
BEHAVIORAL SCIENCE AND HEALTH STUDIES 

AN APPROACH TO THE DEVELOPrlENT OF LEVEL I1 PERINATAL 

1 CARE UNITS UTILIZING HEALTH CONSUMERS AND PKYSICIAN 
EXTENDERS. Eugene W. Adcock, Frank H. Morr iss ,  0 .  

Sco t t  Hume, Joan W. S toerner ,  Charles L. Paxson, and Susan E. 
Denson. (Spon. by R. R. Howell). Univers i ty  of Texas Medical 
School a t  Houston, Departments of P e d i a t r i c s  and Ob-Gyn, Houston. 

Three Level I11 Regional P e r i n a t a l  Centers (Level 111s) com- 
bined e f f o r t s  t o  develop Level I1 P e r i n a t a l  Care Uni ts  (Level 
11s)  i n  r u r a l  and urban loca t i ons  i n  a  catchment a r ea  with 50,000 
annual b i r t h s .  Continuing education programs included: surveys  
of f a c i l i t i e s  and educat ion needs of community h o s p i t a l s  (CHs), 
l e c t u r e s  f o r  Emergency Medical Technicians involved i n  t ranspor-  
t a t i o n ,  a  telephone "hot l ine"  network, workshops and symposia f o r  
hea l t h  p ro fe s s iona l s  and consumers, s p e c i a l l y  prepared video- 
tapes ,  and s e l f - eva lua t i on  s tudy guides.  P e d i a t r i c  nurse  p r a c t i -  
t i o n e r s ,  nurse  c l i n i c i a n s  i n  neonatology and o b s t e t r i c s ,  physi- 
c i ans ,  l o c a l  c i t i z e n s  and pharmaceutical r ep re sen t a t i ve s  worked 
a s  a  team t o  i nc rea se  awareness of t h e  need f o r  Level 11s and t o  
provide  educat ion t o  consumers and p ro fe s s iona l s .  Problems in-  
cluded: (1) assessment of immediate e f f ec t i venes s ;  (2) personnel 
turnover i n  CHs; (3) coordinat ion among Level 111s; (4) long d i s -  
tance  t r anspo r t a t i on ;  (5) p a t i e n t  c a r e  f inancing;  and (6) CHs' 
competit ion f o r  recogni t ion  a s  Level 11s. Accomplishments a f t e r  
1 8  months a r e :  (1) enhanced u t i l i z a t i o n  of f a c i l i t i e s  and pa t -  
t e r n s  of r e f e r r a l ;  (2) development of 7  emerging -eve1 11s;  (3) 
1,856 educat ional  con t ac t s ;  (4) concerted consumer e f f o r t  i n  
dehlopment  of Level 11s; and (5) delayed but  spontaneous i n t e r -  
e s t  among o b s t e t r i c i a n s  following t h e i r  recogni t ion  of a l a g  i n  
ob - s t e t r i ca l  hea l t h  c a r e  de l i ve ry .  

PRIMARY CARE RESIDENCY. Joel J. A 1  e r t ,  Al*. 2 Cohen, Benjamin Siegel, Owen Mathie:, John Carper, 
Boston Univ. Sch. of Med., B o s ~ L ' . ~  City Hospital, 

Depts. of Ped. and Med., Boston, Ma. 
A three year primary care residency (PC) for pediatricians and 

internists has functioned for two years and i s  one effort  to  
modify pediatric training to  meet primary care needs. The pro- 
gram retains much of usual training but differs by i t s  multi- 
disciplinary faculty, crossover rotations in Pediatrics and Med- 
icine, social science and psychiatric content, and intensive 
ambulatory experience either in hospital or health center s i tes .  
A separate evaluation unit i s  studying program development and 
outcomes. Evaluation to date i s  principally descriptive due to  
the small size of the trainee cohort (16). Comparing the train- 
ees to  other BCH housestaff (80) showed no major differences in 
medical school performance, rank on match, and cognitive knowl- 
edge, (measured by pretests provided by the American Boards of 
Pediatrics and Medicine). PC pediatric trainees express greater 
interest  in inner c i ty  practice, adolescents, behavior disorders, 
growth and development, and practice organization. Non PC 
pediatric trainees expressed greater interest  in the medical sub- 
specialties. Since one of the stated program goals i s  to  a t t rac t  
physicians to inner c i ty  practice, one outcome measure w i l l  be 
how the residency reinforces or a l te rs  th is  goal. 

THE CORRELATION OF EDUCATIONAL LEVEL, ECONOMIC STATUS, 

3 AND MATERNAL-INFANT FEEDING METHODS I N  AN URBAN POPU- 
LATION. J ay  E. Berkelhamer, Ruth Whitham, J u l i a  North 

and J a n i s  Mendelsohn (spon. by Samuel Spector) .  Univ. of Chicago 
P r i t z k e r  School of Medicine, Department of P e d i a t r i c s ,  Chicago, 
I l l i n o i s .  

248 mothers of consecut ively  born i n f a n t s  a t  the Chicago Lying 
I n  Hospi ta l  were interviewed dur ing t h e i r  f i r s t  postparturn day. 
Among the  ques t ions  asked were: 1) whether b r ea s t  feedings  would 
be used, 2) the  h ighes t  grade completed i n  school ,  and 3) the  
es t imated family income per year .  

37 mothers indica ted  t h a t  they planned t o  b r e a s t  feed t h e i r  
i n f ah t s .  These included mothers t h a t  would use a  combination of 
b r e a s t  and b o t t l e  feedings .  188 mothers o f f e r ed  an income e s t i -  
mate when asked. Of the  152 wi th  family incomes of l e s s  than 
$10,000 per yea r ,  19  (12.5%) indicated  they would b r e a s t  feed. 
11 (30.5%) of the  36 wi th  h igher  incomes planned t o  b r e a s t  feed.  
The d i f f e r ence  between the two groups i s  s i g n i f i c a n t  a t  the  W.02 
l e v e l .  A l l  mothers volunteered t h e i r  educat ional  l eve l .  Of t he  
80 with a  l e v e l  of  10th  grade o r  l e s s  5  (6.3%) planned t o  b r ea s t  
feed.  32 (19%) of the remaining 168 wi th  h igher  educat ional  
l e v e l s  a l s o  planned t o  b r e a s t  feed.  This d i f f e r ence  i s  s i g n i -  
f i c ? n t  s t  t he  P<.02 l e v e l .  

Although the  frequency of b r ea s t  feeding is on ly  15% i n  the  
popula t ion s tud i ed ,  there  i s  a  d i r e c t  c o r r e l a t i o n  wi th  increased 
income and educat ional  l eve l s .  I n  p a r t s  of t he  world where b r e a s t  
feeding i s  more common, increased income and educat ional  s t a t u s  
have been negat ively  co r r e l a t ed  wi th  b r e a s t  feeding.  

PRADER-WILL1 SYNDROME: BEHAVIORAL TECHNIQUES 4 RESULTING I N  WEIGHT LOSS. Andrew S. Bondy, Karl I. 
Altman, and Joseph G. Hollowell (Spon. by Cheng 

Cho). Kansas Univers i ty  Medical Center ,  Chi ldrens  Rehabili-  
t a t i o n  Unit and Departments of Human Ecology and P e d i a t r i c s ,  
Kansas City.  

Behavioral techniques succes s fu l  i n  wt. reduct ion w i th  normal 
obese people have not had success  wi th  obese Prader-Willi  c h i l -  
dren. This  s tudy of a  Prader-Willi  adolescent  female demon- 
s t r a t e d  wt. l o s s  which was maintained i n  a  n a t u r a l  environment. 
She weighed 239.5 l b s .  a t  the  s t a r t  of t h i s  program and had 
been gaining a t  3.5 lbs./wk. The 8  wk. i n -pa t i en t  program t o  
i n i t i a t e  and reward changes i n  e a t i n g  pa t t e rn s  began by con- 
t r a c t i n g  with t he  c l i e n t  toward earning s p e c i f i c  s o c i a l  rewards 
i n  exchange For se l f -moni tor ing of 1) food and c a l .  i n t ake  2) 
wt. and 3) exerc ises .  Hosp i t a l  s t a f f  monitoring of t he  c l i e n t ' s  
performance showed 91% agreement wi th  the  c l i e n t ' s  self-moni- 
t o r ing .  Only a f t e r  2  wks. of self-monitoring were con t r ac t s  
f o r  l o s ing  wt. in t roduced.  At t h i s  t ime the  c l i e n t  a t e  200 
ca l . /day over  amt. prescr ibed.  Each wt.-loss con t r ac t  had 
rewards propor t ionate  t o  amt. of wt. l o s s .  The d i e t  was main- 
t a ined  only when rewarded. Cal. i n t a k e  was maintained a t  
1000/day o r  l e s s  f o r  t he  l a s t  6 wks. The c l i e n t  l o s t  21.5 l b s .  
dur ing t he  8  wks. Measures of c o l a t e r a l  behaviors (e.g., 
exe rc i s e ,  s e l f - ca re ,  e t c . )  i nd i ca t ed  t h a t  con t r ac t i ng  was 
necessary  f o r  t h e  behaviora l  changes. Contrac t ing a t  home has  
r e s u l t e d  i n  continued wt. l o s s  a t  1 lb./wk. The r e s u l t s  suggest  
t h a t  behaviora l  programs can a l t e r  e a t i ng  behaviors  of Prader- 
W i l l i  ch i ldren.  

5 PARENTAL EVALUATION OF VERY LOW BIRTHWEIGHT (VLBW) 
CHILDREN AT PRESCHOOL AGE. Michael H. Boyle, WE. 
Giffen,  Pamela M .  F i tzhardinge ( S ~ o n .  hy Paul. 

Swyer). Research I n s t . ,  Hosp. f o r  Sick  Chi ldren,  Univ. of Toronto, 
Toronto, Canada. 

This  s tudy was done t o  determine whether t h e  pa ren t s  of VLBW 
i n f a n t s  f e e l  t h e i r  c h i l d  i s  a  hurden a t  t h e  preschool age. 
Parents  of 75 i n f a n t s  born between Jan  1170-July 1 /71  wi th  
b i r thweights  under I501 g  formed t h e  study group. Pa ren t s  of 
55 i n f a n t s  born a t  t h e  same t ime,  normal a t  h i r t h  with a  weight 
over 2500 g  served a s  con t ro l s .  Home in terviews were done when 
the  ch i ld r en  were 3-5 years  o ld .  Questions were d ivided i n t o  7  
major a r e a s :  development, hea l t h ,  p lay ,  t o i l e t  t r a i n i n g ,  feeding,  
s leeping and d i s c i p l i n e ;  t he  ques t ions  examined I )  problems 
repor ted  by t h e  pa ren t s  2) s p e c i a l  c a r e  qiven t o  t he  c h i l d  3) 
pa ren t a l  r e a c t i o n s  t o  t h e  c h i l d ' s  c a r e  and 4) pa ren t a l  com- 
par ison v i t h  a  "normal" c h i l d .  The study group showed more 
negat ive  eva lua t i ons  i n  fou r  a r ea s :  development (ptO.01) , 
hea l th  (ptO. 01) , play ( ~ ( 0 . 0 1 )  and t r a i n i n g  ( ~ ( 0 . 0 5 ) .  F i f t y -  
two (69%) of t h e  VLBW ch i ld r en  were f r e e  from C.N.S. d e f e c t s  and 
had I . Q .  scores  over 80 by 3  years .  Pa ren t a l  eva lua t i on  of t h i s  
subgroup of "normal" VLBW ch i ld r en  were compared wi th  t he  
con t ro l s  and gave more negat ive  r e s u l t s  i n  only one a r ea :  h e a l t h  
(p t0 .05) .  The r e s u l t s  i n d i c a t e  t h a t  h e a l t h  r ep re sen t s  a  common 
concern among pa ren t s  of VLBW ch i ld r en  a t  t he  preschool age ,  h u t  
only those  ch i ld r en  wi th  s igns  of neurologic  sequelae  and/or  
low I.Q. continued t o  cepresent  a  hurden t o  t h e i r  f ami l i e s .  

LAWYER PRODUCED PAIN, DISEASE AND SUFFERING, Robert L. 6 Brent,  J e f f e r son  Med. Co l l . ,  Pedia t .  Dept. ,  P h i l a . ,  
Pa. 

Over t he  pas t  15 years  I have received w r i t t e n  o r  ve rba l  com- 
munication concerning over 100 negl igence  l awsu i t s  dea l i ng  w i th  
malformed i n f a n t s  and ch i ld r en .  Many of t h e  s u i t s  have been 
dropped, many have been s e t t l e d  ou t  of cou r t  and approximately 25 
have reached the  courtroom. I n  1967 I ind i ca t ed  (Pedia t .  71:288) 
t h a t  t he  number of l awsu i t s  seemed t o  be i nc rea s ing ,  not  r e a l i z -  
ing  t h a t  t he  i nc rea se  was f o r e t e l l i n g  an epidemic. The reasons 
f o r  t h i s  epidemic a r e  due t o  a t t i t u d e s  and happenings i n  t h e  
medical,  l e g a l  and l ay  s e c t o r s  of our soc i e ty .  I n  t h i s  presenta-  
t i o n  I would l i k e  t o  focus on t he  con t r i bu t ion  of t h e  l e g a l  pro- 
f e s s ion  t o  t he  i n ju red  ch i ld  and family i n  producing more pain  
and s u f f e r i n g  and, i n  some in s t ances ,  even d i s ea se  by present ing 
case  h i s t o r i e s  t o  exemplify t h i s  t h e s i s .  The case  h i s t o r i e s  
c l e a r l y  i n d i c a t e  t h a t  when a  family becomes o rches t r a t ed  by a  
lawyer i n t o  t h e  pos i t i on  of devoting a  g r ea t  dea l  of t h e i r  energy 
t o  l i t i g a t i o n ,  many high p r i o r i t y  family r e s p o n s i b i l i t i e s  a r e  
ignored and important c u l t u r a l  s tandards  a r e  d i s t o r t e d .  To win 
a t  a l l  c o s t s  may be good f o r  a  f o o t b a l l  team, but  i t  is obviously 
bad f o r  a  family. We must make d r a s t i c  changes i n  t he  method of 
suppor t ing t he  v ic t ims of d i s ea se  and i n j u r y  s o  t h a t  l i t i g a t i o n  
is no longer  necessary t o  compensate and suppor t  p a t i e n t s  and 
f ami l i e s  whether negligence is o r  is not  a  f a c t o r .  The process  
of l i t i g a t i o n  r a r e l y  so lves  t he  p a t i e n t ' s  problems and f r equen t ly  
develops i n t o  a  d i s ea se  a l l  i ts  own. 
(Supported by NIH HD 630, HD 370, ES01121; (E(11-1)3268) 



- GENETIC KNOWLEDGE OF COkVIECTICLlT PEDIATRICIANS. MORAL REASONING, A'I'I'ITUDES ABOUT TREATMENT OF CRITI- 
1 0 CALLY ILL PATIENTS, AND PERFORMANCE I N  PEDIATRIC RE- K.K.Bucholz ,Y.E.Hsia,S.P.Korper ,S.S.Mick. Yale Univ. 

