure-volume curve than that of 10% solution groups. It is 
concluded that meconium contains an agent or agents that can 
inhibit the pulmonary surfactant. 

QJTJ\NEOUS BILIRLJBINCMETRY DURING PllOTOTllEIW'Y (I'). 1223 Raul F. Cifuentes, Andre .J. Nelson, .James Levine, and 
Rolf R. Engel. University of Minnesota, Hennepin 

County Medical Center, Department of Pediatrics, Hinneapolis. 
Increased tanning and decreased bilirubin in skin expose.I to 

P compromises cutaneous bilirubinometry. To circumvent this, an 
opaque patch was placed over the mid sternwn throughout the period 
of P 011 19 infants with GA 32.(> t 3.4 weeks and RW 1. 7 t 0.6 kg 
(x 1 SD). When senun was sampled for bilirubin <lctenninat ions, 
a Minolta cutaneous bilirubin meter was applied to the area under 
the patch and to the adjacent exposed skin to obtain a mean value 
for five consecutive readinczs at C'ach site. 

By one hour after starting P, the readings from exposed skin 
decreased by 14% and in two hours by 21% (p < .001). In contrast, 
both bilirubinometry readings of the skin under the patch and 
senun bilirubin levels <lid not change significantly <luring the 
ini t ia 1 two hours of P. 

The table presents correlatial'; between serum bilirubin levels 
and Minolta meter readings before and during P. 

Combi- Opaque Regression line 
nation P patch n Intercept Slope 

J\ 19 10.4 1.51 
B + 107 10.2 1.47 
c 19 9.8 1.54 
D 107 8.8 1.05* 

-·*r< 0.01 for D vs B 

r 

0.88 
0.87 
0.86 
0.75 

In conclusion, an opaque patch improves the predictability of 
cutaneous hilirubinometry in infants receiving phototherapy. 
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THE INACCURACY OF APr.AR SCORING. David A. Clark, J.:?:?" David O. Hakanson and Ellen Bifano, Dept. of 
Pediatrics, SllflY, Unstate Medical Center, Syracuse, 

New York by M. L. 
The Anqar score is freouently assiQned hurriedly, casually or 

restrosnectivelv. We develoned. 8 neonatal case descrintions with 
sufficient information to nrovide a sinqle Anoar score but also 
includPd additional distractinQ information. These 8 cases were 
then scored hv 148 individuals includinQ 28 ohstetrical nurses, 
54 nP.onatal nursP.s, ?3 nurses who care for both maternity and 
newborn natients in small communitv hospitals, 27 nediatricians 
and nediatric houseofficers and Hi ohstetricians and obstetrical 
houseofficers. 

The results (tahle) indicated that nediatric attendinqs and 
houseofficP.rs the Anoar score more accurately than any 
other oroun. Their accuracv was sti 11 only 611. 

-: Correct 
Aoqar Scores 

---J>hvsicians
Peds Ohs 

fil 44 

--- Nurses----
!!f.Q. Obs Sma 11 Hosp. 

42 34 24 

Onlv two individuals, both nediatric houseofficers, scored all 
eioht patients correctlv. Item analysis commonly revealed 
incorrP.ctlv hioh Anoar scores assioned to very low Anqar cases. 
We concludP. the Anoar score will only be accurate and meaningful 
for developmental nroonosis when the simple criteria are carefully 
and conscientiouslv aoplied. 

STRESS AMONG NEONATOLOGISTS. Thomas Clarke, William 
Maniscalco, Susan Taylor-Brown, Catherine 
Johnson, Donald L. Shapiro, Univ. of Rochester, Dept. 

of Pediatrics & Div. of Social Work, Rochester, New York. 
Neonatology is reputed to be a stressful pediatric subspecial

ty. To objectively quantify this stress and assess the factors 
involved, a questionnaire was mailed to neonatologists in the 
northeastern United States. 97 (70%) replied. A 5-point scale was 
used to determine level of satisfaction with neonatology as a 
career and stress experienced at work. Preliminary analysis of 
these questionnaires has indicated the following: almost all 
neonatologists experienced stress at work: 32% moderately severe 
and 16% very severe stress. Open-ended questions indicated the 
major causes of stress were (a) excessive work load, e.g., on 
call too often or late calls (36%), (b) patient care (36%) es
pecially dealing with infant death, and (c) staff disagreements 
(32%) especially nurse or housestaff conflicts. 20% of those sur
veyed suffered a stress related illness in the past 5 years. One 
sixth of the neonatologists were either moderately or very dis
satisfied with neonatology. Major dissatisfactions were: (a) too 
much work (48%); (b) lack of resources (32%) including inadequate 
salary; (c) stress of clinical responsibility (20%); and (d) ad
ministrative demands (16%). Satisfactions included patient care 
(62%); teaching (24%), intellectual stimulation (22%) and re
search (15%). Altering subspecialty has been considered at some 
time by 58% (15% very seriously). Preliminary results of this 
study confirm that neonatology is a highly stressful career. 
Identification of causes of stress among neonatologists may ul
timately lead to appropriate intervention strategies. 

DO CIRCULATING CONCENTRATIONS OF PROSTAGLANDIN Ez • 1.226 REGULATE THE DUCTUS ARTERIOSUS? R. I. Clyman, F. 
Mauray, M.A. Heymann, Dept. of Peds., Mt. Zion Med. 

Center & Cardiovascular Research Inst., Univ. of CA, San Francisco 
According to current views, the Prostaglandin Ez (PGEz) that 

maintains patency of the ductus arteriosus (DA) is formed intra
murally and exerts its action locally on muscle cells. We 
recently found that newborn lambs with patent ductus arteriosus 
(PDA) have higher plasma PGEz concentrations (pulmonary artery 
(PA)=l69±52, aorta (Ao)=80±11 pg/ml, n=6) than those with a 
constricted DA (PA=23±3 Ao=20±3 pg/ml, n=8). To see if these 
concentrations of PGEz could produce patency of the DA, we used 
5 near-term lambs (137-147 days) delivered by C-section, paralyzed 
and ventilated with 100% o 2 . Cardiac output and DA flow were 
measured by radioactive microspheres. PGE 2 concentrations (PA= 
64±22, Ao=69±31 pg/ml) and the DA resistance (1892±733 torr/l/ 
min/kg) stabilized by 2 hr after delivery. We then started a 
continuous PGEz infusion into the superior vena cava; PGEz concen
trations and DA resistances were measured 20 minutes after each 
increase in rate (.005 to .133 ug/kg/min PGEz). We observed the 
first significant persistent decrease in DA resistance (889±493 
torr/l/min/kg) at PGE 2 concentrations of PA=l93±33 and Ao=84±15 
pg/ml. At the maximum PGE 2 concentrations obtained in each 
animal (PA=635tl95, Ao=l05tpg/ml) the DA resistance was even 
lower (468±288 torr/l/min/kg). The PGEz infusions had no signi
ficant effect on systemic or pulmonary vascular resistances. We 
conclude that elevated plasma PGEz concentrations found in n1·w
born lambs with PDA may be responsible for the DA patency after 
delivery. 

THE ROLE OF LABOR IN RESPIRATORY DISTRESS OF TERM NEO· 1.:2:?'7 NATES AFTER ELECTIVE CESAREAN SECTION. Morris Cohen, 
Bonita S.Carson(Spon. by Frederick C.Battaglia).Univ. 

of Colo.Sch.of Med. ,Rose Med.Center, Dept.of Peds. ,Denver, Colo. 
Elective cesarean section (C/S) has been increasing over the 

last decade. This study was performed to determine if respiratory 
morbidity (RM) is different if labor has occurred. 

The records of all neonates assessed by prenatal clinical 
uation as 38-42wks gestation and born by non-emergent C/S at Rose 
Med. Center from Jan-Dec, 1980, were reviewed. Of these, 196 were 
free of significant maternal and fetal illness. C/S was performed 
in 111 after the onset of labor and in 85 without labor. 

RM defined as >15minutes o2 requirement after admission to the 
nursery, occurred with greater frequency in the no-labor group 
(p<.001), as indicated in the table below which also gives the 
incidence of RM by gestational age (GA) on postnatal examination. 
Even in the sub-group 39-40wks, the difference was significant. 
- __ ____ 
Labor (L) 12/111=10.8% 9/103= 8.7% 3/8 =37.5% 5/71= 7.0% 
No Labor (NL) 25/85 =29.4% 19/74 =25.7% 6/11=54.5% 13/52=25.0% 

p<.001 p<.002 n.s. o<.005 
Regardless of GA, the severity of RM was also greater in the 

no-labor patients. In the study group RM>4hrs occurred in l.8%(L) 
vs 9.4% (NL, p<.001). The average cost of hospitalization for NL 
patients was also excessive being 3 times that of study infants 
without RM and 1.5 times the cost for L group patients with RM. 

RM was greater in neonates born by non-emergent C/S without 
labor. Awaiting the onset of labor may significantly reduce RM 
in neonates delivered by non-emergent C/S. 

CORD ERYTHROPOIETIN AND BILIRUBIN PRODUCTION IN MACR0-
SOMIC INFANTS. Ronald S. Cohen, Andrew 0. Hopper, 
Louis R. Bucalo, Clinton R. Ostrander, Joseph Garcia, 

Herbert C. Schwartz, and David K. Stevenson. Dept. of Ped., 
Stanford Univ. Sch. of Med., Stanford, CA, and Univ. of Califor
nia, Donner Lab, Berkeley, CA. 

Erythroid cell lines are a major heme source in the newborn. 
The most important humoral for erythropoiesis is ery
thropoiet in (Ep). Elevated Ep levels have been noted in the cord 
blood of hyperinsulinemic rhesus monkey fetuses, infants of dia
betic mothers (IDM), and hypoxic neonates. Evidence of stimulat
ed erythropoiesis also has been found in each of these instances. 
Therefore increased heme catabolism in IDM may be related to 
stimulated erythropoiesis. We studied 6 IDll, 7 infants who were 
large for dates (LGA), and 6 infants who were appropriately grown 
for their gestational age (AGA); they were delivered 36 
weeks gestation, and had a mean birthweight of 3.70 ± .53 (SD) kg 
(range 2.32-4.37 kg). Cord blood samples were analyzed for Ep 
levels. The pulmonary excretion rate of carbon monoxide (Ver,o), 
a valid means of determining the bilirubin production rate, was 
measured in the first few days of life, and found to have a posi
tive linear correlation with Ep (n=l9, p<.02). The two 
infants with the highest Veco resl!lts also had the highest Ep 
values, and were both InY. These data suggest that increased 
erythropoiesis, effective or ineffective, mediated by Ep, may be 
a significant factor in the hyperbilirubinemia seen in certain 
neonatal populations such as IDM and Lr.A infants. 

POSTROTATORY NYSTAGMUS (PR-N) IN FULL-TERM AND PRE-1.229 MATURE INFANTS. Leandro Cordero, Jr., David L. Clark, 
and Craig W. Anderson (Spon. by Grant Morrow, 111) OSU 

Col. of Med., Dept. of Pediatrics and Anatomy, Columbus, Ohio. 
Postrotatory nystagmus is an easily elicited reflex reported to 
be abnormal in developmentally delayed children. PR-N has been 
recorded in newborns, but methodological difficulties have com
promised its full understanding. Eight healthy adults were com
pared with 19 full-term and 13 prematures, all neurologically 
normal, tested at 2,6,9, and 12 months. All subjects were posit
ioned in a rotational chair, spun for 1 minute at a constant 
angular velocity (150°/sec) and then abruptly stopped. Electro
nic recording of PR-N in absolute darkness continued for 5 min. 
Two types of PR-N were observed. Primary PR-N consisted of an 
average of 80 eye movements (beats) lasting 40 sec., in direction 
opposite to the rotation and was followed by Secondary PR-N (mean 
of 130 beats, 200 seconds duration, same direction as the origi
nal rotation). ANOVA and Scheffe's method of post hoc multiple 
comparisons were used. Results for full term and prematures were 
similar in all recorded variables, hence the entire group of 
infants was compared to adults. The number and frequency of 
beats in both Primary and Secondary PR-N were significantly great
er in adults. However, the angular displacement, duration and 
velocity of each beat was significantly higher in infants of all 
ages. All components of PR-N, whether Primary or Secondary, can 
be recorded and identified under 1 year of age and are signifi
cantly different from that obtained from adults. These differ
ences may reflect anatomical and neurophysiological immaturity 
of eye control in the infant. 



284A NEONATOLOGY 
GLUCOSE INFUSION TO THE CELIAC AXIS INDUCES SUPPRESSED 1230 GLUCOSE PRODUCTION (Ra). Richard M. Cowett, Denis 
Tenenbaum, and William Oh. Brown univ., Women & 

Infants Hosp., Dept. of Pediatrics, Providence, RI. 
Hypoglycemia has been reported in infants whose aortic cathe

ter (UAC) was placed above the celiac axis. It was postulated 
that hypoglycemia resulted from direct infusion of glucose into 
the pancreas stimulating the beta cell. To evaluate this hypoth
esis, 9 term lambs [birthweight 5.2±0.3 kg (M±SEM); age 4.8±0.6 
days] were infused with 6 mg/kg/min of dextrose into a UAC below 
the celiac axis for 2 hrs following which 25 µCi/kg D-[6-3H) glu
cose was given by the prime constant infusion technique to 
measure Ra. After a recovery period of 1 hr, the study was re
peated with dextrose infusion above the celiac axis. Blood was 
drawn for pl. glucose, insulin and glucose specific activity from 
the carotid artery and Ra was calculated. 

Position of Pl. Glucose Pl. Insulin 
UAC mg/dl µU/ml 

Below Celiac Axis 175±11 70±14 

Insulin 
Glucose 

0. 39±0. 06 

Ra 
mg/kg/min 

5.9±0.8 
Above Celiac Axis 140±6t 63±9 0.46±0.0Bt 4.0±0.5* 

Paired T - •p <.05 tp <.01 
infusion of dextrose above the celiac axis, there was a 

decrease in pl. glucose, increase in the insulin to glucose ratio 
and fall in Ra. There was no detectable difference in peripheral 
pl. insulin concentration, which may be due to more efficient 
hepatic extraction of insulin. We speculate that direct glucose 
infusion to the pancreatic artery results in increased insulin 
delivery to the portal system and suppressed Ra by the liver, 
which may account for the potential risk of hypoglycemia. 