School of Med.,New Haven,Conn.(Spon.by L.E.Rosenberg) 
The g e n e t i c  knowledge and a t t i t u d e s  of Connecticut p e d i a t r i -  

c i ans  were surveyed by ques t i onna i r e ,  and compared with t h e i r  
t r a i n i n g  and t h e i r  ranking of cont inuing educa t iona l  m a t e r i a l .  Re- 
sponses were received from 223 of 379 p r a c t i t i o n e r s  (59%),and 52 
of 117 house-staff (44%). Knowledge about neonata l  screening f o r  
PKU(99% correct )was  b e t t e r  than t h a t  f o r  galactosemia(64% co r r ec t )  
A v a i l a b i l i t y  of p r ena t a l  t e s t i n g  f o r  Down's syndrome was known by 
95%,but only 57% knew spina  b i f i d a  was detec table ,and j u s t  54% 
knew PKU was no t  de t ec t ab l e .  Comprehension of recurrence  r i s k s  
was f a i r  f o r  s i c k l e  c e l l  anemia(75%); weak f o r  F a l l o t ' s  t e t r a logy  
(53%);and poor f o r  the  p o s s i b i l i t y  of muta t ion causing a  new case 
of Duchenne's muscular dystrophy(32%)or achondroplasia(24%). Com- 
par ison wi th  t r a i n i n g  v a r i a b l e s  showed s i g n i f i c a n t  co r r e l a t i ons  
of co r r ec t  responses with year  of graduat ion.  The 1960-1970 co- 
ho r t  scored higher  than e a r l i e r  o r  l a t e r  graduates .  

Most p r ac t i t i one r s (9 l%)wou ld  inform t h e i r  p a t i e n t s  about pre- 
n a t a l  gene t i c  t e s t s ; 64% would expla in  recurrence  r i s k s  t o  t h e i r  
fami1ies;but 70% r a r e l y  d iscussed problems with a  g e n e t i c i s t .  

For cont inuing educa t ion ,p rac t i t i one r s  r a t ed  journals  h ighes t ,  
followed c lo se ly  by rounds ,specia l ty  t e x t s  and consu l t a t i ons .  
Areas of gene t i c s  viewed a s  important were: inher i tance  p a t t e r n s ,  
congeni ta l  malformations, and g e n e t i c  counseling. 

This  s tudy has shown some weaknesses i n  p e d i a t r i c i a n s '  know- 
ledge of i nhe r i t ance  pa t t e rn s  and newer d i agnos t i c  tes ts .Cont inu-  
i ng  educat ion i n  gene t i c s  should emphasize t op i c s  important t o  
p r a c t i t i o n e r s ,  using channels ranked high by them. 

THE ORGANIZATION OF BEHAVIOR IN DOWN'S SYNDROME 8 IFFANTS. Dante C i c c h e t t i  and Linda Mans. ( I n t r .  by 
Amos S. Deinard, M.D.). I n s t i t u t e  of Child Develop- 

ment, Univers i ty  of Minnesota, Minneapolis. 
To d a t e ,  most i n v e s t i g a t i o n s  of Down's syndrome (DS) ch i ld r en  

have pa id  perfunctory  a t t e n t i o n  t o  developmental processes .  In- 
s t e a d ,  they have been concerned wi th  biochemical and cytogenic 
ana lyse s ,  wi th  t h e  hope t h a t  t he se  i n q u i r e s  would reduce the  
h i a t u s  between the  chromosomal anomalies and t h e  u l t ima te  b io-  
psychological  outcomes. Such s t u d i e s  r e f l e c t  a  defect model of 
r e t a r d a t i o n .  I n  c o n t r a d i s t i n c t i o n ,  t h e  developmental model 
s t i p u l a t e s  t h a t  a  comprehensive understanding of r e t a rded  c h i l -  
dren  r e q u i r e s  an  i n t e g r a t i o n  of s o c i a l  and emotional f a c t o r s  w i th  
cogn i t i ve  f a c t o r s .  I n  t h i s  p o s i t i o n  i t  i s  assumed t h a t  b a s i c a l l y  
t he  developmental p roces s  is  s i m i l a r  i n  r e t a rded  and normal c h i l -  
d r en ;  t h a t  i s ,  t h a t  t h e r e  is  a  s i m i l a r  o rgan i za t i on  i n  t he  be- 
havior  and development of a t y p i c a l  ch i l d r en .  25 DS i n f a n t s  a r e  
p a r t i c i p a t i n g  i n  a  l ong i tud ina l  s tudy examining t h e  r e l a t i o n s h i p  
between a f f e c t i v e  and cogn i t i ve  development. It was found t h a t  
t he  DS i n f a n t s  laughed t o  s t imulus  i tems i n  t h e  same order  a s  
d id  the  normal i n f a n t s ,  a l though t h e  process  was delayed by 
s e v e r a l  months. I n  a d d i t i o n ,  cogn i t i ve  developmental s t a t u s ,  
assessed by the  Bayley and Uzgiris-Hunt s c a l e s ,  p a r a l l e l e d  t h e  
l e v e l  of a f f e c t i v e  development. There was a  s t r i k i n g  i nd iv idua l  
consis tency ac ros s  t he se  i nd i ce s ,  suggest ing t h e  organized na tu re  
of r e t a rded  development. With a l l  DS bab ie s ,  a t t e n t i o n  t o  emo- 
t i o n a l  growth must accompany the  concern about cogn i t i ve  develop- 
ment. For a l l  bab i e s  development i s a n  i n t eg ra t ed  process.  

- - 
SIDENTS: Char les  D. Cook, SUNY, Brooklyn: Mark Bar- 

s, T. Joseph Sheehan, Susan R .  Husted, Gary Kasey, Univ. d 
Ct .  Health C t r . ,  Farmington; Dan Candee, Harvard Univ., Cambridge. 

Using (1) a ques t i onna i r e  devised by Diana Crane t o  a s se s s  
t h e i r  ac t iv ism i n  t r e a t i n g  c r i t i c a l l y  ill, i r r e v e r s i b l y  damaged 
zh i ld r en  and (2 )  t he  Defining I s sues  Tes t  by James Rest t o  a s s e s s  
t h e  developmental l e v e l  of  moral reasoning,  complete d a t a  were 
obta ined on 146 p e d i a t r i c  r e s i d e n t s  who were r a t e d  by t h e i r  su- 
pe rv i so r s  on o v e r a l l  performance and a l s o  on 18  sub-divis ions  
considered important a spec t s  of performance. The major i ty  (117) 
of  re ipondents  were from two major un ive r s i t y  h o s p i t a l s  wi th  21 
st i l l  r e s i d e n t s  a t  t h e  t ime of t he  s tudy and 96 former t r a i n e e s  
who had l e f t  t h e  programs 1-9 yea r s  before  t he  study. An addi- 
t i o n a l  17 were cu r r en t  r e s i d e n t s  from community h o s p i t a l s  wi th  
46% FMG's and 12 were from an urban h o s p i t a l  wi th  95% FMG's. 
S t r i k i n g  d i f f e r ences  were found between the  va r ious  groups of  r e -  
s i d e n t s  i n  l e v e l  of moral reasoning and ac t iv ism:  47% from t h e  
un ive r s i t y  h o s p i t a l s ,  71% from the  community h o s p i t a l s ,  and 91% 
from the  urban h o s p i t a l  opted  f o r  a c t i v e  t rea tment .  Among a l l  
cu r r en t  r e s i d e n t s ,  t he re  were s i g n i f i c a n t  a s soc i a t i ons  between 
s e n s i t i v i t y  t o  family attitude--socio-economic f a c t o r s  and moral 
reasoning** and r a t e d  performance**. Moral reasoning was s ign i f -  
i c a n t l y  r e l a t e d  t o  t he  following performance r a t i n g s :  o v e r a l l  
performance*, personal  v s .  impersonal p a t i e n t  care***, p e d i a t r i c  
knowledge**, c l i n i c a l  judgment**, dec i s ion  making a b i l i t y * .  com- 
pass ion*,  and r e l a t i n g  we l l  t o  pa t i en t s* .  (*p < .05 ,  **p <.01, 
***p <.001) . 

ECOLOGICAL CHARACTERISTICS OF A NEONATAL INTENSIVE 11 CARE UNIT. Cecel ia  M. Daum, Katharine R. Lawson and 
Gerald C. Turkewitz, Depts. of P e d i a t r i c s  and Psy- 

c h i a t r y ,  Alber t  E ins t e in  Col l .  of Medicine, Bronx, New York 
(Spon. by L. M. Gar tner) .  

I n t e rven t ion  programs have assumed t h a t  t he re  is  a  l a ck  of 
adequate s t imu la t i on  i n  i n t ens ive  c a r e  nu r se r i e s  which may be 
de t r imen ta l  t o  the  subsequent motor and cogn i t i ve  development of 
hosp i t a l i z ed  premature i n f a n t s .  This s tudy was designed t o  de t e r -  
mine t he  frequency and pa t t e rn ing  of environmental s t imu la t i on  
normally p re sen t  i n  a  neonata l  i n t e n s i v e  ca re  cen t e r .  Acoustic 
events ,  i l l umina t ion  l e v e l s  and handl ing were noted every 15 
minutes dur ing e i t h e r  a  24 o r  72 hour per iod.  A l l  observat ions  
were made wi th in  each of 4  i n t ens ive  ca re  rooms. Speech s t i m u l i  
were p re sen t  dur ing 82.2% of t he  observat ions ;  non-speech audi-  
t o ry  s t i m u l i  were recorded dur ing 96.3% of the  observat ions .  
Tota l  aud i to ry  s t i m u l i  (62 t o  80 db) occurred dur ing 95% of the  
observat ions .  Handling of t he  i n f a n t s  occurred dur ing 11.6% of 
the  per iods .  Although the re  were i l l umina t ion  changes r e s u l t i n g  
from s o l a r  d iu rna l  rhythmici ty ,  i n f a n t s  were cont inuously  ex- 
posed t o  moderate l e v e l s  of i l l umina t ion  (mean:63.2 f t .  candles ;  
range 50.4-73.8 f t .  c and le s ) .  Therefore,  r a t h e r  than being de- 
pr ived of s t imu la t i on ,  hosp i t a l i z ed  premature i n f a n t s  may be ex- 
posed t o  i napp rop r i a t e  and excess ive  s t imu la t i on  which may pro- 
v ide  few oppor tun i t i e s  f o r  i n t e r senso ry  i n t e g r a t i o n .  In terven-  
t i o n  programs which a t tempt  t o  provide even g r e a t e r  s t imu la t i on  
wi thout  i nc rea s ing  the  p o s s i b i l i t i e s  f o r  i n t e r senso ry  i n t e g r a t i o n  
may be det r imenta l  t o  subsequent neuro-behavioral development. 

AN AROUSAL MODEL OF AFFECTIVE EXPRESSION I N  DOWN'S EFFECT OF MYELODYSPLASTIC PARAPLEGIA ON ADOLESCENT AD- 9 SYNDROME INFANTS. Dante C i c c h e t t i  and Dan A. Nichols.  12 JUSTMENT Sandra L. H. Davenport, P a t r i c i a  W. Hayden, 
( I n t r .  by Amos S. Deinard, M.D.). I n s t i t u t e  of Child Mary 3. Campbell, David B. S h u r t l e f f ,  Univers i ty  of 

Development, Univers i ty  of Minnesota, Minneapolis.  Washington, Department of P e d i a t r i c s ,  S e a t t l e ,  Washington. 
A r ecen t  review and previous  r e sea rch  wi th  normal i n f a n t s  has To t e s t  t h e  c l i n i c a l  impression t h a t  adolescents  w i th  myelodys- 

genera ted  a  model which suggests  t h a t  tens ion f l u c t u a t i o n  is  p l a s i a  mature e a r l y  phys i ca l l y  ye t  l a g  behind i n  emotional ad ju s t -  
c e n t r a l  i n  a f f e c t i v e  express ion and t h a t  such modulation of ten-  ment 20 myelodysplastic s u b j e c t s  age 10-18 wi th  average i n t e l l i -  
s i on  has  func t iona l  s i gn i f i cance  f o r  t h e  i n f a n t .  The s a l i e n t  gence were compared t o  age-and sex-matched non-paraplegic c o n t r o l s  
f e a t u r e s  of t h i s  model a r e  a  per iod of a f f e c t - f r e e  o r i e n t a t i o n ,  us ing a  s t ruc tu red  i n t e rv i ew  of pa ren t  and c h i l d ,  phys i ca l  exami- 
which l eads  t o  a  per iod of a p p r a i s a l ,  and t h e  subsequent develop- na t i on  and fou r  s tandardized self-image, s o c i a l  adjustment s c a l e s .  
ment of t ens ion .  The r e s u l t a n t  a f f e c t i v e  response is  thus  a  On Tanner c r i t e r i a  g i r l s  but  not boys w i th  myelodysplasia had ear- 
f unc t ion  of t he  degree of s t imulus  i n t e n s i t y ,  s t imulus  incon- l i e r  phys i ca l  development than con t ro l s .  The psychologic t e s t s  
g r u i t y ,  and pre-stimulus a rousa l  l e v e l .  25 Down's syndrome (DS) revealed  s i g n i f i c a n t l y  poorer adjustment i n  t h e  myelodysplastic 
i n f a n t s  have been p a r t i c i p a t i n g  i n  a  l ong i tud ina l  s tudy of . group p a r t i c u l a r l y  regarding self-esteem (p=.003), sexual  a t t i -  
a f f e c t i v e  development. From 4 m o ~ t h s  u n t i l  age 2 ,  each i n f a n t  is  tudes  and body image (p=.03) and s o c i a l  r e l a t i o n s h i p s  (p=.005). 
adminis tered  a  s e r i e s  of 30 i tems,  found t o  e l i c i t  l augh te r  i n  Although the  two groups had comparable means of express ing f ee l -  
normal i n f a n t s ,  twice per  month i n  t h e i r  own homes. Our d a t a  ings  t he  phys i ca l l y  handicapped were more defens ive  about t he se  
suggest  t h a t  DS i n f a n t s  a r e  l e s s  a f f e c t i v e l y  responsive  than f e e l i n g s  i n  t h e  t e s t  s i t u a t i o n .  Controls  were a b l e  t o  express  
normal i n f a n t s ,  even a f t e r  t h e  e f f e c t s  of delayed cogn i t i ve  concerns about family r e l a t i o n s  whereas s u b j e c t s  tended t o  deny 
development a r e  removed. Concurrent l abo ra to ry  psychophysiological them. Subjects  showed more concern about school  and were l e s s  
s t u d i e s ,  us ing t he  "Visual C l i f f "  and i n f a n t s '  responses  t o  knowledgeable and r e a l i s t i c  about f u t u r e  p l ans  f o r  family and 
impending c o l l i s i o n  a s  i nd i ce s  of a f f e c t ,  y i e ld  s imi l a r  r e s u l t s .  c a r ee r  than t h e i r  age-matched con t ro l s .  Pa ren t s  of both groups 
Our d a t a  and t h a t  of o t h e r s  suggest  t h a t  a rousa l  p l ays  a  major underestimated t h e  sadness  f e l t  and t ea s ing  endured by t h e  adoles-  
r o l e  i n  t h e  development of a f f e c t  i n  DS i n f a n t s .  According t o  our cen t  and overestimated t h e  c h i l d ' s  knowledge about sex  and the  
model, a f f e c t  and a t t e n t i o n  abnormal i t ies  may be c o r r e l a t e s  of a  l i ke l i hood  of t h e  c h i l d  coming t o  them with  problems of any type .  
fundamental de fec t  i n  DS i n f a n t s '  a rousa l  systems. This  ba s i c  This  s tudy confirms t h a t  paraplegia  s e r i o u s l y  impedes emotional 
a rousa l  d e f i c i t  may have important impl ica t ions  f o r  cogn i t i ve  matura t ion and i n d i c a t e s  s p e c i f i c  a r e a s  where communication and 
in t e rven t ion  s t r a t e g i e s  w i th  t he se  i n f a n t s .  adapt ive  a l t e r n a t i v e s  must be developed i f  t he se  p a t i e n t s  a r e  t o  

become func t iona l  a d u l t s .  
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, , ASSESSMENT OF FAMILY ADAPTATION TO CYSTIC FIRROSIS 