Incidence and Risk Factor Analysis of Subepen-
dymal(SER)/Intraventricular Hemorrhages(IVR) 

Infants Born at a Perinatal Center. 
C.S.CrawfordCSpon.by A.Bongiovanni) O.ofPa.,Sch. of Med. 
Pa.Hosp.,Phila.Pa. Cranial ultrasound(US) has become 
tine in our management of(l500 gm infants because of the 
reportedly high incidence of SEH/IVH and the impact on 
mortality/morbidity. 99 infants had US from 7/80-11/81. 
9 died before US but had autopsies. ll/108(10.2%)had SEH 
and 23/108(21.3%) had Combined 

Risk Factor SEH/IVH(n=34) No Bleed(n=74) p* 
Perinatal Bleeding 10 12 N.S. 
Cesarean Section 10 45 <.005 
Vaginal-Vertex 21 26 (.01 
Maternal Hypertension 5 21 N.S. 
Tocolytic Agents 15 22 N.S. 
No Prenatal Steroids 28 54 N.S. 
Gestational Age !27 wk 12 11 <.02 
Gestational Age 28-29wk 15 21 N.S. 
Birth Weight !lOOOgrams 18 21 <-02 
PDA 21 24 {.005 
RDS 27 45 N.S. 
Male 20 41 N.S. 
Death 12 13 <.05 
SER/IVH ip(l500 gm,inborn infants was less than expected 
and was associated with Vaginal-Vertex wks 

mortality and was reduced 
with C-Section delivery. *Yates correction applied 

WHY DO INFANTS BORN AT HIGH ALTITUDE HAVE A HIGH 1232 INCIDENCE OF HYPERBILIRUBINEMIA? Linda S. Crnic, 
Mark A. Newberry, and Lorna Grindlay Moore (Span. by 

Donaugh O'Brien), University of Colorado School of Medicine, 
Departments of Pediatrics, Psychiatry and Medicine, Denver. 

We have found a five-fold increase in incidence of neonatal 
hyperbilirubinemia {>12 mg/dl) in full term normal weight infants 
born at 3000 m. In order to assess the contributions of altitude
induced polycythemia and impaired conjugation and excretion of 
bilirubin to this problem, rats kept at a simulated altitude of 
4600 m for 6 weeks were given loading doses (0.5, 1.5, and 3.0 
mg/100 g) of bilirubin and hematocrit, hemoglobin, total and un
conjugated bilirubin determined on samples taken 17 min. later. 

Hematocrit rose from 42.5% to 67.2% and hemoglobin rose from 
14.6 to 20.9 g/dl with exposure to simulated altitude and con
tribute to the significant (p<.05) increase in serum bilirubin 
in rats given no exogenous bilirubin. However, the loading dose 
conditions indicate that an impairment in conjugation, but not 
excretion, also contribute to the altitude effect: at every dose, 
the high altitude rats had significantly higher total serum 
bilirubin levels than sea-level rats, due entirely to a rise in 
unconjugated bilirubin as conjugated bilirubin levels were sig
nificantly reduced in high-altitude rats at all doses. Impaired 
excretion would have led to increased rather than decreased 
conjugated bilirubin in the serum. 

We conclude that both polycythemia and an impairment in bili
rubin conjugation, but not in excretion, occur at high altitude. 
Supported by NIH grant HD 08315 and the American and Colorado 
Heart Associations. 

RESPIRATORY LOOP-AREA ANALYSIS: POSSIBLE EARLY INDICA-1233 TOR OF BAROTRAUMA. M. Douglas Cunningham, Deborah J. 
Boyer, W. Andrew Litzenberger, Diane M. Gagel, Nirmala 

s. Desai, Department of Pediatrics, College of Medicine, Univer
sity of Kentucky, Lexington. 

Effects of mechanical ventilation upon pulmonary dynamics of 
the premature newborn lung were studied during the 1st week of 
life for 13 infants. Dynamic compliance (CL) and lung resistance 
(RL) were determined for spontaneous and mechanical breaths of 
pressure-cycled intermittent mandatory ventilation using a multi
channel recorder with scalar and loop output. Volume-pressure and 
pressure-flow loops were measured by planimetry (mm2/g) to deter
mine compliance loop-area (CL/area) and resistance loop area (RL/ 
area). Seven infants (13llg ± 62) recovered from respiratory dis
tress syndrome (RDS) and were extubated on day 13(!3).Six infants 
(1178g ± 95) developed bronchopulmonary dysplasia (BPD) by week 3 
of life and required mechanical ventilation until day 56(±12). 
During the 1st week of mechanical ventilation, mean airway pres
sure for both groups decreased progressively from 10.4 to 6.3 
cmH20 (r=0.932). Mechanical vs spontaneous breath CL/areas for 
RDS patients on day 7 were 2.40 vs 0.45 (p=0.001) and for BPD pa
tients were l. 62 vs 0. 52 ( p=O. 003). RLf areas of mechanical breaths 
for BPD patients on day 7 were 6 times greater than spontaneous 
breaths (8.42 vs 1.17; p=0.02). We conclude: 1) CL/areas revealed 
that excessive mechanical volumes and pressures were maintained, 
despite conventional ventilator settings and changes, 2) RL/areas 
increased during the 1st week for infants susceptible to BPD, and 
3) respiratory loop-area analyses may identify degrees of baro
trauma to be avoided. 

MILD COOLING TO TREAT APNEA INCREASES OXYGEN •123" CONSUMPTION (V02), Robert A, Darnall, (Spon. by 
John Kattwinkel), University of Virginia School 

of Medicine, Department of Pediatrics, Charlottesville. 
Reducing skin temperature (Tab) from 36.8 C. to 36.0 C. has 

been shown to decrease the frequency of apnea in premature 
infants. We monitored LL premature infants to determine the 
effect of mild cooling on V02, % time apneic (%AP), the fre
quency of apnea, )2, >5, and >LO seconds in duration and 
periodic breathing (PB). Tab was maintained in each infant at 
both 36.8 C. and 36.0 C. for 2-4 hours under a radiant warmer 
(RW), while simultaneously measuring V02 and respiratory 
pattern. Each of 808 one min. sleep epochs was scored for PB(+ 
or-), length of longest apnea (LAP), %AP, and V02. 