13 Carolyn R. Denning, Pluriel  M. Gluckson and P a t r i c i a  
Riccio ,  ( I n t r .  by Ruth C. Ha r r i s ) ,  College of Physi- - 

c i ans  h Surgeons of Columbia Univ., Department of P e d i a t r i c s ,  NY 
Pa ren t s  of Cyst ic  F ib ros i s  (CF) p a t i e n t s  must simultaneously 

cope wi th  the medical,  psychosocial and he red i t a ry  a spec t s  of a 
h igh-r isk ,  high-burden disease .  This  c r e a t e s  great  s t r e s s .  We 
have attempted t o  t e s t  the  hypothes is  t h a t  increas ing pa ren t s '  
understanding of the  g e n e t i c  impl ica t ions  of CF would l e s sen  
s t r e s s  wi th in  these  f ami l i e s .  A sample popula t ion of 104 fami- 
l i e s  was interviewed t o  i d e n t i f y  a s  many causes of m a r i t a l  
s t r e s s  a s  they f e l t  appl ied ,  t o  determine t h e i r  l e v e l  of gene t i c  
comprehension, and t o  d i s cus s  t he  d i f f i c u l t i e s  of l i v i n g  wi th  a 
ch ron ica l l y  ill ch i ld  of uncer ta in  l i fe-span.  
CAUSES OF STRESS NO. FAM. I CAUSES OF STRESS NO. FAM. 
Home t rea tment  regimen 50 1 In t e r f e r ence  from r e l a t i v e s  14 

AUTISH AND OCULOCUTANEOUS AJ.RIN1SI.I I N  TIJO UNRELATED 14 BOYS. Steve J. Funderburk, Michael A .  Rogawski, and 
Stephen 9. Cederbaum (Spon. by Richard J. Schain),  

UCLA School of t ledicine, Departments of Psychia t ry  and Pedia t -  

- 
Burden of ca r e  on one pa ren t  45 
Fear of p a t i e n t  dying 68 
Financia l  burden 39 

r i c s ,  Los AngeLes. 
Two boys with oculocutaneous a lb inism (one black and one 

white) manifested profound language r e t a rda t i on ,  delayed s o c i a l  
and i n t e l l e c t u a l  development, and b i z a r r e ,  r i t u a l i s t i c  behav- 
i o r s  cons i s t en t  w i th  ea r ly  childhood autism. From b i r t h  both 
boys showed p rog re s s ive ly  darkening sk in ,  h a i r ,  i r i d e s  and 
pigmented nevi ,  and developed nystagmus, cons i s t en t  with t h e  
t y ros inase -pos i t i ve  form of oculocutaneous albinism. Hair r oo t  
incubat ion s t u d i e s  c a r r i e d  ou t  on t he  b lack boy produced pig- 
ment formation with e i t h e r  t y ros ine  o r  dopa, ve r i fy ing  t h e  
presence  of t y ros inase  a c t i v i t y .  ' ietabolic d i so rde r s  i n  ch i l -  
dren such a s  phenylketonuria a r e  knom t o  produce r e t a r d a t i o n  
wi th  a u t i s t i c  man i f e s t a t i ons ,  whereas a lb in ism has not  previ -  
ously been a s soc i a t ed  w i th  behaviora l  d is turbances  i n  humans. 
Although the  metabol ic  e r r o r  i n  a lb in ism i s  not  known, i ts  
e f f e c t  on t he  developing nervous system is evidenced by s eve ra l  
r e p o r t s  c o n s i s t e n t l y  demonstrating disordered v i s u a l  pathways 
i n  mammalian a lb inos  inc luding one a lb ino  human bra in .  It 
seems p l aus ib l e  t h a t  i n  t h e  two boys repor ted  here,  t h e r e  may 
be an e t i o l o g i c  r e l a t i o n s h i p  between the  metabolic de fec t  lead- 
i ng  t o  oculocutaneous a lb inism and t h e  a u t i s t i c  behavior syn- 
drome. 

l le redi tary  na tu re  of CF 12 
Fear  of Pregnancy 8 
Alcoholism 11 

THE ROLES OF BEHAVIOR AND ENVIRONMENT I N  CHILDHOOD 

15 LEAD ACCUMULATION. Marybeth G i l l e t t e ,  Betty Jo  
McGrade, Martha L. Lepow, Univ. of  CT Hlth. C t r . ,  - -- - 

Sch. of Med., Dept. of Ped.,  Farmington, CT 
Ten preschool  ch i l d r en  l i v i n g  i n  a h igh lead environment wi th  

blood lead l e v e l s  c o n s i s t e n t l y  g r e a t e r  than 40 micrograms percent  
(Group I )  matched wi th  10 neighborhood peers  (Group 11) wi th  low 
lead l e v e l s  and 10 ch i ld r en  of s i m i l a r  age l i v i n g  i n  a lead-paint  
f r e e  housing development were s tud i ed  i n  a doubleblind manner t o  
determine whether d i f f e r ences  could be demonstrated i n  a v a i l a b l e  
environmental l e ad ,  q u a l i t y  of pa ren t a l  and peer  group i n t e r -  
a c t i o n ,  a v a i l a b i l i t y  of p laythings  and mouthing behavior.  

The Home Inventory of St imula t ion (STIM) was adminis tered  t o  
a l l  groups; environmental o r  hand d i r t  samples were t e s t e d  f o r  
lead content .  

Group I1 had s i g n i f i c a n t l y  h igher  o v e r a l l  STIM sco re s  than 
Group I a s  w e l l  a s  s i g n i f i c a n t l y  g r e a t e r  numbers of app rop r i a t e  
p laythings  and g r e a t e r  pa ren t a l  and peer  involvement. Group 111 
was in termedia te .  Group I had g r e a t e r  mouthing behavior .  No 
s i g n i f i c a n t  d i f f e r ence  was found i n  environmental o r  hand d i r t  
lead  content  between Groups I and 11. 

It i s  concluded t h a t  small  d i f f e r ences  i n  behavior and home 
environmental suppor ts  t i p  t he  balance toward low l e v e l  in tox-  
i c a t i o n  among ch i ld r en  l i v i n g  i n  a high lead environment. The 
STIM p r o f i l e  can be used a t  an ea r ly  age t o  i d e n t i f y  ch i ld r en  
needing prevent ive  i n t e rven t ion .  

The pa ren t s '  comprehension of gene t i c s  was t e s t e d  i n  a s e r i e s  of 
ques t ions .  In  t h i s  popula t ion where 73% of the  mothers have a 
high school educat ion,  91% could de f ine  the  word "ca r r i e r "  
whereas only 602 understood t h a t  t he  recurrence  r i s k  was the  
same a t  each conception. The g e n e t i c  ques t ions  d i s t i ngu i shed  be- 
tween pa ren t s  who memorized and those who made p r a c t i c a l  app l i -  
c a t i on  of t h i s  informat ion.  In  conclusion, the  s tudy c l a r i f i e d  
some causes of s t r e s s  and provided da t a  t ha t  became the bas i s  f o r  
r e f e r r a l s  and/or  counseling. 

PREDICTION A N D  PREVENTION OF C H I L D  ABUSE. Jane. 16 Gray, Chr is ty  A .  Cu t l e r ,  Janet  Dean, C .  Henry IKempe. 
University of Colorado Medical School,  Colorado Gen- 

e r a l  Hospi ta l ,  Department of P e d i a t r i c s ,  Denver, Colorado. 
U t i l i z ing  an in terview,  a ques t i onna i r e ,  labor ,  de l i ve ry  and 

post-partum obse rva t ions ,  a sample of  100 mothers was i d e n t i f i e d  
a s  "high r i sk  f o r  abnormal parent ing p rac t i ce s  " These mothers 
were randomly divided i n to  a "High Risk ln tervene Group" (N=50) 
and a "High Risk Nonintervene Group" (N=50). In a l l  ID0 f ami l i e s  
our concern regarding the r i sk  of abnormal parent ing was shared 
with physicians and v i s i t i n g  nu r se s .  The "Intervene" group re- 
ceived comprehensive p e d i a t r i c  follow-up by a s i n g l e  physic ian ,  a 
heal th  v i s i t o r  and/or pub1 i c  hea l t h  nurse in the  home The "Non- 
intervene" group merely received rou t ine  c a r e .  A group o f  50 
mothers who a l s o  del ivered during the  same time period and were 
assessed as  low r i s k  in terms of  abnormal parent ing p r a c t i c e s ,  
served a s  "controls  . "  

Resul ts :  I A high r i sk  group was succes s fu l l y  i d e n t i f i e d  on 
the bas is  of pe r ina t a l  screening procedures; these  ch i ld r en  had 
s i g n i f i c a n t l y  d i f f e r e n t  parent ing p rac t i ce s  than the  low r i sk  
("control")  group 2 Five chi ldren in the  "High Risk Noninter- 
vene" group required hosp i t a l i z a t i on  fo r  s e r ious  i n f l i c t e d  in- 
j u r i e s  as  con t r a s t ed  t o  no hosp i t a l i z a t i on  i n  the  "High Risk In- 
tervene" and "Low Risk Control" groups. 3 .  Labor, del ivery and 
nursery observat ions  provide the  most accura te  p r ed i c t i ve  infor-  
mation; in terview and ques t i onna i r e  d id  not add s i g n i f i c a n t l y .  

Per inata l  assessment and simple in tervent ion with f ami l i e s  
"high r i sk  f o r  abnormal parent ing pract ices"  s i g n i f i c a n t l y  i m -  
proves the  i n f a n t s '  chances of escaping s e r ious  physical in jury .  

PRE-SCHOOL SCREENING OF SPEECH, LANGUAGE, AND HEARING 

17 A MODEL PROGRAM OF EARLY IDENTIFICATION AND INTERVEN- 
TION. Gray, S.G. and Yamauchi, T. (Spon. by Robert H.  

F i s e r ) .  Harbor Gen. Hosp., UCLA Sch. of Med., and Ark. C h ~ l d .  
Hosp., Depts. of Peds. and Speech Pa th . ,  Torrance, CA. and L i t t l e  
Rock, AR. 

Most communicative d i so rde r s  a r e  not  uncovered u n t i l  a c h i l d  
encounters d i f f i c u l t i e s  i n  school .  The purpose of t h i s  model 
screening program was t o  i d e n t i f y  t he  pre-school c h i l d  between 
the  ages of 3 and 5 years  wi th  communicative d i so rde r s  and i n i t i -  
a t e  e a r l y  t rea tment .  

A l l  ch i l d r en  were s e l ec t ed  from a supervised play  a r e a  a t  Har- 
bor General Hospi ta l  and had no known i l l n e s s e s  o r  abnormal i t ies  
a t  t he  time of screening.  The Fluhar ty  Speech and Language Scre- 
ening Test (FSLST), u t i l i z i n g  norms f o r  both s tandard  English and 
Black d i a l e c t ,  was used t o  a s se s s  phonological,  semantic and syn- 
t a c t i c  components of language development. I n  a d d i t i o n ,  a l l  
ch i l d r en  had s tandard  audiometr ic  screening procedures.  

One hundred and e igh t  ch i l d r en  completed t he  screening pro- 
gram. Th i r t y - f i ve  (33%) f a i l e d  one o r  more s ec t i ons  of the  t e s t .  
Seventeen ch i ld r en  (16%) f a i l e d  language and/or  speech t e s t s ;  and 
3 (37:) f a i l e d  speech o r  language and hear ing t e s t s .  A l l  f a i l u r e s  
were r e f e r r ed  f o r  complete eva lua t i on  of communication funct ion 
and h a b i l i t a t i v e  treatment a s  indica ted .  Pa ren t e r a l  compliance 
was very favorable .  

U t i l i z a t i o n  of the  FSLST i n  combination with s tandard  audio- 
metr ic  procedures i d e n t i f i e d  a s i g n i f i c a n t  number of pre-school 
ch i l d r en  with previously  unrecognized communicative d i so rde r s .  

DEATH OF AN INFANT: SCCIEI71 FAILS PAREp.pps 

18 Thomas A. Helrrorath and Elaine M. Steinitz (spon. by 
A.F. Kohn~nl  Depts of H m  D e v e l o ~ t ,  Psychiatry, 
and Family Life Clinic, Michigan State University, 
East Lansing, Michigan. 

In our society, b i r th  is viewed a s  a n o m l  happy event with 
m s t  parents to ta l ly  unprepared for the possibil i ty of the i r  in- 
fant ' s  death. Beside in i t ia t ing  murning in  the parents, the 
baby's death also stresses the i r  interpersonal relationship. 
Fallure to resolve this c r i s i s  m y  explain the frequency of sep 
aration and divorce in  these families. The purpose of t h i s  study 
was t o  determine the factors which fac i l i ta te3  o r  hindered the 
resolution of parental grief.  Seven well educated, middle class 
couples with previously stable m r i a g e s  were extensively inter- 
viewed f o l l k n g  the i r  baby's death. Each couple's imnediate 
family and friends were available but not supportive. Instead, 
they viewed the baby as  replaceable, the grief as  inappropriate, 
and discouraged any verbalization of feelings. Nm isolated, 
parents had only each other for support. The men appeared t o  
progress through the murning process faster than the women, 
which prduced frustration i n  both parents. A t  t h i s  time, seri- 
ous but preventable problem in  the relationship m r e d .  For 
these couples, sharing of feelings and mutual t ru s t  in each other 
here the key factors in resolving the i r  grief.  Five couples f e l t  
tha t  the i r  interpersonal relationship inproved and viewed the 
infant 's  death a s  an opportunity for growth. Societal response 
to the death of a n&m infant is clearly different frcm the 
response t o  the death of an older child or adult. 



ENVIRONMENTAL CORWLATES OF PEDIATRIC SOCIAL ILLNESS. 

19 J.Hyde, N.Morse,E.Newberqer (Intr. by J.Richmond) , 
Children's llospital Medical Center, Boston, Mass. 

A controlled prospective study of child abuse and neglect, 
failure to thrive, accidents and poisonings included 303 inpat- 
ients and 257 outpatients. Measurements of historical and con- 
temporaneous familial, environmental, and child developmental 
realities were made in order to integrate into a more nearly 
etiologic (as opposed to manifestational) classification frame- 
work a set of hypotheses derived from clinical experience and 
the research literature. The objective was to form a more adequ- 
ate rational base for clinical practise. Initial analysis of data 
demonstrated significant differences between cases and controls 
in summative indices of environmental stress,includinq housing, 
employment, and access to essential services. Subsequent analyses 
suggest associations with a postulated common causal underpinn- 
ing of these illnesses which argue for a broadened,ecologic con- 
ceptualization of etiology and a wider range of intervention 
possibilities. A family advocacy program utilizing community 
based individuals addressed these problems for these families 
and was also offered to the comparision group. Indirect corrob- 
orration of the impact of environmental crisis is indicated 
by the prevalence of requests for this help in inpatient cases 
of abuse (38%) and ingestions (38%) vs. controls (lI%).Immediate, 
short-ten work permitted solving problems in 83%, 54%. and 63% 
of these families respectively. The findings suqgest that 
family advocacy, in the context of interdisciplinary, inter- 
agency program, is a valuable intervention mode where parental 
functioning is compromised by environmental crisis. 

NEONATAL ASSESSMENT: IMPLICATION FOR INTERVENTION. 20 .I. Ivin, K. Massoud and D. Vidyasaqar, Illinois In- 
stitute for Developmental Disabilities and Abraham 

Lincoln School of Medicine, Univer, of I l l .  Hosp., Dept. Pediat., 
Chicago, II. 

The Brazelton Neonatal Behavior Assessment Scale has demon- 
strated its usefulness as a diagnostic tool with at-risk neo- 
nates. It has been used successfully to discriminate at-risk and 
control groups of infants and as a baseline measure for evalua- 
tion of intervention programs. We chose the Brazelton Scale as a 
screening tool for early intervention and sensori-motor areas. 
50 at-risk infants have been examined in gestational age from 
26-40 weeks and in birth weight from 850-2800 gms. Despite the 
fact that our sample is small and heterogeneous, thus far, and 
that there is no standardization of the Brazelton Scale for at- 
risk infants, we are encouraged by the consistency between Bra- 
zelton profiles and later performance on the Bayley Scales. 
While it is generally agreed that infant tests yield poor pre- 
dictive validity, our data indicates the Brazelton can be ex- 
tremely useful in screening for specific, often subtle, sensori- 
motor liabilities. Results will be discussed in terms of specific 
developmental problems which were identified in the neonatal 
period. Examples will also be presented of infants who were con- 
sidered medically at-risk as neonates but who required no special 
intervention, corroborating their Brazelton performance. 

-- KWASHIORKOR IN WHITE INFANTS. NOT ASSOCIATED WITH 

1 POVERTY. T. Jacob John, ~ulie Blazovich, Elmer S. 
Lightner, Otto F. Sieber, Ronald Hansen and James J. 

Corrigan. University of Arizona Medical Center, Department of 
Pediatrics, Tucson, Arizona. 

Within the past year we have diagnosed and treated 4 white 
infants with sugar-baby kwashiorkor. All of them were referred 
to the University Hospital as diagnostic problems, the diagnosis 
having been missed by several physicians at various levels. The 
presenting picture was that of failure to thrive and in addition 
dwarfism in one, skin rash in another, proximal muscle atrophy in 
the third and hepatomegaly in the fourth. All of them had the 4 
constant features of kwashiorkor namely marked growth retarda- 
tion, mental changes, muscle changes, and edema in association 
with hypoalbuminemia. A major problem in the nutritional rehab- 
ilitation of these infants was the extreme anorexia which had to 
be overcome by persistent attempts at feeding, sometimes hourly 
feeding and occasionally gavage feeding. All infants recovered 
by nutritional therapy alone, exhibiting accelerated growth 
response. These and other sporadic cases of kwashiorkor not 
caused by poverty are predominantly in infants under a year of 
age, mild in nature, sugar-baby type in appearance, and caused 
by severe protein deficiency without significant calorie 
deficiency, at least until anorexia occurs. Thus they are 
etiologically and epidemiologically different from cases widely 
prevalent in poor communities. Although marasmus is easily 
recognized, kwashiorkor may be missed by those who are 
unaccustomed to its clinical picture. 

A DESCRIPTION AND EVALUATION OF THE EPANDEE-ROLE 22 NURSE IN HIGH-RISK NEWBORN CARE. Patricia J. Johnson 
and August L. Jung. (Spon. by John W. Reynolds). 

University of Utah College of Nursing and Department of Pediat- 
rics, Salt Lake City. 

The expanded-role nurse concept was implemented by one nurse 
in a newborn intensive care center for a period of seven weeks. 
During this role implementation, the expanded-role nurse was re- 
sponsible for the primary care and management of fifteen sick 
newborns admitted to the center. A comparative evaluation was 
then conducted to describe the quality of primary care provided 
by the nurse to a representative group of ten high-risk newborns 
and compare it with the quality of primary care provided by 
pediatric interns to a similar group of ten newborns. 

A chart audit was designed, involving ten neonatologists, to 
assess and rate the adequacy of problem identification, problem 
management, and documentation of patient care and progress in 
both groups. A simple statistical comparison was made of the 
mean numerical ratings between the two collective groups of in- 
fants. The quality of primary care provided by the nurse was 
consistent with the usual standard of primary care in this 
setting, thus demonstrating the viability and justifying the 
practical application of the expanded-role nurse concept in high- 
risk newborn care. 

COMMUNITY HOSPITAL NEONATAL CARE: EVALUATION OF COG- 23 NITIVE PERFORMANCE OF NURSES. William P. Kanto, Jr., 
Joyce C. Maples, Gladys H. Goldberg, and 

Miller (spon. by Alex F. Robertson). Medical College of Georgia, 
Department of Pediatrics, Augusta 

RNs are primarily responsible for neonatal care in community 
hospitals and courses structured according to their deficiencies 
must be part of regional educational programs. Cognitive func- 
tion of RNs was assessed by giving a standard test to 204 RNs 
from 28 community hospitals. The test was composed of 75 ques- 
tions divided into 9 subtests. Performance on the test was nega- 
tively correlated with years' experience outside the nursery and 
time currently spent in areas other than the nursery. 84 RNs 
were employed in large hospitals (L), >lo00 births/year, 35 in 
medium hospitals (M), 500-1000 births/year, and 85 in small hos- 
pitals (S), <500 births/year. Scores of L on the test, 72.3 t 
13.0 (mean 5 1 S.D.) were significantly different from M and S, 
60.8 5 15.7 and 64.2 5 14.8. L scored significantly better than 
M and S on suhtests: Assessment, Sepsis, and Cardiorespiratory 
Distress. L and S exceeded M on Thermoregulation. Scores of 17 
selected RNs (C) were used as a performance criterion. C mean, 
79.4 5 10.2, was not significantly different from L. 102 RNs 
(50%) scored >1 S.D. below the C mean. C performed better than 
L, M, or S on Thermoregulation and Resuscitation. RNs scoring 
>1 S.D. below C mean on the subtests ranged from 40-117(20%-57%), 
with >SO% falling below this level on Resuscitation and m- 
regulation. These data indicate characteristics of the nurses 
and critical deficiencies in her knowledge which must influence 
the organization and content of regional educational programs. 

24 ?TIMlJLANT-RELATED STATE-DEPENDENT LEARNING IN 
HYPERACTIVE CHILDREN 

Marcel Kinsbourne 
Wendy Roberts 
James Swanson 
Neuropsychology Research Department, 
The Hospital for Sick Children, Toronto, Ontario, Canada 

Hyperactive and non-hyperactive children performed a learning 
task in two states -- while on stimulant medication 
(methylphenidate) and while off medication -- and were later 
tested for retention of the learned material either in the same 
learning state or in the alternate state. Symnetrical 
state-dependent learning was demonstrated in the hyperactive 
group but not the non-hyperactive group; furthermore, the 
state-dependent effect was contingent upon the presence of drug 
facilitation during initial learning. This is the first report 
on record of state-dependent learning with a drug agent that 
facilitates rather than impairs performance of human subjects. 



BEHAVIORAL ANTECEDENTS OF COGNITIVE ABILITIES 25 Cla i r e  B. Kopp and Arthur H .  Parmelee, Departments o f  
P e d i a t r i c s  and Psychia t ry ,  UCLA. Los Angeles. 

I nves t i ea t i on  o f  r e l a t i o n s h i ~ s  between i n f a n t  behaviors and - ' ,  
l a t e r  cogn i t i ve  s k i l l s  y i e l d s  knowledge about the  meaning o f  
ongoing responses ,  and can be p a r t i c u l a r l y  important i n  under- 
s tanding t he  development of "at r i s k "  groups. The p re sen t  s tudy 
focuses  on r e l a t i o n s h i p s  observed i n  t he  development o f  pre-term 
ch i ld r en .  Previously ,  we found t h a t  2 year  o l d s  who were success-  
f u l  problem-solvers had, a t  8 months o f  age, demonstrated s i g n i f -  
i c a n t l y  b e t t e r  o v e r a l l  i nves t i ga t i on  o f  o b j e c t s .  

Recent add i t i on  of  2 year  o ld  sub j ec t s  allowed more d e f i n i t i v e  
ana lys i s  of  e a r l i e r  s p e c i f i c  behaviors con t r i bu t ing  t o  group 
d i f f e r ences ,  and of  sex  e f f e c t s .  36 ch i ld r en  equal ly  d iv ided by 
sex and problem solving a b i l i t y  comprised the  sample. blale prob- 
lem so lve r s  showed they had s i g n i f i c a n t l y  b e t t e r  i nves t i ga t i ng  
behavior  a t  8 mo. than d id  non-solvers (p.05); t he se  d i f f e r ences  
were not  observed f o r  females.  Analysis o f  male s o l v e r s  and non- 
so lve r s  antecedent  8 mo, behaviors i nd i ca t ed  s i g n i f i c a n t  d i f f e r -  
ences i n  vigorous manipulative a c t s  favor ing t he  so lve r s  (p.04) 
whereas t h e  non-solvers showed s i g n i f i c a n t l y  more random ob jec t  
movement (p.03).  No d i f f e r ences  were found i n  o the r  v i sua l  and 
o r a l  i n v e s t i g a t i v e  ob j ec t  a c t i v i t i e s .  I nves t i ga t i on  o f  o t h e r  
antecedent behaviors ,  inc luding performance on developmental 
examinations, d id  not  y i e l d  group d i f f e r ences .  

n l e se  d a t a  suggest  t h a t  pre-term males'  i n t e r a c t i o n s  with 
o b j e c t s  may be more p red i c t i ve  of  l a t e r  cogni t ive  a b i l i t i e s  than 
o the r  behaviors ,  Evidence f o r  t h i s  r e l a t i o n s h i p  has been found 
f o r  f u l l  term males.  

THY EFFECT OF MATERNAL METHADONE DOSE AND DURATION 

26 WON NEWBORN SUCKING BEHAVIOR. Reuben E. Kron, S t u a r t  
L. Kaplan, Mitchel l  L i t t ,  Marianne D. Phoenix, and 

Lore t t a  P. F innegan , (Spon .by '~a r i a  ~elivoria-~a~adopoulos), Phi la .  
Gen.Hosp.,Depts.of Ped.and Psych.,Univ.of Penna.,Sch.of Med., 
Ph i l ade lph i a ,  Pennsylvania.  

The high incidence  of d i s tu rbed  s t a t e s  of  CNS a rousa l  r epo r t ed  
among i n f a n t s  born t o  drug-dependent mothers has l e d  u s  t o  use an 
ob j ec t i ve  method f o r  measuring n u t r i t i v e  sucking t o  monitor e f -  
f e c t s  upon newborn behavior  r e s u l t i n g  from maternal add i c t i on  and 
neonata l  withdrawal.  I n  p r i o r  s t u d i e s ,  i n f a n t s  born t o  mothers on 
methadone maintenance were l e s s  e f f e c t i v e  i n  t h e i r  sucking per- 
formance than i n f a n t s  born t o  s t r e e t  add i c t s  on heroin .  I n  t h i s  
r e p o r t ,  t h i r t e e n  i n f a n t s  whose mothers were r ece iv ing  d a i l y  meth- 
adone maintenance were s tud i ed .  The l eng th  of t ime t h a t  t h e  mother 
was i n  t h e  methadone program c o r r e l a t e d  wi th  maternal  dose l e v e l  
( r=0.50,  pC0.05) i n d i c a t i n g  t h a t  those  who were i n  t h e  program 
longes t  tended t o  r ece ive  t h e  h ighes t  doses of methadone. Mea- 
su re s  of i n f a n t  sucking va r i ed  i nve r se ly  wi th  maternal  methadone 
dose l e v e l  (r=-0.44, p<0.05) ;  t h e s e  measures a l s o  va r i ed  inverse-  
l y  wi th  du ra t i on  of  methadone i n t ake  dur ing pregnancy (r=-0.70, 
p<0.005).  These f i nd ings  suggest  t h a t  t h e  length  of  t ime t h a t  a 
na rco t i c  add i c t  mother i s  en ro l l ed  i n  a methadone maintenance 
program, and, t o  a l e s s e r  degree ,  dosage l e v e l  a t  de l i ve ry  have a 
s i g n i f i c a n t  depressant  e f f e c t  upon adapt ive  behavior  of h e r  
newborn. 

PSYCHOSOCIAL RESEARCH I N  CANCER. S h i r l e  B. Lansk , 
27 Robert C. Trueworthy, and James T. Lowmin. UniverY- 

s i t y  of Kansas Medical Center,  Kansas C i ty ,  Kansas. 
A m u l t i d i s c i p l i n a r y  team has i nves t i ga t ed  maladaptive p a t t e r n s  

of behavior observed i n  f ami l i e s  of ch i l d r en  w i th  malignancies.  
Accurate measurement of inc idence  has  confirmed the se  observat ions  
and t h e  use  of psychological  t o o l s  has  allowed t h e  f u r t h e r  char- 
a c t e r i z a t i o n  and q u a n t i t a t i o n  of t he se  p a t t e r n s  which involve  
symbiot ic  chi ld-parent  r e l a t i o n s h i p s ,  school  r e f u s a l ,  p a t i e n t  
anx i e ty  s t a t e s ,  s i b l i n g  r e l a t i o n s h i p s ,  and parent  m a r i t a l  
r e l a t i o n s h i p s .  

Symbiotic r e l a t i o n s h i p s  were observed i n  twelve parent -chi ld  
dyads. This  s eve re  r eg re s s ive  behavior i s  r e l a t e d  t o  t h e  p a t i e n t ' s  
o r d i n a l  pos i t i on  i n  t h e  family. A high incidence  of school  phobia 
was noted i n  t h i s  p a t i e n t  popula t ion,  10%vs.1.7% i n  a normal 
group. School a t tendance d i f f e r e d  (47%vs.28%) when compared w i th  
p a t i e n t s  wi th  comparable medical-care days(27vs.21). Anxiety 
was measured a s  a funct ion of s e x  and age. Younger males were 
more anxious than younger females (p<.05), but  o lde r  males were 
l e s s  anxious than o lde r  females (pC.05). S ib l i ngs '  percept ion of 
t h e  d i s t r e s s  w i th in  t he  family was s tud i ed  and compared t o  a nor- 
mal popula t ion.  The b e l i e f  t h a t  t h e r e  is  a h igh divorce  r a t e  was 
no t  borne ou t  by a s t a t i s t i c a l  a n a l y s i s  of t he  m a r i t a l  s t a t u s  of 
200 couples.  

We have provided an  e f f e c t i v e  t rea tment  p l an  from t h e  onse t  of 
t h e  i l l n e s s  t o  counteract  t h e  psychological  d i s a b i l i t i e s  occurr- 

AN EPIDENIOKGIC-DWEIOPMENTAL STUDY OF CIiILDREN WIT11 28 LEARNING DISORDERS. Craig  B. Liden, Melvin D. Levine, 
I rv ing  Hurwitz (Spon. by T.  Berry Brazel ton)  . liar- 

vard Medical School, The Ch i ld ren ' s  Hospi ta l  Medical Cen te r ,  
Department of  Medicine, Boston. 