V02 (cc/kg/min) 
%AP (%) 
PB (%) 
LAP) 2 sec (% min) 
LAP> 5 sec (% min) 
LAP>IO sec (% min) 

WARM 
9. L L+.07 

16.4 +.7 
38:-4 
74.3 
57,9 
s.s 

MEAN±SEMj * p<.001 

COOL 
10.05+.ll* 
11.8 +.9* 

25:-8* 
56.2* 
42.2* 
4.0 

We conclude that maintaining Tab at 36.0 C. 1) decreased the 
frequency of pauses )2 and >5 sec in the RW. 2) did not alter 
the frequency of pauses >10 sec. 3) decreased the %AP and % PB 
in the RW, and 4) increased V02. We speculate that the reduc
tion in the frequency of short pauses ((10 sec) associated 
with PB during even mild cooling may reflect the effect of an 
increased metabolic rate, 

OF ANGIOTENSIN 11, CATECHOLAMINES, AND OXYGEN • 1235 TENSION IN SYSTEMIC CIRCULATORY ADJUSTMENTS AT BIRTH. 
Dennis Davidson, Alex Sta,lcu{, Robert B. Mellins, 

Columbia U, Coll. of P & S, Babies Hospita , Dept. or Y. 
Angiotensin converting enzyme activity in the fetus is modul

ated by Pao2 and enzyme activity increases 3-fold with elevation 
in Pao

2 
from fetal to neonatal values. Because of the synergism 

between angiotensin II (All) and catecholamines (CATS), we hypoth
esized that both play a role in the systemic circulatory adjust
ments with oxygenation at birth. Six unanesthetized lambs, 
chronically instrumented in utero, were delivered by C-Section 
near term and ventilated insure an unasphyxiated birth. 
Systemic arterial pressure (SAP), Pa02 (mmHg), plasma renin ac
tivity (PRA), All and CATS (pg/ml) were measured before and im
mediately after birth. Simultaneously we determined systemic 
va3cular resistance (SVR, mmllg/L/min) and blood flow distribution 
postnatally (PN). Table shows mean values; * significant from 
fetal. 

Fetal 
2' PN 
5' PN 

10' PN 
30' PN 

Pa02 21 
141* 
150* 
111* 
101* 

PRA 
9.0 

13.0* 
15. 6* 
12.4* 
12.0* 

All 
65 

623* 
493* 
205* 
306* 

CATS 
427 

13463* 
2910* 
1901* 
1602* 

SAP 
48 
62* 
56* 
55* 
54* 

SVR 

48.3 
43.8 
35.7 
42.8 

Significant blood flow changes were limited to elevated brain and 
adrenal values at 2'. Because the high All and CATS levels co
incide with the peaks in SAP and SVR, we suggest that: 1) these 
synergistic mediators foster the high SVR required for normal 
birth; and 2) hypoxemia at birth may alter the levels of these 
mediators, producing pathophysiologic circulatory patterns. 

































































316A NEONATOLOGY 

E]J'ERIENCE WITH AUDITORY BRAINSTEM RESP'1NSE (ABR) IN 1422 NEONATES WITH INTRAVENTRICULAR HEMORRHAC:E (IVH). !lana 
W. Zarafu,Janet Purn,Joyce Chuachingco. (Spon. Frank
lin C. Behrle) College of Med. and Dent. of N.J.-N.J. 

Med. School, Newark Beth Israel Medical Center, Dept. of Ped., 
Newark, N.J. 07112 

Between 6/79 and 10/81, 18 preterm infants (mean birth weight 
1254gms,gestation age 26-35 wks.) with IVH,documcnted by computer
ized axial tomography or ultrasound were evaluated with ABR. ABRs 
were performed as soon as feasible following IVH. IVHs were clas
sified as follows: severe 11, moderate 1, mild 6. Sixteen in
fants survived and had follow-up ABR. 

The ABR waveforms were analyzed to determine the presence, la
tency and amplitude of the 5 major components. Interpeak inter
vals (>Iave I-V) were calculated at 50 db sensation level. Thr ... sh
old for response was also determined. 

The following abnormalities were noted: peripheral auditory 
sensory deficit in 14/18(78%) (2 of these with profound loss), 
prolonged I-V interval in 6/18(33%) (all of whom had severe IVH), 
and gross distortion of waveform with absence of one or more com
ponents in 3/18(16%). With clinical improvement, follow-up ABR 
improved in 7 patients. 

Of all infants with severe IVH 2 had no ABR,indicating end or
gan dysfunction,7/9(77%) demonstrated major ABR abnormalities: 
the absence of one or more components,or significant I-V prolong
gation,only 2/9 showed mildly abnormal ABRs. 

Of the 6 infants with mild IVH 3 showed threshold deficits only, 
2 were normal and 1 showed grossly abnormal waveform which later 

adjunct in the management and 

INCIDENCE, ETIOLOGY AND MANAGEMENT OF PNEUMOTHORAX 
(PN): A RETROSPECTIVE REVIEW. Nishat Zedie, Bhakthan 
Chelliah, !lana W. Zarafu. (Spon. Franklin C. Behrle) 

College of Med. and Dent. of N.J.-N.J. Med. School, Newark Beth 
Israel Medical Center, Dept. of Ped. Newark, N.J. 07112 

The incidence of PN in the Newborn Special Care Unit (NBSCU)was 
reviewed for the years 1977-1980. During this period, we conver
ted from volume to pressure cycled ventilation. Two typesofchesl 
tubes (CT),side or end-hole,were used according to personal pref
erence. Sizes varied from French #10-#14. 

One hundred thirty seven PNs were reviewed among 113 newborns 
(NB): 25(22%) NB had spontaneous PN,l0(9%) had post surgical PN, 
and 78(69%) NB developed PN during assisted ventilation. 

During this period 496/1524(32.5%) infants admitted to NBSCU 
were ventilated. The incidence of PN among the NB onassistec:! vent
ilation was 78/496(15.7%). There was no significant c.hange in the 
annual incidence over the four years. The mean birth weight of 
the ventilated group was 1737gms. 96 PNs were identified among 
the 78 NB. 18 NB had bilateral PN; their mean birth weight was 
1254gms. The right side was affected twice as often as the left. 
One hundred eighteen CT were inserted to treat 96 PNs,l.23 CT in
sertions/PN. More than l insertion was needed in 15 infants. 

We feel that the low incidence of PN and the infrequent neces
sity for CT changes in the population of ventilated NB relates to 
our use of low peak inspiratory pre.ssures. Our suctioning tech
nique has also been modified: suction catheters are measured and 
are not inserted beyond 3mm from the distal tip of the endotrach
eal tube; we have also decreased the frequency of suctioning. In 
addition most of our chest tubes are placed by pediatric surgeons. 

CHANGE IN OUTCOME OF VERY LOW BIRTH WEIGHT (VLBW) 1424 INFANTS (B.W. <1250 gms.). R.A. Zentcno, H.B.P. Meyer 
W .J R Daj l y. Good Samaritan Hospital, Department of 

Pediatrics, Phoenix, Arizona. 
From January through May 1981, 31 VLBW infants were admitted to 

this institution (Group A). During the period from June through 
September 1981, 30 such infants were cared for (Group B). The 
general management of infants in Group A was according to prac
tices in this institution during previous years. Group B infants 
were managed according to a new protocol designed specifically for 
this population of high risk infants. 

This table shows the comparison between 

No. Patients 
B. Weight gms 
Gestation (31) 
l' Apgar (X) 
5' Apgar (x) 
!!MD Incidence 
IVH Incidence 
Survival 

(X) 

GROUP A 
31 
954 
29 
4.1 
6.0 
14 ( .45) 
15 ( .48) 
7 ( .23) 

groups. 
GROUP B 

30 
9')7 
28 
4.0 
6.6 
15 (.50) 
8 ( .27) 
22 (. 73) 

N.S. 
N.S. 
N.S. 
N.C.. 
N.S. 
<D.J.I) 
<0.001 

Changes in care associated with improved outcome included: 
stricter temperature control; decreased handling; continuous and 
more intensive TcP02 monitoring; restricted use of hyperosmolar 
solutions in resuscitation; early institution of feedings; and 
ventilatory parameters delivering the lowest mean airway pressure 
providinf. adequate oxygenation. 

A rational and well organized postnatal care regimen can im
prove outcome for VLBW infants. 

VASOACTIVE SUBSTANCES IN MOTHER AND FETUS DURING 1425 INDUCED HYPOTENSION. Alan B. Zubrow, Salha S. Daniel 
Raymond I. Stark, M. Kazim Husain & L. Stanley James. 

Columbia Univ., Coll. of P & S, Div. Perin. Med., Depts. Ped., 
Anes. , Med. , NY. 

Maternal hypotension either spontaneous or associated with 
regional anesthesia is a potentially serious complication during 
labor. We have investigated the response of both mother and 
fetus to this insult by studying vasoactive substances during 
experimental hypotension in the pregnant sheep. The maternal 
hypotension was induced by nitroprusside infusion. Fetal and 
maternal vasoactive substances were measured in 5 chronically 
instrumented fetal lambs. During hypotension, mean maternal BP 
fell 20% (p<.Ol), while mean fetal BP, heart rate, and arterial 
blood gas values remain unchanged. Secretion of maternal 
vasopressin (VP) increased by a factor of 30 (p<.Ol) and renin 
activity (R) by a factor of 5 (p<.05). Fetal VP increased 
5-fold (p<.Ol) while R increased only slightly. Similarly, 
maternal and fetal catecholamines increased but also without 
statistical significance. Significant correlation was observed 
between fetal and maternal levels of VP (r = .69), R (r = .52), 
epinephrine (r = .55), norepinephrine (r = .81), and total cate 
cholamine (r = .79). In summary, mild nitroprusside- induced 
maternal hypotension greatlv stimulated release of VP and R in 
the pregnant ewe while the fetus is able to maintain its BP and 
blood gases mainly by a moderate elevation of VP. 

NEPHROLOGY 
"NATURAL" Na LOADING, A CRITICAL VARIABLE IN EXPERI

• 1426 MENTAL NEPHROTOXICITY STUDIES IN THE RAT. 
Raymond D. Adelman and Jan Wright, Department of 

Pediatrics, Univ. of California, Davis. 
Rats given gentamicin (GN) in the morning develop less nephro

toxicity than those injected in the evening (Ped.Rcs.l5:680,1980). 
Being nocturnal feeders, rats injected in the AM may be in a Na+ 
loaded, "protected" state. To examine this hypothesis,male Fisher 
344 rats were given HzO, Purina rat chow (containing .4% Na) and 
injected with GN, 120 mg/kg S.C., at 8 J\1.1 (Gr. I) or 6 PM (Gr. II). 
Groups III and IV, also injected at 6 with GN 120/mg/kg S.C., 
were offered during the 10 hours before injection ad lib DsW/1% 
saline or D5W respectively. By day 9, Scr in all groups exceeded 
Scr in saline injected control (Ctl) rats. Gr. I had lower Scr 
(p<.OOl) associated with higher UNa (p<.005) compared to Gr.!!. 
This difference in Scr was eliminated in rats drinking 1% saline/ 
D5W (Gr. III) but not rats given D5w only (Gr. IV). 

"Natural" Na+ loading confers protection against nephrotoxicity 
in rats given GN in the J\1.1. The time of drug administration is a 
critical variable in experimental nephrotoxicity studies. 
Group(n) Injection Time Baseline Na+ Excretion* Scr(ng/dl) Day 9 

1(6) 8 Af.l .086(.009) .93(.12)+ 
Ct1(4) 8 J\1.1 .095(.010) .52(.01) 

11(6) 6 PM .062(.011) 1.70(.07)++ 
Ctl(4) 6 PM .049(.009) .52(.04) 
III(6) NS/D5W 6 PM .250(.043) .94(.06)++ 
Ctl(7) 6 .135(.031) .40(.05) 

IV(6) DsW 6 .054(.008) 2.15(.15) 
*Total mEq for 10 hours before injection +p<.05, ++p<.OOI vs Ctls. 

TUBULAR PHOSPHATE (P) HANDLING IN X-LINKED DOMINANT 1427 RENAL HYPOPHOSPHATEMIC RICKETS (RHR). Uri Alon and 
James C. M. Chan. Medical College of Virginia, Dept. 
of Pediatrics, Richmond, VA 

Improvement in P balances has been recently demonstrated in 
children with RHR treated by 1,25-(0H) 2-D3 (1,25-D) and P supple
mentation. In order to evaluate the effects of 1.2)-D on renal 
handling of P, we studied six children (age 13+4 years) and one 
adult relative with RHR after four days of control (C) and again 
after six days of treatment (T) with 1,25-D (R4 ng/kg/24h). 
Constant metabolic diet and fluid intakes were maintained 
throughout the study. Serum P (Sp), calcium (Seal• PTH; urine P 
(Up), tubular reabsorption of P (TRP), tuhular maximum of P 
(TmP), glomerular filtration rate (GFP) as determined by creat
inine clearance (Ccr> were performed in each study period. 

U TRP TmP/GFR C 
mg/dl mg/kg/24h 7. mg/dl 

c 2.6+0.7 45+31 53+2n 
T 3.5+1.2 )9+21 1.86+0.44 

P<0.02 N.S. N.S. ?<0.01 N.S. 
With treatment, serum PTH decreased from 63+1R to )0 + 17 
ulEq/ml (P<0.05) while Sea increased slightlY from 9.g n.4 
to 10.2 ± 0.6 mg/dl (N.S.). In a 7th RHR child with secondary 
hyperparathyroidism, these effects could not be demonstrated. We 
conclude that the significant elevation in tubular threshhold 
with concomitant increase in Sp, following 1,25-D administration, 
can be related to the reciprocal decline in serum PTH, and that 
this is the reason for the lack of tubular response to 1,25-D in 
the secondary hyperparathyroid patient. 
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AN ABNORMALITY OF THE FOURTH Cm1PONENT OF COMPLEMENT • 1512 ASSOCIATED WITH BENIGN RECURRENT HEMATURIA. Thomas R. 
Welch, Roger E. Spitzer and Ann E. Stitzel. SUNY, 

Upstate Medical Center, Department of Pediatrics, Syracuse 
Seven children with recurrent gross or microscopic hematuria 

were studied. All have normal blood pressure, growth, and renal 
function; none has proteinuria. All of these children have 
decreased serum levels of C4 as measured by a functional (hemo
lytic) assay. When determined immunochemically, however, their 
C4's are within the normal range. The ratios of their hemolytic 
to antigenic C4's ("hemolytic efficiency") average .36 + .15 
(range .16 to .56). The values for hemolytic efficiency in 18 
normal patients average 1.01 + .26 (range .7 to 1.6). Fifteen 
patients with other hypocomplementemic diseases have ratios 
averaging .83 + .32 (range .14 to 1.36). All other complement 
components C2, C3, C5-9, properdin, factor B, factor H, fac
tor I, Cl inhibitor) are normal in these patients. The patients' 
C4 molecules are identical to those of normal serum with respect 
to charge, mobility, and antigenic configuration as determined by 
double immunodiffusion and immunoelectrophoresis. When incubated 
with normal serum, the patients' sera do not decrease the 
C4 titer as would be the case in the presence of a nonspecific in
activator of C4 or an excessive concentration of C4 binding pro
tein. Finally, incubation of the patients' sera with a preformed 
immune complex made at equivalence leads to complete C3 and C4 
consumption suggesting that the abnormal C4 is able to help form 
a stable and efficient classical pathway C3 convertase. These 
data suggest either a genetic cause for this abnormality or exces
sive production of pro-C4 as an underlying defect. 