Ninety-seven school  age  ch i ld r en  r e f e r r e d  w i th  l ea rn ing  d i s o r -  
d e r s  were s tud i ed  i n  a m u l t i d i s c i p l i n a r y  program i n  o rde r  t o  d m -  
o n s t r a t e  a s soc i a t i ons  between t h e i r  primary educa t iona l  handicaps 
and a number of h i s t o r i c a l  elements,  developmental f a c t o r s ,  and 
behavioralmanifestations. A uniform d a t a  c o l l e c t i o n  system was 
appl ied .  'Ibis comorised: pa ren t  and school ques t i onna i r e s ;  neu- 
rodevelopmental examination; osychoeducat ioMl t e s t i n g ;  and Psy- 
c h i a t r i c  assessment.  A taxonomy of primary handicaps was devel- 
oped and included: v i s u a l  s w c i a l  problem (13%);  temooral-se- 
q u e n t i a l  d i s o r i e n t a t i o n  (9%) ;  r e c e p t i v e  language d e f i c i t  ( 7%) ;  
communication o r  ou tpu t  handicao (7%) ;  a t t e n t i o n a l  d i so rde r  (46%); 
and emotional l e a rn ing  i n h i b i t i o n  (16%) . S i g n i f i c a n t  v a r i a t i o n s  
between t h e  primary handicap groups were seen w i th  r e s p e c t  t o  sex. 
age  a t  o r e sen t a t i on ,  aqe  a t  i n i t i a l  man i f e s t a t i on  of dysfunction, 
family h i s t o r y ,  behaviora l  p a t t e r n s ,  f i nd inqs  on a neurodevelon- 
mental examination, and a s soc i a t ed  handicans. I t  was found t h a t  
62% of ch i ld r en  wi th  a s t rona  h i s t o r y  of  p e r i n a t a l  s t r e s s  f e l l  
i n t o  t h e  a t t e n t i o n a l  d i so rde r  category. Th i s  group a l s o  v ie lded 
t h e  s t r o n g e s t  a s s o c i a t i o n  w i th  i n f a n t  temoeramental dysfunct ion.  

I t  is suggested t h a t  t h i s  i n v e s t i q a t i o n  may provide  a concep- 
t u a l  framework f o r  t h e  s tudy of syndromes of l e a rn ing  dysfunct ion 
i n  a oed i a t r i c - educa t iona l  d i aqnos t i c  s e t t i n q .  

PREDICTIVE ASSESSMENP OF PRE-TEm INFANP RISK FAC- 

29 TORS, Bruce Littman, Arthur H. Parmelee, Jr., Univer- 
s i t y  of Ca l i fo rn i a ,  Department of P e d i a t r i c s ,  Los 

Angeles. 
Developing a p e r i n a t a l  events  s co r ing  system has been d i f f i -  

c u l t  due t o  t h e  number of poss ib le  occurrences and combinations. 
E f f o r t s  t o  d a t e  have been succes s fu l  only i n  providing sho r t  
term p r e d i c t s b i l i t y  of neonata l  morbidi ty  and mor t a l i t y .  We 
have devised a method of s co r ing  o b s t e t r i c ,  neonata l  and i n f an t  
b io log i c  events  us ing t h e  opt imal  s co r ing  technique of Precht l .  
A l l  forms were s tandardized on a p i l o t  f u l l  term popula t ion;  
mean scores  ( Z )  were f ixed a t  100 wi th  a s tandard  dev i a t i on  ( s .  
d.) of 20. 

113 preterm i n f a n t s  wi th  a mean b i r t h  weight of 1903 gms. and 
g e s t a t i o n a l  age of 33 weeks were assessed on t he se  forms. A l l  
had Gese l l  t e s t s  a t  9 months (Gese l l  9 )  correc ted  age. Mean 
sco re s  on t h e  o b s t e t r i c  complications s c a l e  (oCS) were 80.4, s.d. 
18.5; on t h e  p o s t n a t a l  f a c t o r s  s c a l e  (PNF) I was 94, s.d. 31.6; 
on t h e  4 month p e d i a t r i c  complication s c a l e  (PdC3j % was 107, 
s.d. 20.4; on t h e  9 month PdCS, ? was 114.7, s.d. 22.5; Gese l l  9 
development quo t i en t  7 was 100.1, s.d. 9.0. 

S ignif  i c an t  c o r r e l a t  ions  were: OCS-=, 0.31; PNF-W CS 4, 
0.24: PNF-PdCS 9. 0.25: PdCS 4 - WCS 9. 0.3: PdCS 4 - Gese l l  9. -, ?, ,, -, ., 
0.25: PdCS 9 - Gesel l  9. 0.31. Bv combining s co re s  of medics1 - -, ,, - - 
events ,  t h e  c o r r e l a t i o n s  t o  Gesel l  9 were not improved. 

OCS and PNF did  p red i c t  p e d i a t r i c  events  a t  4 snd 9 months. 
The PdCS 9 predic ted  Gese l l  9. By cumulating s co r ing  systems 
g r e a t e r  Gese l l  s co re  p r e d i c t s b i l i t y  is not achieved. 

CONSEQUENCES OF ELEVATED BLOOD LEAD LEVELS IN I N -  30 FANCY: A TWELVE-YEAR CONTROLLED FoLLowuP STUDY. A- 
Harold Lubin, Malcolm Helper (Spon. by Bruce D .  -- - 

Graham) Ohio S t a t e  Univ. College of Medicine, Chi ldren 's  
Hospi ta l ,  Department of P e d i a t r i c s ,  Columbus, Ohio. 

Twenty-four ch i ld r en  i d e n t i f i e d  i n  1961 wi th  blood lead l e v e l s  
now apprecia ted  t o  be moderately e l eva t ed ,  +40-60 ug%, have 
been evaluated  and compared wi th  matched controls- -chi ldren i- 
d e n t i f i e d  a t  t he  same time i n  t he  same a r e a  a s  having acceptable  
or  normal blood lead l e v e l s  ( 6 2 0  ug%). Pre l iminary  ana lyse s  in- 
d i c a t e  t ha t  i nd iv idua l s  i n  t he  experimental group s t i l l  have a 
higher blood lead l e v e l  (X = .26 ? 6 ug%) than . those i n  t he  con- 
t r o l  group (x = 16.5 ? 5 ug%). Trends a l s o  r e v e a l  h igher  blood 
urea  n i t rogen l e v e l s ,  lower c r e a t i n i n e s ,  and decreased amino 
l e v u l i n i c  ac id  dehydratase  a c t i v i t y  i n  the  experimental group of 
sub j ec t s .  Psychological s co re s  on a l l  ch i l d r en  evaluated  tend t o  
be lower than those observed i n  i nd iv idua l s  of a s imi l a r  age and 
sex i n  the  gene ra l  population. Verbal 1.9. sco re s  f o r  b lack male 
high lead sub j ec t s  a r e  lower than those  of t h e i r  low-lead 
coun te rpa r t s .  The d i f f e r ences  i n  t he  group of b lack females 
evaluated a r e  l e s s  d e f i n i t i v e .  Speech, hea r ing ,  aud io log i ca l ,  
opthalmological,  and neu ro log i ca l  examinations on a l l  of the  
ch i ld r en  have f a i l e d  to  r evea l  any d i f f e r e n c e s  r e f e r a b l e  t o  
p r i o r  e levated  blood lead l e v e l s .  I n  the  absence of e a r l i e r  
c l i n i c a l  evidence of t o x i c i t y ,  a s l i g h t  but  su s t a ined ,  i nc rea sed ,  
body burden of lead may be harmful t o  ch i ld r en  i n  t h e i r  f u t u r e  . . 

i ng  i n  t h e  f ami l i e s .  The d e t a i l e d  r e s u l t s  of t he se  s t u d i e s  have development, but  does not  a f f e c t  a l l  i nd iv idua l s  t o  a conclusive- 
a p p l i c a b i l i t y  t o  a l l  chronic  d isease .  l y  s imi l a r  degree. Supported by S t a t e  of Ohio Divis ion of 

Mental Health.  



AN ATTEMPT BY A UNIVERSITY DEPARTMENT OF PEDIATRICS 

31 To INFLUENCE THE ~ M P ~ I E N T A T I O N  OF MEDICAL ADVANCES 
IN ONE COMMUNITY. Thomas K. McInerny, B e t t y  B. 

S a t t e r w h i t e ,  Sydney A. S u t h e r l a n d  and Ivan  B. P l e s s .  Univ. of  - 
Roches te r  Sch. of Med. & Dent., Dept.  of  Ped., Roches te r ,  N.Y.  
(Spon. by G i l b e r t  Forbes)  

The purpose  o f  t h i s  s t u d y  was t o  a s c e r t a i n  what i n f l u e n c e  a  
u n i v e r s i t y  medica l  c e n t e r  could  have on p r i v a t e  p r a c t i t i o n e r s '  
implementa t ion  o f  medica l  advances .  71 p r a c t i c i n g  p e d i a t r i c i a n s  
and 12  f a m i l y  p r a c t i t i o n e r s  w i t h  c l i n i c a l  p e d i a t r i c  appoin tments  
a t  t h e  UR Medica l  C e n t e r  were surveyed  r e g a r d i n g  a d o p t i o n  o f  rec-  
ommendations i n  two r e c e n t l y  p u b l i s h e d  a r t i c l e s ,  bo th  b e f o r e  and 
a f t e r  i n t e r v e n t i o n  by t h e  P e d i a t r i c  Dept. I n t e r v e n t i o n  was of 
two k i n d s :  1 )  a  l e t t e r  from d e p t .  chairman u r g i n g  c o n s i d e r a t i o n  
o f  t h e  f i n d i n g s  of t h e  e n c l o s e d  r e p r i n t s ,  and 2) a  v i s i t  from a  
non-physician member o f  t h e  d e p t .  who brought  and e x p l a i n e d  t h e  
f i n d i n g s  of t h e  r e p r i n t s .  Both groups  were compared w i t h  a  
c o n t r o l  group which r e c e i v e d  no i n t e r v e n t i o n .  R e s u l t s  were:  
1 )  t y p e  of a r t i c l e  and e x t e n t  of exposure  had a  marked e f f e c t  on  
r e p o r t e d  a d o p t i o n  p r i o r  t o  i n t e r v e n t i o n ;  2) t h o s e  p h y s i c i a n s  who 
were more h i g h l y  i n t e g r a t e d  i n  t h e  medica l  community were more 
a p t  t o  be p r i o r  a d o p t e r s  t h a n  t h o s e  who were l e s s  i n t e g r a t e d ;  and 
3) t h e  " v i s i t "  method y i e l d e d  a  h i g h e r  suhsequent  a d o p t i o n  r a t e  
o f  t h e  f i n d i n g s  o f  bo th  a r t i c l e s  than  d i d  t h e  " l e t t e r "  method. 
The f i n d i n g s  i n d i c a t e  t h a t  a  u n i v e r s i t y  medica l  c e n t e r  can  be 
e f f e c t i v e  i n  i n f l u e n c i n g  p r a c t i c i n g  p h y s i c i a n s  t o  implement 
medica l  advances ,  e s p e c i a l l y  i f  t h e  p h y s i c i a n  is c o n t a c t e d  
p e r s o n a l l y .  

0. Fkthieu, C .  Charney, 3 .  Pless ,  3 .  Satten<rhite. Ifniv. of 
Rochester, Rochester, : i . Y .  

This study explores the extent t o  riilich teamwork 311d outreach 
influence outcomes of care.  Three urba11-base<? health centers  
were compared. They ranged from large,  mu1tidisci;)linary 
c o l l e a y e - o r i a l t e d  teams with maximal outreach, to  sinall, phys- 
ic ian-centered teams wit11 minimal outreach. Tracer conditions 
were used a s  indicators  of Ilealt.11 care:  (1) Immunization com- 
> le t ion  fo r  infants  of teen-aged mothers, ( 2 )  the successful r es -  
olut ion of anemia i n  6-70 month o ld  in fan t s ,  and (3) the rnorbicl- 
i t y  of children with bronchial astluna. Our hy,,othesis was t h a t  
be t t e r  outcomes would be seen in ti12 center  with the most out-  
reach, but the hy;~otlleses d id  not t e s t  out .  There was a 40% 
immunization r a t e  a t  the high outreach cen te r ,  a i d  a 4 7 h a t e  a t  
the lowest, and 712 and 734, respect ively,  successful detect ion 
and resolut ion of anemia. I f  the astlma sect ion silowed any 
J ifferences,  they appeared to  r e f l e c t  the levels  of in:!ividual 
physician involvenlent with i ~ i s  pa t i en t s  rather  than any method- 
ology of care b u i l t  i n  t o  the cen te r s .  The inconclusiveness of 
the r e s u l t s  my r e i l e c t  subt le  pat ient  differences i n  the 
populations that  could not be measured, despi te  e f f o r t s  t o  match 
the pa t i en t  groups. This method of inquiry i s  a reasonable and 
useful  instrument fo r  evaluating the  qua l i ty  of health care.  

THE DEVELOPMENT OF THE CONCEPT OF PERSONAL ILLNESS 33 I rwin  Mohr and Carolyn R. Denning. Col lege  of Physi-  
c i a n s  and Surgeons of Columbia U n i v e r s i t y ,  Department 

of P e d i a t r i c s ,  New York. 
A c h r o n i c  i l l n e s s  l i k e  C y s t i c  F i b r o s i s  (CF) l e n d s  i t s e l f  t o  t h q  

s t u d y  o f  t h e  ways t h i s  group o f  p a t i e n t s  p e r c e i v e  i l l n e s s .  
I n t e r v i e w s  w i t h  300 CF p a t i e n t s ,  p a r e n t s  and s i b l i n g s  i n d i c a t e  
t h a t  t h e  development of t h e  concept  of p e r s o n a l  i l l n e s s  e v o l v e s  i n  
4 s t a g e s .  Each s t a g e  i s  s i g n i f i e d  by a b e r r a n t  b e h a v i o r ,  a  c r i s i s  
and e v e n t u a l  r e s o l u t i o n ,  The f i r s t  s t a g e  o c c u r s  a t  about 5  y e a r s  
of age  when t h e  c h i l d  g r a s p s  t h e  d u r a t i o n  of h i s  d i s e a s e  and r e a l -  
i z e s  t h a t  i t  w i l l  n o t  go away. Ques t ions  such  a s  "When w i l l  I geq 
w e l l ? "  i n c r e a s e  markedly a t  t h i s  time. The c r i s i s  o c c u r s  w i t h  t h e  
p a r e n t s  a s  t h e y  agonize  o v e r  a p p r o p r i a t e  responses  t o  t h e  c h i l d  a s  
w e l l  a s  how t o  cope w i t h  t h e i r  own f e e l i n g s  of h e l p l e s s n e s s .  The 
second s t a g e  o c c u r s  a t  about  8 y e a r s  when t h e  c h i l d  r e a l i z e s  t h a t  
he is  d i f f e r e n t  from h i s  p e e r s .  The c r i s i s  i n v o l v e s  t h e  f e a r  of 
b e i n g  o u t c a s t  and e x p r e s s e s  i t s e l f  i n  r e j e c t i n g  medica l  t r e a t -  
ments and i n  underachievement i n  s c h o o l .  The t h i r d  s t a g e  i s  
reached  a t  about  14  y e a r s  when t h e  a d o l e s c e n t  contempla tes  h i s  
f u t u r e  and r e a l i z e s  t h e  l i m i t a t i o n s  he  may face .  The c r i s i s  is 
t h e  p a t i e n t ' s  r e a l i z a t i o n  t h a t  h e  is  a  s i c k  p e r s o n ,  and t h i s  
l e a d s  t o  r e j e c t i o n  of t r e a t m e n t s  and  d e n i a l  o f  i l l n e s s .  The 
f o u r t h  s t a g e  o c c u r s  a t  age  18 - t h e  a g e  of independence and 
adul thood .  The c r i s i s  concerns  h i s  competence a s  a n  a d u l t  w i t h  a q  
i l l n e s s  and how t h i s  w i l l  a f f e c t  h i s  f u t u r e  e x i s t e n c e .  The res -  
o l u t i o n  of t h i s  c r i s i s  w i l l  have  a  major  impact on t h e  p a t i e n t ' s  
f u t u r e  l i f e - s t y l e .  An awareness o f  t h e  ways which t h e s e  p a t i e n t s  
p e r c e i v e  c h r o n i c  i l l n e s s  s h o u l d  b e  o f  h e l p  i n  t h e i r  management. 