INHIBITION OF THE DIURETIC AND NATRIURETIC OF 
1513FUROSOODE (F) BY INDOMETHACIN (I) IN PREMATURE IN

l<ANTS. T.F. Yeh, I'.V. Retkerur, A, Wilks, J. Sinr-h, 
R.S. Fildes, Cook Countv Hosp. Dept. of Ped., Univ. of Ill., 
Chicago, Illinois. 

Furosemide (F) has been shown to increase urinarv excretion of 
PGs in premature infants. To evaluate if PG inhibitor, I, would 
affect the diuretic and natriuretic response ofF, 20 oremature 
infants with PDA were divided into two rroups: 10 received F a
lone O.rw/kr-,IV) and 10 received F and I (0. imp/kr-,IV). The BH 
(mean+SEM 1.13+0.15 vs l.l9+0.llkp-), GA VS 

ar-e vs 9.5+2.ldvs) and cardiooulmonarv status 
before the study-were comparable between the rroups. 

Urine Output FENa FEel GFR 
Before studv (ml/kr-/hr) (1-) (1,) (ml/min/1.7im2l 

Or (F) 2.2+0.3 2.8+0.5 4.0+0.9 7.7+0.9 
Gr (P+I) 2.6£0.4 

After studv 0-12 hrs 
Gr (F) 3.4+0.2 4.R+0.8 5.7+1.3 
Gr (P+I) ?.6+0.5 

8.4+1.2 

After stud.v 12-24 hrs -
Gr (F) 3.8+0.5* 5.1+0.9** 8.7+0.8 
Gr (P+I) 2.1+0.3 1.9+0.4 2.6+0.5 

At 12-24 hrs after the studv, infants in Gr-F had an increase in 
urine output, FENa and FEel which was sip-nificantlv r-reater (*o< 
.05, **p<.Ol)than that of infants in Gr I+F. The results of 
this study sup-p,est that the diuretic and natriuretic effects of 
F may be mediated by PGs in premature infants. 

PARADOXICAL STIMULATORY EFFECT OF SERUM FROM IDI0-1514 PATHIC NEPHROTIC SYNDROME (INS) PATIENTS ON HUMAN 
FIBROBLAST (HF) CULTURE. Gaston Zilleruelo, Virginia 

H. Carver, Tom Mcl.eod, Paul Benke, Violet Esquenazi, Carmen Gomez, 
and Jose Strauss. University of Miami School of Medicine, Depts. 
of Pediatrics and Pathology, Miami, Florida. 

Sera from patients with INS have been reported to inhibit 
lymphocyte blastogenesis. Characteristics and pathogenetic sig
nificance of the circulating factor(s) involved have not been 
established. To assess specificity of this growth inhibition for 
lymphocytes, we studied the effect of INS sera on HF. Sera were 
obtained from 5 children (Y. age: 13 yrs; range 10-16 yrs) with 
INS (MCNS 2, FSS 2, and membranous GN I) in relapse (protein
uria> lg/m2/day). All patients had hypoalbuminemia, hyperlipi
demia and normal creatinine clearance; when studied, none were 
receiving prednisone. Sera were incubated with an HF primary 
cell line derived from foreskin or skin biopsy. Control medium 
containing F-12 + FCS was compared to F-12 + FCS + human normal 
or nephrotic sera at 5, 10 or 20% concentration; HF growth was 
followed for 8 days. Nephrotic sera produced a 2-8 fold increase 
of HF growth. Cell counts: normal sera x 94,800 ± 21,407 SEM; 
INS sera x 500,700 + 153,000 SEM (p < 0.001). Peak effect was 
observed at 20% ser; concentration in media. Heat treated sera 
at 56°C for 30 min or dialysis reduced minimally sera's activity. 
Thus, INS sera during relapse inhibit lymphocyte blastogenesis 
but stimulate fibroblast growth. FUrther studies are needed 
to characterize the circulating factor(s) and determine its 
pathogenetic rol·e in the progression of renal disease. 

PERSISTENCE OF SERUM LIPID ABNORMALITIES IN CHILDREN • 1515 WITH MINIMAL CHANGE NEPHROTIC SYNDROME (MCNS) • 
Gaston Zilleruelo, Sung L. Hsia, Michael Freundlich, 

Helen Gorman, and Jose Strauss, Univ. of Miami School of Medicine, 
Depts. of Peds. and Biochem., Miami, Florida. 

Hyperlipidemia (HL) is common during relapse in MCNS. This 
study assessed severity and duration of HL in MCNS children during 
relapse and remission as compared with age matched controls 
(Morrison, J. et al.: Pediatrics 62:990, 1978). Serum total chol
esterol (TC), triglycerides (TG), low density lipoproteins (LDL), 
and high density lipoproteins (HDL) were measured in 39 MCNS chil
dren; 22 were in relapse (proteinuria > I g/m2/day) and 17 were 
in remission (no proteinuria for> 3 mos, x: 2 yrs). Results are 
expressed in mg/dl (x ± SD; * p: < 0.01) and age in yrs (x and 
range). 

GROUP AGE TC TG LDL HDL 
MCNS, relapse 9 (2-17) 361±131* 258+188* 238±71* 62±18 
MCNS, remission 10 (4-20) 223± 77* !Oo± 52* 160±79* 59±17 
Control 10 (6-17) 160± 25 55± 21 95±24 56±11 

LDL/HDL ratios> 2 (normal 1.6-2.0 for ages studied) were observed 
in 88% of children in relapse and 58% in remission. Duration of 
lipid changes in remission correlated well with duration of dis
ease and frequency of relapse. Lipid changes in MCNS may last for 
prolonged periods of time and arc frequently associated with ab
normal LDL/HDL ratios. This study suggests that MCNS children 
need lipid evaluation at regular intervals, and follow-up even in 
remission. Further data should clarify the pathogenesis of per
sistent HL in MCNS children and its role as a risk factor for 
premature coronary atherosclerosis. 

NEUROLOGY 
CEREBRAL BLOOD FLOW CHARACTERISTICS IN THE ILL 

1516PREMATURE: RELATIONSHIP TO SEH/IVH. P.A. Ahmann, 
F.D. D kes A. Lazzara, D.P. Giddens,* T.A. Carri an,* 

M.M. Patino. (Spon. by: J. F. Schwartz Emory University School 
of Medicine, Department of Pediatrics, and *Georgia Institute of 
Technology, Department of Aerospace Engineering, Atlanta, Georgia. 

Factors associated with alteration in systemic vascular 
pressure (volume expansion, pneumothorax, etc.) have been asso
ciated with intracranial hemorrhage in ill preterm infants and 
seem to implicate deficient regulation of cerebral blood flow in 
the etiopathogenesis of SEH/IVH. We have been involved in a 
prospective study using range gated pulsed Doppler ultrasound to 
determine carotid and anterior cerebral flow characteristics in 
ill preterm infants. Serial studies are performed on each infant, 
and response of cerebral flow to changes in mean arterial 
pressure is assessed. Thus far, 9 infants have been studied. 
Five infants demonstrated increased (decreased) cerebral flow 
velocity in response to increased (decreased) mean arterial 
pressure and had intracranial hemorrhage. SEH/IVH occurred prior 
to velocity studies in 4 of the 5 infants. Four infants demon
strated no change in cerebral flow velocity with change in mean 
arterial pressure, and none of these bled. 

In conclusion: (1) Cerebral blood flow velocity alterations as 
a response to changes in mean arterial pressure appear related to 
intracranial hemorrhage in the ill preterm infant. (2) Some ill 
preterm infants can effectively regulate cerebral blood flow. 

CEREBRAL ARTERY lACA) BLOOD FLOW 
1517 VELOCITIES FOLLmiiNG CAROTID LIGATION 

Alice F. Andrews Mar S. Samocha Robert H. Bartlett 
(Spon. by Gary w. Goldstein , Univ. of Michigan Hospitals, Depts. 
of Pediatrics and Surgery, Ann Arbor, Michigan 

Ligation of the right common carotid (LRCC) for venoarterial 
extracorporeal membrane oxygenation (VA ECMO) is always of con
cern, although no neurologic deficit has been shown to occur from 
this procedure. We did Doppler studies to measure ACA pulsatilit) 
indexes (Pis) in 3 infants who had LRCC, to try to detect changes 
in cerebral blood flow (CBF). 

One infant had ACA Pis measured before LRCC, and her left and 
right Pis were equal then. 2.5 hours following LRCC the Pis were 
unequal, with the R PI 0.75 and the LPI 0.62. Two months later 
the difference persisted, with the R PI 0.76 and the L ri 0.52. 
Another infant had ACA Pis measured 5.5 mos. following LRCC, with 
the R PI 0. 76 and L PI 0.69. Both infants had CBF and brain 
scans showing normal and equal perfusion of cerebral hemispheres, 
without cerebral infarct. Both infants are developing normally. 

A third infant had an IVH a few hours after going on VA ECMO. 
ACA Pis done after the IVH were R PI 0.81 and L PI 0.73. This 
infant did not survive. 

U lly factors determining cerebral blood flow velocities (as 
measured by ACA Pis) have equal effects bilaterally. An example 
is asphyxia causing cerebral vasodilation and lowering of the Pis. 
After LRCC, left sided CBF must also supply the right brain. 
This increase in the vascular bed of the left internal carotid is 
reflected in the L ACA by lowering of the L PI with respect to 
the R PI. 



























344A NEUROLOGY 
OUTCOME OF PREMATURE INFANTS lHTH H"DROCEPHALUS (HD) 159() 2° TO INTRAVENTRICULAR HEMORRHAGE (IVH). I1 nna 1<1 .Zarafu 
Lorna Plaza, Abhot Krieger. (Spon. Franklin C. Behrle) 

College of Med. and Dent. of N.J.-N.J. Med. School,Newark Beth 
Israel Medical Center,Dept. of Ped. Newark, N.J. 07112 

From l/78 to 6/81 21 infants developed Hydrocephalus :!
0 to IVH 

documented by ultrasound or computerized axial tomography (CAT), 
mean birth weight 1223gms. Eighteen survived. HD was classified: 
mild 5 (1 exp.) moderate 2(1 lost to follow-up) severe 14(2 exp.) 
Supportive treatment (Rx) was given as necessary. Mild and moder
ate HD didn't receive specific Rx. Rx of severe HD: 4 had repea
ted lumbar taps (RLT),9 had RLT+ventriculo-peritoneal shunt (VPS) 
1 had no specific Rx (clinically well, CAT unchanged.) 

Seventeen infants were followed between 6 mos.-2 yrs. with CAT 
scans, neurologic, hearing, vision and Denver Development2.l screen
ing test (DDST) corrected for gestational age. 5/5 with mild or 
moderate HD had normal DDST,2/5 had mild t reflexes. CAT showed 
no change in 4, improvement 1. 

Twelve infants with severe HD showed: Mild t of reflexes were 
DDST-delay/mos. RLT(3} RLT+VPS(8) ORx(l) noted in 2/3 RLT, 4/8 
Normal 1 1 1 RLT+VPS. Severe spas-
Mild 2-3 4 ticity was noted in 3/8 
Moderate 2-4 RLT+VPS. CAT showed no 
Severe > 6 3 change in 8/12, itnprovc-
ment in 4/12. Severe hearing loss was noted in 1 infant, visual 
impairment in 2 of RLT+VPS. 3/21(14%) infants with HD expired,all 
had severe neurologic impairment. 3/17(17%) survivors had severe 
neurologic impairment,l/17(6%) had moderate development delay. 
8/17(4 7%) mild or no delay. 

PULMONOLOGY 

SPECTRAL ANALYSIS OF BREATHING IN PATTERNS IN 1591 NEWBORN INFANTS. S. Abbasi, S. Duara, J.G. Schwartz, 
T.H. Shaffer and W.W. Fox. Dept. of Peds., Univ. of Pa. 

Sch. of Med., Children's Hospital and Pennsylvania Hospital, and Temple 
Univ., Dept. of Physiology, Phila., PA., and Univ. of Maryland Sch. of 
Med., College Park, MD. 

The majority of studies of neonatal breathing patterns have involved 
wave shape analysis in the time domain. These include determination 
tidal volume, insp. time/exp. time, and respiratory rate (RR). Because 
currently used ventilatory parameters do not differentiate complex 
breathing patterns, a more critical wave shape analysis technique may be 
required. Power density spectral analysis provides a quantitative method 
for expressing a given wave shape as a function of its frequency 
components. Spectral analysis of breathing patterns was evaluated in 5 
spontaneously breathing infants, mean study wt. 1.8 .!. 0.1 kg and study 
age of 35 .!. 17 days. Infants were breathing room air through a face 
mask which was attached to a pneumotachograph to measure air flow 
and this signal was integrated into volume. Data was digitized and 
recorded on flexible disk and analyzed by HP 9845B computer. Power 
spectral density was used to evaluate breathing patterns for frequency 
range, peak frequency (fp) and centroid frequency (fc>· Respiratory 
spectrum bandwidth was 50 to 202 breaths/min. (0.8 - 3.4 Hz). Mean .!. 
SE of fp = 66.5 .!. 2.2 b/min., fc = 68.9 .!. 1.1 b/min. Resp. rate 70 .!. 4 
b/min. There was a significant correlation between fp and RR. It 
appears that power spectral analysis provides a quantitative technique 
for evaluating breathing patterns. Of all various power and frequency 
parameters, fp and fc were most stable and reproducible. 