STRESS FACTORS AND NURSING ATTITUDES I N  NEONATAL 34 INTENSIVE CARE. Robin Moore, Donald A. Kennedy and 
M.  J e f f r e y  M a i s e l s  (Spon. by Nicholas  M. Nelson).  

Penn S t a t e  Univ. C o l l .  Med., M.  S.  Hershey Med. C t r . ,  Dept.  of  
Ped. and Family and Community Med., Hershey,  Pa. 

T h i r t y - o n e . ~ l u r s e s  were i n t e r v i e w e d  t o  i d e n t i f y  p o s s i b l e  
s t r e s s f u l  s i t u a t i o n s  d u r i n g  t h e  performance o f  t h e i r  d u t i e s  i n  
t h e  Neonatal  I n t e n s i v e  Care U n i t .  E ighty  p e r c e n t  f e l t  t h a t  t h e i r  
p o s i t i o n  p laced  them under t e n s i o n .  S i t u a t i o n s  which appeared 
t o  be  p a r t i c u l a r l y  s t r e s s f u l  (based on d e g r e e  and f requency)  were 
(1)  Inadequate  n u r s e  s t a f f i n g  and a c c e p t i n g  f u r t h e r  admiss ions  
when t h e  c e n s u s  was a l r e a d y  h i g h ,  (2)  Inadequate  communication 
between p h y s i c i a n s  and n u r s e s  and t h e  f e e l i n g  t h a t  some phys i -  
c i a n s  d i d  no t  t r u s t  t h e  n u r s e s '  judgment,  (3 )  Prolonged c a r e  of a  
s e v e r e l y  ill i n f a n t  w i t h  a  poor  p r o g n o s i s .  T h i s  was a g g r a v a t e d  
i f  t h e  p h y s i c i a n s  were i n d e c i s i v e  r e g a r d i n g  t h e i r  approach  t o  
t h e r a p y  of such  i n f a n t s .  (4 )  Being t h e  c h a r g e  n u r s e  f o r  t h e  
s h i f t ,  (5)  D i f f i c u l t i e s  d e a l i n g  w i t h  o t h e r  h o s p i t a l  depar tments  
( c e n t r a l  s u p p l i e s ,  pharmacy, l a b ,  e t c . ) ,  (6)  Per forming  t a s k s  
t h a t  were n o t  c o n s i d e r e d  t o  be  t h e  r e s p o n s i b i l i t y  o f  a  n u r s e .  
The most reward ing  a s p e c t s  o f  t h e  work were:  (1)  See ing  c r i t i -  
c a l l y  ill i n f a n t s  improve, (2)  A f e e l i n g  of t h e  impor tance  of 
t h e  n u r s e ' s  r o l e  i n  improved s u r v i v a l  and subsequent  development,  
(3 )  Work i n  emergency s i t u a t i o n s  ( a l s o  cons idered  s t r e s s f u l ) ,  
(4 )  R e l a t i o n s h i p s  w i t h  t h e  f a m i l i e s  of i n f a n t s  and w i t h  co- 
workers ,  (5) Performance of t e c h n i c a l  s k i l l s .  Working a s  a  
n e o n a t a l  i n t e n s i v e  c a r e  n u r s e  i s  both  s t r e s s f u l  and reward ing .  
These o b s e r v a t i o n s  sugges t  means o f  r e l i e v i n g  some of t h e  s t r e s s .  

THE IMPACT OF NEONATAL INTENSIVE CARE ON THE FAMILY 35 UNIT. Douglas Morgart ,  Anthony Cole ,  Zvi Friedman 
and M. J e f f r e y  M a i s e l s  (Spon. by Nicholas  M. Ne lson) .  

Penn S t a t e  Univ. C o l l .  Med., M.  S. Hershey Med. C t r . ,  Dept. of 
Ped. and Family and Community Med., Hershey,  Pa. 

Ten s e t s  of p a r e n t s  whose i n f a n t s  were r e c e i v i n g  c a r e  i n  t h e  
Neonatal  I n t e n s i v e  Care Unit  (NICU) and 19 whose i n f a n t s  had been 
d i s c h a r g e d  4  weeks-6 months p r e v i o u s l y  were q u e s t i o n e d  r e g a r d i n g  
t h e i r  e x p e r i e n c e .  97% f e l t  t h e  e x p e r i e n c e  was modera te ly  o r  
s e v e r e l y  s t r e s s f u l .  "High r i s k "  f a c t o r s  which appeared  t o  be 
r e l a t e d  t o  a n  i n c r e a s e  i n  s t r e s s  were:  (1)  Baby b o r n  a t  
r e f e r r i n g  h o s p i t a l ,  (2)  P e s s i m i s t i c  o u t l o o k  by r e f e r r i n g  
p h y s i c i a n ,  (3)  P a r e n t s  <20 y e a r s  o l d ,  (4 )  P a r e n t s  l i v i n g  >50 
m i l e s  from NICU, (5) F i r s t  v i s i t  t o  u n i t ,  (6 )  F i n a n c i a l  burden ,  
(7)  Discharge  of t h e  i n f a n t .  F a c t o r s  which appear  t o  a l l e v i a t e  
t h e  s t r e s s  were: (1) Level o f  c a r e  and e x p e r t i s e  by t h e  s t a f f  
and f a c i l i t i e s  of t h e  NICU, (2)  Good communication w i t h  and 
r e a s s u r a n c e  by m e d i c a l  and n u r s i n g  s t a f f ,  (3 )  Handling i n f a n t  by 
p a r e n t s ,  ( h )  F e e l i n g  t h a t  n u r s e s  provided  emot iona l  c a r e  
(mother ing)  a s  w e l l  a s  p h y s i c a l  c a r e  t o  b a b i e s ,  (5)  Rooming i n  
w i t h  i n f a n t  p r i o r  t o  d i s c h a r g e ,  (6) V e r b a l i z i n g  concerns  t o  
spouse ,  (7 )  S i b l i n g  v i s i t s  t o  i n f a n t .  Following d i s c h a r g e ,  80% 
of p a r e n t s  s a i d  t h e  subsequent  r e l a t i o n s h i p  w i t h  t h e i r  i n f a n t  
was u n a f f e c t e d  a l t h o u g h  60% f e l t  t h e y  were " o v e r p r o t e c t i v e " .  
Having t h e  baby i n  t h e  NICU had no e f f e c t  on  i n t r a - f a m i l y  
r e l a t i o n s h i p s  i n  55% and 42% f e l t  t h e  e x p e r i e n c e  had brought  t h e  
fami ly  c l o s e r  t o g e t h e r .  A t t e n t i o n  t o  t h e  f a c t o r s  i d e n t i f i e d  
should  h e l p  t o  a l l e v i a t e  some o f  t h e  s t r e s s e s  which t h e s e  p a r e n t s  
e x p e r i e n c e .  



PATHOGENETIC CONSIDERATIONS OF PICA' I N  

37 LEAD POISONING 
S ieg f r i ed  M. Pueschel,  Susan Cullen, 

EFFECT OF THE ICU ENVIRONMENT ON HEARING. Carol 
0 Schulman-Galambos, Dept. of Neurosciences,  Univ. of 

c a l i f .  sari ~ i ~ ~ ~ .  Sponsored by William Friedman 
Rosanne B. Howard, and Marie M.  Cul l inane (Spon. by We have i nves t i ga t ed  audi tory  funct ion i n  over 300 high-r isk  

Leo S t e rn )  ICU survivors .  250 of these  a r e  being followed developmentally 
Brown Un ive r s i t y ,  Rhode I s l and  Hospi ta l ,  Department of  Pediatrics,  and any i n f a n t  wi th  delayed language is  evaluated  us ing the  method 
Providence, and Harvard Medical School, Chi ldren 's  Hospi ta l  Medi- descr ibed below (normal voca l i za t i ons  on t e s t  and r e t e s t  a r e  pre- 
c a l  Center,  Department of Medicine, Boston. sumed t o  i nd i ca t e  normal hear ing) .  A s e r i e s  of 70 a d d i t i o n a l  in- 

In search f o r  the underlying mechanisms involved in the patho- f a n t s  has been evaluated  us ing Brain Stem Response Audiometry. 

genesis of pica in lead poisoning, was obtained rela- This response, recorded from s u r f a c e  e l ec t rodes  a t  t he  v e r t e x  and 

t i v e  t o  t he  c h i l d r e n ' s  h a b i t s  of e a t i n g  nonfood substances ,  t he  mastoid, is composed of a  s e r i e s  of waves caused by the  success ive  

pa ren t s '  o r a l i t y ,  and a  v a r i e t y  of  environmental,  c u l t u r a l ,  and synchronous f i r i n g  of the  neurons of the  b r a i n  stem audi tory  

s o c i a l  circumstances,  inc luding parent -chi ld  r e l a t i o n s h i p ,  qual- nuc l e i  from the  V I I I  nerve through the  i n f e r i o r  c o l l i c u l u s .  The 

i t y  of mothering, and pa ren t a l  supervis ion i n  t he  home. Ninety- 
inc idence  of audi tory  impairment i n  t h i s  group i s  1:150 f o r  s i g -  

two ch i ld r en  wi th  documented increased lead burden were included n i f i c a n t  l o s s  having t he  LCU environment a s  the  probable  cause: 2  

in the study group, and a control group of children living in the 
i n f a n t s  who were k e r n i c t e r i c  on admission were profoundly hearing- 

same a r ea  wi thout  lead poisoning were matched according t o  age, impaired, and 1 i n f a n t  of  a  congen i t a l l y  deaf mother was found t o  

sex ,  and r a c i a l  o r i g i n .  
have b i l a t e r a l  sensor ineura l  l o s s .  Only 2  i n f a n t s  had s eve re  

Inapp rop r i a t e  behavior management, undes i rable  feeding prac- hear ing l o s s  una t t r i bu t ab l e  t o  gene t i c  o r  congeni ta l  causes.  

failure of mother-child interaction, paternal dep- 
While both i n f a n t s  were small (61000g.) and were i n  the  ICU f o r  

r i v a t i o n ,  c u l t u r a l l y  dependent maternal o r a l  i n t e r e s t s ,  and s ig -  
long per iods  (80 and 84 days ) ,  they were n e i t h e r  t he  sma l l e s t  nor 

n i f i c a n t  s t r e s s  f a c t o r s  i n  the  home whereabundant  l e ad  contain- 
the s i c k e s t  i n  the  sample. The incidence  of  r i s k  of s i g n i f i c a n t  

i ng  ma te r i a l  i q  a v a i l a b l e  were found s i g n i f i c a n t l y  more o f t e n  i n  hear ing impairment caused by the  p o t e n t i a l l y  o to tox i c  neonata l  

t h e  study group compared wi th  t he  con t ro l  group (p<0.01 t o  
I C U  environment, whi le  s t a t i s t i c a l l y  high, and t he re fo re  suggest ing 

p<0.001).  These f a c t o r s  appear t o  be e t i o l o g i c a l l y  r e l a t e d  t o  
the  need f o r  c a r e f u l  followup, does not seem t o  be a s  s e r ious  a s  

t he  development of  p i ca  i n  l e ad  poisoning. Other p i ca  a s soc i a t ed  
might be predicted'  

f a c t o r s  observed were n u t r i t i o n a l  d e f i c i e n c i e s  and maladaptive 
behavior p a t t e r n s  i n  ch i ld r en  from the  s tudy group. 

MOTHER'S SPEECH TO H E R  TWO-YEAR OLD, ITS EFFECT ON 

38 SPEECH A N D  LANGUAGE COMPREHENS:ON AT 5 YEARS.   orm ma 
Ringler,F.lary Anne Trause,Marshai l Klaus,Case Western 

Reserve Univers i ty ,Dept .of  Ped.8 Speech Cornmunication,Cieveland. 
As p a r t  of a  cont inuing study designed t o  determine t h e  e f f e c t s  

of ea r ly  mother-infant con t ac t  on l a t e r  maternal and c h i l d  
behavior,we s tudied t he  speech of t en  mothers while address ing 
t h e i r  2-year o l d s  and then assessed t h e i r  ch i l d r en  a t  5 yea r s  
using four  s tandard  t e s t s .  The 5 year  o l d s '  vocabulary corrprehen- 
s i on (p< .OI )and  a b i l i t y  t o  understand complex phrases w i t h  
mul t ip le  c r i t i c a l  e lements(p  ( . 0 l )  a r e  s i g n i f i c a n t l y  r e l a t ed  t o  
t h e  number o f  words per proposi t ion  used by t h e i r  mothers when 
ch i ld r en  were 2.  Mothers who used more ad j ec t i ve s  have ch i ld r en  
who comprehend more complex s y n t a c t i c  s t r u c t u r e ( p <  .OI).blothers 
who used more e l abo ra t e  end i l l u s t r a t i v e  speech have ch i ld r en  
w i t h  g r e a t e r  express ive  a b i I i t y ( p c . 0 1 ) .  blothers who asked more 
ques t ions  o f  t h e i r  2  year  o ld s  have ch i ld r en  with somewhat h igher  
1Q's,comprehension, and express ive  a b i l i t y ( p  < . l o ) .  

From previous s t u d i e s ,  when t h e i r  ch i l d r en  were 2 years  o f  age, 
mothers who had extended con tac t  with t h e i r  infant  a t  b i r t h  used 
more ad j ec t i ve s ,ques t i ons ,  words per proposi t ion ,  and fewer 
content  words and imperatives than mothers who did not .  
S i g n i f i c a n t l y ,  t h e  f i v e  year o l d s  of the ea r ly  con tac t  mothers 
comprehended more complex phrases with A c r i t i c a l  e lements(p<.003 
ind i ca t i ng  g r e a t e r  matur i ty  in s y n t a c t i c  development than 
ch i ld r en  o f  control  mothers. Thus, t he  ea r ly  l i n g u i s t i c  
environnent  of t h e  young chi Id, which may be a l t e r e d  by hospi ta l  
p r ac t i ce s  a t  b i r t h , appea r s  t o  s t rong ly  a f f e c t  t h e  c h i l d ' s  speech 
and language comprehension a t  5 yea r s  of  age. 