AIRWAY PRESSURES DURING HIGH FREQUENCY OSCILLATORY 1592 VENTILA1ION: N.B. Ackerman, Jr. 1 ll.M. Null 1 Jr., 
R.A. deLemos (Spon. by J.L. Robatham), Wiltord Hall 

USAF Medical Center, Department of San Antonio, texas 
The applicability of high frequency ventilation (HFOV) in 

patients with dittuse alveolar disease is based on the assumption 
that pulmonary baroinjury will be less likely. We explored the 
relationship between proximal and distal airway pressures during 
HFOV in ten mongrel dogs with normal or oleic acid injured lungs. 
Distal airway pressure was measured through catheters of known 
frequency response inserted retrograde and wedged in the distal 
bronchi. Alveolar mean pressures were estimated atter equilibra
tion following tracheal occlusion. Both pneumatic and mechanical 
oscillators were used with trequencies between 2 and 16 Hz and 
varying I:E ratios. 

In most animals studied, distal mean airway pressures and mean 
alveolar pressures were not signiticantly lower than proximal 
mean pressures regardless at trequency. distal pressures 
were significantly lower at the higher frequencies (over 5 Hz) 
but when extremely high proximal airway pressures were required 
to maintain oxygenation, the distal pressures were signiticant. 
Prolongation at the I:E ratio or maintenance of distending pres
sure by use of a restrictive orifice resulted in circumstances 
where distal peak and mean pressures were higher than those at 
the proximal airway. 

The assumption that HFOV necessarily exposes the distal airway 
to lower pressures is not supported by this data. Distal pressure 
transmission during HFOV is dependent on the I:E ratio, trequency, 
oscillatory volume, and physical characteristics ot the lung. 

APNEA IN INFANTS WITH RESPIRATORY SYNCYTIAL VIRUS 
INFECTION. Nick G. Anas, Christian Boettrich, 

Caroline B. Hall, John G. Brooks. Univ. of Rochester, 
Department of Pediatrics, Rochester, New York. 

We studied breathing patterns during sleep of infants 
ized with culture-proven RSV disease to determine the natural his
tory of RSV-associated apnea, to learn whether apnea represents 
the extreme of a spectrum of abnormalities in breathing 
induced by RSV, and to define the characteristics of susceptible 
infants. During a 2-4 hour sleep period, we continually recorded 
heart rate, rib cage and abdominal circumference, PC02 at the ex
ternal nares, transcutaneous oxygen tension, body temperature, 
and behavior. Sleep studies were repeated daily until there were 
no respiratory pauses seconds. For each study, we measured 
the duration of the longest pause, pauses associated with brady
cardia or hypoxemia, and total duration of respiratory pauses >6 
seconds divided by total sleep duration 

Five of the 32 RSV-infected infants presented with apnea re
quiring assisted ventilation (3) or ICU monitoring (2). All apnea 
\'las non-obstructive. Within 48 hours of admission (within 7 days 
of onset of clinical illness) all infants were free of pauses >15 
seconds or pauses associated with bradycardia or hypoxemia. The 

was <0.5 for all 5 infants. None of the 27 infants present
ing without apnea developed apnea during hospitalization and none 
had Af,D% values > 0. 2 at time of admission. Apnea occurred only in 
prematurely born infants who were less than 40 weeks post-concep
tion. Four of 5 had had apnea of prematurity. Apnea infants more 
often demonstrated radiologic evidence of pneumonia (p<O.Ol) and 
had greater alveolar-arterial 02 gradients (p<O.Ol). 

VENTILATORY RESPONSES IN SUBJECTS WITH A HISTORY OF 1594 CHILDHOOD CYANOTIC BREATHHOLDING SPELLS (CBS). Nick G. 
Anas, John T. McBride, Christian Boettrich, John G. 

Brooks.(Intr.by David H. Smith) .University of Rochester, Dept. of 
Pediatrics, Rochester, NY. 

CBS occurs in 3% of children 3-36 months of age. We tested the 
hypothesis that the ability of these children to breathhold until 
cyanotic and unconscious relates to blunted ventilatory sensitivi
ty to hypoxemia or hypercapnia. We measured ventilatory responses 
to progressive hyperoxic hypercapnia and isocapnic hypoxia by re
breathing techniques in 4 males and 3 females (ages 11-55 years) 
who had physician-documented CBS in early childhood. Responses 
were compared to those of a group of 12 males and 5 females (ages 
18-40 years) with no cardiopulmonary or neurologic disease. Re
sponses were expressed as vital capacities per minute (VC/rnin} as 
a function of rnmHg PC02 , or 02 saturation. For each individual, 
responses in 3 consecutive runs were averaged. Data for control 
(C) and CBS groups are presented. The trend toward lower responses 
in the CBS group does not reach 

statistical significance; many in- llli oN2lli· 
dividuals with CBS demonstrate : . 
normal responses. These data sug- : · 
gest that if an abnormality of : 5 : 
ventilatory control explains CBS Z : ; Z :. · 
in children, it does not persist ! : ;: ; 
into adulthood or involves path- "U : : "U ·. . 
ways oth:r than those controlling > ° C CBS > 0 

the vent1latory response to hyper- lSOCAPNIC HYPERCAPNIC 
capnia and hypoxia. HYPOXIA HYPEROXIA 

RESPIRATORY COUPLING, CA++ AND MG++ LEVELS, AND AGING 1595 IN CYSTIC FIBROSIS AND NORMAL FIBROBLASTS. Cynthia 
F. Bearer , Pamela M. Mattes , John W. Littlefield 

and Peter L. Pedersen. Johns Hopkins Univ. School of Medicine, 
Baltimore, MD 21205. 

We measured the rates of 0- consumption of a patient age-and 
doubling number-matched pair of cystic fibrosis (CF) and normal 
fibroblast cultures, by both intact cells and digitonin
permeabilized cells in the presence and absence of oligomycin or 
oligomycin and 2,4-dinitrophenol (DNP). Basal 02 consumption 
did not differ between the CF and normal cultures, and gradually 
ingreased with culture age from about 3.5 to 8.0 natoms D2/min/ 
10 cells. Respiratory control ratios (DNP-stimulated rate/ 
oligomycin-inhibited rate) with Na succinate as substrate re
mained relatively constant at 2.5 4.0 throughout each cul
ture's lifespan. Total cellular Mg +and ca++ contents 
increased 3.5 to 5.0-fold during the aging of both lines. Al
though both ca++ and Mg++ seemed higher for CF than for 
control cells, the ratio (Ca +)/(Mg++) was higher at all points 
in the lifespan of CF fibroblasts, suggesting elevated ca++ in 
CF cells. Since CF cells grew significantly more slowly after 
only 4 doublings and stopped growing after 26 doublings compared 
to doublings for the control cells, cation differences may 
reflect early senescence in CF cells. The findings of increased 
ca++ in CF cells but normal respiratory control suggest a de
fect inca++ efflux from CF cells at the mitochondrial or plasma 
membrane. (Supported in part by a Cystic Fibrosis Foundation 
Fellowship). 
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