TEENAGE PREGNANCY - THE IMPACT OF A COMPREHENSIVE 

39 PRENATAL CARE PROGRAM ON OUTCOME, Lois M. Roeder, 
I s ado re  G. Ances and F e l i x  P. Heald, Univ. of Mary- 

land Sch. Med., Univers i ty  Hospi ta l ,  Dept. of Ped., Baltimore. 
Pregnant adolescents  a t  high r i s k  f o r  de l i ve ry  of premature 

and low b i r t h  weight i n f a n t s  were provided comprehensive p r e n a t a l  
care .  I n  28 black 15-17 y r  o ld  primiparous teenagers ,  i nd i ce s  of 
n u t r i t i o n a l  s t a t u s  were obta ined dur ing pregnancy, and included 
l e v e l s  of hemoglobin, albumin and t r a n s f e r r i n ,  u r ina ry  urea ,  
morphology of s ca lp  h a i r  and enzymatic a c t i v i t i e s  of leukocytes .  
F e t a l  growth and development were evaluated  a t  de l i ve ry .  Out- 
come of pregnancy was markedly improved i n  adolescents  en ro l l ed  
i n  t he  program compared t o  a  c o n t r o l  non-program group matched 
f o r  ape, r ace  and p a r i t y .  Average b i r t h  weight was s i g n i f i c a n t l y  
h igher  (3213290 2910299 g ,  MnkSEM) f o r  program i n f a n t s .  The 
d i s t r i b u t i o n  of i n f a n t s  according t o  g e s t a t i o n a l  age was a l s o  
a l t e r e d ,  w i th  fewer premature babies  i n  t he  s tudy group than con- 
t r o l s .  The d i f f e r e n c e  i n  mean age a t  b i r t h  (40.520.3 s 38.2k0.5 

. wks) was s i g n i f i c a n t .  Most i nd i ce s  of n u t r i t i o n a l  s t a t u s  i n  t h e  
s tudy group of mothers were w i th in  normal ranges and un re l a t ed  t o  
f e t a l  growth. However, t he  a c t i v i t y  of adenyla te  k inase  i n  leu- 
kocytes  a t  t h e  25th week of pregnancy was p o s i t i v e l y  and s ign i -  
f i c a n t l y  r e l a t e d  t o  b i r t h  weight of t he  i n f a n t  and thus  may be  
u s e f u l  i n  p r ed i c t i ng  f e t a l  growth. Mul t i d i s c ip l i na ry  e f f o r t s  t o  
d e l i v e r  comprehensive p rena t a l  c a r e  t o  adolescent  mothers has ,  
t he re fo re ,  s i g n i f i c a n t  b e n e f i t s  f o r  t h e  outcome of pregnancy. 
(Supp. i n  p a r t  by Grants - Mat.&Chld.Hlth.Svcs. #MC-R-240200-01-0 
and Nat. Fdn. t6-29.) 

DEVELOPMENTAL FOLLOWUP OF NEONATAL I C U  SURVIVORS. 41 Carol Schulman-Galambos, Morton Cohen, and K r i s t i n  
G i s t ,  Dept. of Neurosciences,  Univ. of C a l i f .  San - 
Diego and Childrens Hospi ta l ,  San Diego. 

We have followed a l l  h igh-r isk  su rv ivo r s  discharged from our  
r eg iona l  Neonatal ICU s i n c e  J u l y ,  1972. In f an t s  with diagnoses 
of  asphyxia neonatorum, prematur i ty ,  RDS, o r  any combination of 
these  were included (80% of t h e  sample were r e t a ined  f o r  follow- 
up).  The Bayley Scales  of I n f a n t  Development were administered a t  
6  mos., 12 mos., and 2  years .  Mean sco re s ,  median s co re s ,  and t he  
d i s t r i b u t i o n  of  scores  approximate t he  normal curve f o r  a l l  groups 
including:  I)( 1000g. (n=16) ; 2 ) 4  1 5 0 0 ~ .  (n=53) ; 3) 1500-2000g. 
(n=54); 4)  asphyxia neonatorum (n=82); 5) mild t o  moderate RDS 
(n=36) and 6) severe  RDS (n=60). However, 2% (of Group 5) t o  10% 
(of Group 6) of the  i n f a n t s  a r e  impaired on the  Mental Scale 
((2 SD below the  mean) and 8% (of Group 4) t o  11% (of Group 6 )  
a r e  impaired on t he  Motor Scale .  In  add i t i on ,  7 i n f a n t s  have 
func t iona l  b l indness  a t  present  from RLF and 2  a d d i t i o n a l  i n f a n t s  
a r e  profoundly deaf.  These i n f a n t s  seem t o  be developing normally 
otherwise. I t  seems c l e a r  from t h i s  s tudy t h a t  present  methods 
f o r  t he  ca re  of the  s i c k  newborn have s u b s t a n t i a l l y  improved the  
outcome f o r  t he se  i n f a n t s .  Whether t he  d e f i c i t s  p r e sen t  i n  t he  
small but  s t a t i s t i c a l l y  s i g n i f i c a n t  group of profoundly impaired 
i n  each d i agnos t i c  category can be accounted f o r  by t rea tment  
methods is now being i nves t i ga t ed  by discr iminant  ana lys i s .  

Sponsored by William Friedman 

ADOLESCENT MEDICINE' SURVEY OF AGE LIMITS CARE RE- 
SPONSIBILITY AND A T ~ I T U D E S  IN MEDICAL S C H ~ O L  TRAINING 42 PROGRAMS. Manuel Schydlower, M.D., Chief ,  Adolescent 
Medicine Service ,  T r i p l e r  Army Medical Center,  Hono- 

l u l u ,  Hawaii and Richard G. Mc~enz i e ,  M.D., D i r ec to r ,  Divis ion of 
Adolescent Medicine, Chi ldren 's  Hospi ta l  of Los Angeles, C a l i f .  

The American Academv of P e d i a t r i c s  o f f i c i a l l v  s t a t e s  t h a t  the  
r e s p o n s i b i l i t y  of p e d i h t r i c s  may usual ly  terminHte by 21 yea r s  of 
age (Ped ia t r i c s :  Vol. 49; No. 3; March 1972; p. 463).  In  t h i s  
survey of American and Canadian medical school t r a i n i n g  programs, 
t he  major i ty  of p e d i a t r i c  chairmen (69%) agree  with t h i s  pol icy .  
Expectedly, t he  major i ty  of i n t e r n a l  medical chairmen (89%) and 
chief  r e s i d e n t s  (90%) disagree  with t h i s  AAP pol icy;  but  so  do t he  
major i ty  of p e d i a t r i c  chief  r e s iden t s  (57%) who p l ace  t h e  l i m i t  a t  
16-18. Responding p e d i a t r i c  chairmen (84) ,  p e d i a t r i c  chief  r e s i -  
den t s  (70 ) ,  i n t e r n a l  medicine chief  r e s i d e n t s  (59) ,  i n t e r n a l  medi- 
c ine  chairmen (55) and sen io r  medical s t uden t s  (41) ,  i n  gene ra l ,  
reveal  t h a t  ou tpa t i en t  departments and wards a r e  more ava i l ab l e  
t o  adolescents  i n  i n t e r n a l  medicine departments than i n  pedia t -  
r i c s ,  however, only a  small percentage of i n t e r n i s t s < 2 0 %  f e e l  
they should be the  primary physic ians  of adolescent  p a t i e n t s .  
However, the  major i ty  of  p e d i a t r i c i a n s  (68%) f e e l  adolescent  medi- 
c ine  should be a  subspecia l ty  of p e d i a t r i c s .  Also, t he  major i ty  
of p e d i a t r i c  chief  r e s iden t s  (63%) and p e d i a t r i c  chairmen (51%) 
bel ieve  p e d i a t r i c i a n s  should be the  primary physic ians  of adoles- 
cents .  This discrepancy between the  d i spos i t i on  of p e d i a t r i c i a n s  
t o  ca r e  f o r  adolescents  and present  a v a i l a b i l i t y  of f a c i l i t i e s  
probably r e f l e c t s  the  inf luence  of AAP pol icy  versus  a c t u a l  i n s t i -  
t u t i o n a l  experience, where t he  major i ty  of p e d i a t r i c  departments 
present ly  l i m i t  the  upper age l i m i t  t o  the  ea r ly  and mid teens .  
I t  does suggest however, t ha t  p e d i a t r i c i a n s  a r e  o r i en t ed  t o  assume 
the  r e s p o n s i b i l i t y  f o r  ca r e  of o lde r  adolescents ,  and t he  major i ty  
of p e d i a t r i c  s e rv i ce s  need t o  modify t h e i r  present  age l i m i t  
p o l i c i e s  t o  b e t t e r  serve  the  e n t i r e  adolescent  age range. 



,, ECONOMICS OF CREATING A LEVEL I11 PERINATAL THE IMPACT OF A CHILD'S CHRONIC ILLNESS O N  HIS FAMILY 

43 CENTER. *, A.Parekh, M.Soka1, S.Sokal,& 
R.G.Harper, Depts.of Ped.& 0b.-Gyn.,North 

Shore Univ.Hosp.,Manhasset,NY,& Depts-of Ped.& 0b.- 
Gyn.,Cornell Univ.Med.Col.,NY,NY.(~~on.by F.Lifshitz) 

While many hospitals may be attracted to the idea 
of upgrading a Level I1 neonatal unit to a Level 111 
perinatal center, the financial outlay incurred in 
such a step may be prohibitive. A retrospective study 
was undertaken to evaluate the experience of the North 
Shore University Hospital in establishing a perinatal 
center whose services include a neonatal intensive 
care unit with an average daily census of 20 newborns, 
a high-risk obstetric service seeing an average of 25 
patients per week, and a mobile neonatal intensive 
care ambulance transferring approximately 1 0 0  newborns 
annually. The total direct expenditure in the initial 
2-year period exceeded one million dollars. Of this 
sum, 20 .0% was for fixed capital outlay and 80 .0% for 
onqoing expenses; of the ongoing expenses 80 .6% was 
for new personnel. Excluded were indirect costs and 
personnel costs from ancillary services, Finances were 
provided almost entirely from the hospital's operating 
budqet . 

Since economic considerations may mitigate aqainst 
small hospitals undertakinq an upgrading of their own 
perinatal services,regionalization of perinatal health 
care appears to offer a cost-effective alternative. 

PARENTING BY NON-PARENTS. M.Soka1, C.Sia, 44 S. Sokal, & R.G.Harper, ~e~ts.ofd.Ob.- 
Gvn.,North Shore Univ.Hosp.,Manhasset,NY, & 

Depts.of ~ed. & Ob. -Gyn. ,Cornell ~ni;.~ed.~oll. ,NY ,NY. 
(Spon. by F.Lifshitz) 
To compare the ways in which non-parents and parents 

relate to infants in a newborn intensive care unit, 4 
volunteer male college students and 2 sets of parents 
were filmed during their initial contacts with sick 
premature newborns. Observations were made of 15 spe- 
cific attachment behaviors including fingertip and/or 
palm contact, stroking, cuddling, and en-face viewing. 
No significant differences were noted between parents 
and non-parents in their physical contact with these 
infants during the initial visit. During subsequent 
visits of non-parents to the same infant, an orderly 
progression of attachment behavior was noted: begin- 
ning with tentative fingertip contact on the extremi- 
ties, the non-parents progressed to palm contact on 
the head, stroking, cuddlinp, encompassing, soothing, 
and playing behaviors. The non-parents assumed en-face 
positions early and frequently expressed interest and 
concern about the newborn's weight qain and progress, 
and were anxious to rock and feed the newborn as soon 
as possible. The roqression of behaviors among non- 
parents arallelles closely that observed among par- 
ents. Tgese observations suggest that the specifxc 
behaviors greviously.an lyzed a indicative of paren- 
tal attach ent may, In Bact, rezlect a human specles 
specific behavior pattern with respect to newborns. 

FACTORS D E T E ~ I I J I K G  PEDIATRICIAN'S ATTITUDES TO 45 SURGERY IK DOW ' S SY?IDROME AhD EIENINGOMYELOCCLE. -- 
I .  David Todres, Diane Krane, Mary C .  liowell, Daniel - 

C. Shannon. Harvard :ledical School,  Massachusetts General - 
t i o sp i t a l ,  Ch i ld r en ' s  Service ,  Boston. 

we e l i c i t e d  t he  a t t i t u d e s  of 406 Mass. p e d i a t r i c i a n s  (Ped) to- 
ward e t h i c a l  dilemmas i n  newborn ca re .  Completed ques t i onna i r e s  
were re turned by 2301406 (57X). Dilemma #1: Down's syndrome and 
duodenal a t r e s i a ,  pa ren t s  r e fu se  surgery .  46.3% (106) Ped advoca- 
ted  surgery ,  33.7% (117) d id  no t ,  32 (7) gave no answer (NA). 
Of those  advocating surgery ,  41/62 were Cathol ic ,  25/50 P ro t e s t -  
an t  (p(.01), 22/57 Jewish (p<.01),  4/22 Other,  14/39 NA. 19.2% 
who advocated surgery  would pursue a  cou r t  o rde r ,  31.9% would not 
and 48.9% F A .  Of those  not  advocating surgery ,  66 recommended 
cus tod i a l  c a r e ,  6 i n t ens ive  ca re ,  2  has ten  dea th ,  L3  NA. Dilemma 
#2: Large thoraco-lumbar meningomyelocele, microcephaly,para- 
p l eg i a  and incont inence .  Of treatment op t ions  g iven,  33.3% (771 
230) recommended surgery  which r e l a t e d  t o :  (a)  r e l i g i o u s  a c t i v i t y -  
32/76 a c t i v e ,  16/62 f a i r l y  a c t i v e  (p(.01), 17/62 i n a c t i v e  (p<.01) ,  
12/30 NA; (b) age- 571138 were 4 5 0  y r . ,  20192 7 5 0  y r . (p (  0.04): 
(c) 471163 were g e n e r a l i s t s ,  30167 s p e c i a l i s t s  ( ~ ( 0 . 0 0 8 ) .  66.7% 
(152) recommended no surgery ,  54X choosing cus tod i a l  c a r e ,  11.7% 
s k i l l e d  nurs ing.  Of t he se  152 Ped, 117 would comply i f  t he  
pa ren t s  requested surpery .  Of a l l  red ,  25.5% f e l t  t he re  was a  
moral d i f f e r e n c e  between wi tholding surgery  f o r  Down's vs .  mening- 
onyelocele .  The phys i c i an ' s  r e l i g i o u s  persuas ion and a c t i v i t y ,  
age and degree of  s p e c i a l i z a t i o n  were s i g n i f i c a n t  determining 
f a c t o r s  i n  advocating o r  wi tholding surgery .  

4 WITH PARTICULAR REFERENCE TO SIBLINGS. John C. Vance, -- 
Bet ty  B .  Sa t t e rwh i t e ,  Louis E. Fazen, Michael F.  

BFyson, Ivan B. P l e s s .  Depts. of Ped., Univ. of Rochester Sch. of 
Med., Rochester N . Y .  and Johns Hopkins Med.Ctr., Baltimore, Md. 

Thir ty-e ight  f ami l i e s  of ch i l d r en  with chronic  nephrot ic  syn- 
drome and 37 demographically s imi l a r  f a m i l i e s  were s tud i ed  t o  
determine t he  impact of t he  neph ro t i c  c h i l d  on t he  family .  185 
ch i ld r en  - 95 s i b l i n g s  of ill ch i ld r en  and 90 c o n t r o l s  - were 
examined us ing pa ren t a l  ques t i onna i r e s ,  behavior r a t i n g  s c a l e s ,  
psychological t e s t s  and t eache r  r a t i n g  s c a l e s .  

General ques t ions  on f a c t o r s  i n f luenc ing  family funct ion sur-  
p r i s i n g l y  showed t h a t  con t ro l  f ami l i e s  were more a f f e c t e d  by over- 
t i r ednes s ,  change i n  housing, and pa ren t a l  f r i c t i o n .  The same 
ques t ions ,  repeated t o  the  nephrot ic  group a lone r e f e r r i n g  speci -  
f i c a l l y  t o  t he  s i c k  c h i l d ,  shoved a  marked inc rea se  i n  r epo r t i ng  
of f i n a n c i a l  problems, pa ren t a l  t i r ednes s ,  e x t r a  work and changes 
i n  household s leeping arrangements. 

ques t ions  about s i b l i n g  i n t e r a c t i o n  showed more f i g h t i n g  and 
anger i n  con t ro l  f ami l i e s .  Psychological t e s t i n g  showed s o c i a l  
confidence t o  be lower i n  t he  nephrot ic  group and school a f f i l i a -  
t i o n  h igher .  Resu l t s  show t h a t :  1 )  pa ren t s  tend t o  deny family 
problems due t o  childhood i l l n e s s  un l e s s  s p e c i f i c a l l y  asked; 
2) s i b l i n g s  of ch i l d r en  wi th  nephrot ic  syndrome a r e  l e s s  aggres- 
s i v e ;  3) decreased s o c i a l  confidence and a  more pos i t i ve  view o f  
school may be consequences of a  ch ron ica l l y  ill ch i ld  i n  t he  home. 
This  family  and s i b l i n g  p r o f i l e  may help  i n  t he  management of 
f ami l i e s  who have ch ron ica l l y  ill ch i ld r en .  

A m  INFANT AND PRESCHOOL DEVELOPMENTAL TESTING AND LATER 
4 SCHOOL PERFORMANCE. William J. van Doorninck, Nathan -- 

P. Dick, Yi l l iam K. Frankenburg, Theresa N .  L idde l t ,  
and John M. Lampe. Univers i ty  of Colorado School of Medicine, 
Department 

The s ign i f i cance  of e a r l y  developmental assessments f o r  l a t e r  
school problems has  been challenged. Data presented i n  t h i s  
s tudy d e t a i l  t he  accuracy and t h e  e r r o r s  i n  p r ed i c t i ng  school 
performance from r e s u l t s  of t he  Denver Developmental Screening 
Test (DDST). In  1969-70, 2,715 ch i ld r en  were screened wi th  t h e  
DDST in  t he  Denver Neighborhood Health Centers.  F ive  t o  s i x  
yea r s  l a t e r ,  a  random sample of 113 were followed-up. 5s were 
r ep re sen t a t i ve  of t h r e e  age groups a t  screening (3-24, 24-48, 
and 48-72 months) and t h r e e  DDST t e s t  r e s u l t s :  Abnormal, Normal 
and Questionable.  96% of 2s with DDST Abnormal s co re s ,  67% of 
Questionable s co re s ,  and 36% of Normal s co re s  had s u b s t a n t i a l  
achievement and/or behaviora l  problems a t  school age. With 
p red i c t i on  span held cons t an t ,  accuracy of p r ed i c t i on  improved 
when 5 s  were screened a t  o lde r  ages .  Accuracy was h igher  when 
Questionables and Abnormals were both t r e a t e d  a s  p o s i t i v e s ,  re-  
ga rd l e s s  of age group of screening.  Abnormals and Questionables 
who l a t e r  had no apparent school problems had s i g n i f i c a n t l y  l e s s  
p o s i t i v e  medical h i s t o r i e s  and neu ro log i ca l  exams a t  follow-up. 
Normals who l a t e r  developed school problems had s i g n i f i c a n t l y  
higher p o s i t i v e  medical h i s t o r i e s  and neu ro log i ca l s  and s i g n i f i -  
c an t ly  lower academic p re s s  from parents .  Among t h e s e  assess-  
ments, developmental t e s t i n g  provided t h e  most accu ra t e  predic- 
t i o n  i n  t h i s  sample. 

SOME RELIABILITY DATA ON THE BRAZELTON NEONATAL BEHAV- 

48 IORAL ASSESSMENT SCALE FROM SEVEN TO TEN DAYS OF LIFE. 
Brian E. Vaughn, Bonnie Taraldson, Amos Deinard and 

Byron Egeland, I n s t .  of Child Development and Dept. of Fed.,  Univ. 
of Minnesota, Minneapolis.  

The Neonatal Behavioral Assessment Scale  (Brazelton) was devel- 
oped a s  an instrument which would be s e n s i t i v e  t o  s u b t l e  behavior- 
a l  responses of t h e  neonate.  To d a t e ,  a  wide v a r i e t y  of s t u d i e s  
have u t i l i z e d  t h i s  s c a l e .  As the  s c a l e ' s  use  expands, however, 
t h e r e  w i l l  be an i nc rea s ing  need t o  have d a t a  a v a i l a b l e  on t h e  
t e s t - r e t e s t  r e l i a b i l i t y  on t h e  var ious  scor ing techniques a s  we l l  
a s  on t h e  i nd iv idua l  i tems,  themselves.  The d a t a  repor ted  he re  
were obta ined from 40 i n f a n t s  who were p a r t i c i p a t i n g  i n  a  l a r g e r  
s tudy of e a r l y  i n f an t  development. They were a l l  f i r s t  born, f u l l -  
term i n f a n t s  whose mothers had p a r t i c i p a t e d  i n  an  extens ive  pre- 
n a t a l  program. The Brazelton was administered t o  each i n f a n t  
twice  dur ing t he  f i r s t  10 days of l i f e .  On both occasions t he  
exam was done i n  t h e  i n f a n t ' s  home. Tes t - r e t e s t  r e l i a b i l i t i e s  
were assessed i n  t h r ee  ways. Each ind iv idua l  i tem was s tudied a- 
c ro s s  t he  whole sample, each i n f a n t  was given a  r e l i a b i l i t y  s co re  
based on t he  two exams and a  "c lus ter ing"  p r o f i l e ,  developed by 
t h e  Brazelton group, was computed f o r  both  exams. Cer ta in  of t h e  
items were found t o  have s i g n i f i c a n t  v a r i a t i o n ,  though the  o v e r a l l  
r e l i a b i l i t y  of t h e  exam f o r  i nd iv idua l  i n f a n t s  was q u i t e  s a t i s -  
f ac to ry .  The l e a s t  day-to-day v a r i a t i o n  was found i n  t h e  " c lu s t e r "  
p r o f i l e s .  Our r e s u l t s  suggest f a c t o r s  which i n f luence  t he  va r i -  
a b i l i t y  of t h e  exam from day-to-day; i n  add i t i on ,  they provide 
confirming evidence concerning t he  s e n s i t i v i t y  of t he  exam i n  re-  
l i a b l y  desc r ib ing  the  behavior of t he  neonate.  



EVALUATION OF INFORMATION TRANSFER I N  SICKLE CELL 49 TRAIT (SCT) COUNSELING. Charles F. Whitten, Wayne 
S t a t e  Univ. Sch. of Med., Dept. of Ped., De t ro i t .  

Trained laymen counseled us ing a  10 s t e p  protocol  with 26 
graphics .  The counselors '  adherence t o  t h e  protocol  f o r  ma te r i a l  
r e l a t e d  t o  10 post  t e s t  ques t i ons ,  and t he  counselees'  n a r r a t i v e  
answers were r a t ed .  Sessions and p re  and post  t e s t s  were audio- 
taped. 236 t apes  from 691 taped se s s ions  held  i n  a  6  mo. per iod 
were t r ansc r ibed  and analyzed. With two except ions  t he  frequency 
of s a t i s f a c t o r y  responses on each post  t e s t  ques t ion and the  
counselees '  age ,  s ex ,  m a r i t a l  s t a t u s ,  family s i z e  o r  educat ion,  
were not  s i g n i f i c a n t l y  r e l a t e d  ( p > . 0 5 ) .  Adeq. responses were 
more f requent ly  given by females on f a c t o r s  SCT couples might use  
i n  family planning dec i s ions  (p< .05 )  and by persons below 40 on 
t he  hea l t h  s t a t u s  i n  SCT (p< .31 ) .  On 5  ques t ions  t he  frequency 
of adeq. counselor performance (CP) and counselee responses (CR) 
was high--94-99% and 73-94% re spec t ive ly .  For 2  ques t ions  the  
CP was high (91% and 92%) but  t he  CR was moderate (48-54%) sug- 
ge s t i ng  a  p ro toco l  o r  eva lua t i on  r e l a t e d  problem. For 2  ques- 
t i o n s  CP and CR were 60-81% and 23-45% re spec t ive ly .  Pa r t  of  t he  
low CR could be a t t r i b u t e d  t o  the  CP, i . e .  s i g n i f i c a n t l y  more 
adeq. CR were a s soc i a t ed  wi th  adeq. CP (p < .01 ) .  For one ques- 
t i o n  wi th  low CR (50%) and CP (58%) the  CP was not a  f a c t o r  
( p > . 0 5 ) .  The d a t a  suggest :  1. laymen can t ransmit  s i c k l e  i n fo r -  
mation e f f e c t i v e l y ;  2. t ap ing  is  acceptable  (few r e f u s a l s ) ;  3. 
a n a l y s i s  of taped s e s s ions  is d e s i r a b l e  i n  a l l  gene t i c  counsel ing 
t o  determine whether unsa t i s f ac to ry  counselee comprehension is 
r e l a t e d  t o  the  p ro toco l ,  counselor ,  counselee o r  the evaluat ion.  

4 CONTROLLED STUDY OF PRESCHOOL CHI?,DREN OF HEROIN 

50 ~ D D I C T S  - THEIR GROWTH, DEVELOPMENT AND BEHAVIOR. 
Geraldine S. Wilson and Richard McCreary (Tntr .  by 

Murdina M. Desmondj. Baylor Col. of Med., Dept. of  Ped. & In t e r -  
Agency Program f o r  Multiple-Handicapoed ch i ld r en .  Houston, Texas 

A previous s tudy has shown d i s tu rbed  somatic growth and behav- 
i o r  (hype rac t i v i t y  and poor a t t e n t i o n  span) i n  50% of i n f a n t s  12 
t o  24 months of age whose mothers used heroin  ch ron ica l l y  dur ing 
pregnancy. I n  a n t i c i p a t i o n  of pos s ib l e  s p e c i a l  educat ional  needs 
22 preschool ch i l d r en  o f  add i c t s  were evaluated  a t  3 yea r  1 month 
t o  6 yea r  4 month. Evaluation included psychological  instruments 
(ITPA, Columbia Mental Matur i ty  Sca l e ,  & McCarthy s c a l e ) ,  behav- 
i o r a l  assessment by parent  in terview,  d i r e c t  observat ion measures, 
and biometr ic  measures along with phys i ca l  and neurologic  examin- 
a t i on .  Control ch i l d r en  comprised those  who were not exposed t o  
n a r c o t i c s  dur ing pregnancy, but  were reared i n  t h e  drug c u l t u r e ,  
as  we l l  as  a  group of chi ldren of s i m i l a r  socioeconomic and high 
r i s k  background. The somatic growth o f  t h e  heroin-exposed group 
was found t o  be s i g n i f i c a n t l y  l e s s  than t h a t  of  con t ro l  chi ldren.  
This  group a l s o  showed poorer  adjustment a s  measured by t he  Chi ld  
Behavior Rat ing Scales .  Psychol inguis t ic  quo t i en t s  of  sub j ec t s  
and con t ro l s  were below na t iona l  t e s t  norms but  d id  not  d i f f e r  
between groups. Heroin-exposed chi ldren and con t ro l s  d i f f e r e d  . 
s i g n i f i c a n t l y  i n  performance on s eve ra l  s u b t e s t s  o f  t h e  ITPA, and 
on t h e  perceptual  b a t t e r y  and o the r  ins t ruments .  Tes ts  on which 
he ro in  ch i ld r en  performed more poorly than con t ro l s  involved per- 
c ep tua l  s k i l l s  o r  sho r t  term memory, and may r e f l e c t  an under- 
l y i n g  d i f f e r ence  i n  concentra t ion o r  a t t e n t i o n .  Behavior d i f f e r -  
ences r e f l e c t  aggress iveness  and poor impulse con t ro l .  

ANALYSIS OF NEONATAL HOSPITAL CHARGES. David D. W i r t -  51 s c h a f t e r ,  Stephen R. Pucket t  and George Cassady. De- 
partment of P e d i a t r i c s ,  Divis ion of P e r i n a t a l  Medi- 

c ine ,  Un ive r s i t y  of Alabama, Birmingham, Alabama. 
During ca lendar  1974, t he re  were 532 outborn admissions (304 

<2500 gm) t o  our NICU, Hospi ta l  charge d a t a  on 513 non-surgical - 
admissions were co l l a t ed  by d a t e  of s e rv i ce .  Grand t o t a l  charges 
(GTc) were computed. The r e l a t i o n s h i p s  between mor t a l i t y  and 1) 
GTC and 2) Length of s t a y  (LOS) were (point  b i s e r i a l  co r r e l a t i on )  
1 )  GTC r =- ,143,  t = 3,3, p  <.01 and 2) LOS r = - . 3 4 ,  t = 8 . 2 ,  
p  <,01, The hypothes is  t h a t  GTC o r  LOS was d i r e c t l y  r e l a t e d  t o  
m o r t a l i t y  was r e j ec t ed .  Average d a i l y  charges (ADC), LOS, and 
s u r v i v a l  s t a t u s  were p lo t t ed .  The n u l l  hypothesis:  Expired and 
l i v e d  i n f a n t s  a r e  descr ibed by t he  i d e n t i c a l  form: Y = a  + b log  
(ADC) + c(ADC) was t e s t ed  by ana lys i s  of variance. 

EXPIRED LIVED 
9, n . . 
L I U  .... . ..... . 

LUJ . ... 
192 . ' 185 ..' .' 'L: .. 

ADC 174 . 165 .. 
156 .' 145 
138 125 
120 105 

6  22 38 54 70 86 5  25 45 65 85 105 
LOS LOS 

The hypothes is  was r e j e c t e d  (F = 56.97, df = 3, 507, p  q.001). 
Use of both  t h e  ADC and LOS parameters r e s u l t s  i n  a  b e t t e r  f i s c a l  
index of neonata l  mor t a l i t y  and may prove a  more s a t i s f a c t o r y  f i s -  
c a l  index of neonata l  morbidity.  

COST-BENEFIT ANALYSIS OF AN X-LINKED CARDIOMUSCOLAR 52 DYSTROPHY. Martha L. Wright and Louis J. Elsas .  D i -  

v i s i on  of Medical Genet ics ,  Department of P e d i a t r i c s ,  
Emory Univers i ty  School of Medicine, A t l an t a ,  Georgia.  

A North Georgia kindred cons i s t i ng  of 212 members i n  6 genera- 
t i o n s  expresses  ca rd i ac  and humeroperoneal muscular dystrophy with 
an X-linked r eces s ive  p a t t e r n  of i nhe r i t ance  (New Eng. J. Med. 
293:1017, 1975).  P r iva t e  and s o c i e t a l  c o s t s  and c o s t  of preven- 
t i o n  through gene t i c  i n t e rven t ion  a r e  ca l cu l a t ed  f o r  t he  cu r r en t ly  
evolving genera t ion (gen) V I .  In  hemizygous a f f e c t e d  males,  1' 
h e a r t  block appears i n  puberty and progresses  t o  a t r i a l  p a r a l y s i s  
r equ i r i ng  pacemakers. Slow twi tch ,  Type I f i b e r s  of  humeral and 
peroneal  muscles degenerate.  D i s a b i l i t y  is  t o t a l  by age 30, aver-  
age r e t i r emen t  is a t  age 65; t he re fo re ,  35 wage earning yea r s  a r e  
l o s t .  From c l i n i c a l  express ion i n  gen I V  and V ,  from pedigree  
a n a l y s i s ,  and from an observed fecundi ty  r a t e  of 2.5, 10 a f f e c t e d  
males and 26 heterozygous females a r e  a n t i c i p a t e d  f o r  gen V I .  
Soc i e t a l  c o s t s  w i l l  be $1,765,050 and p r i v a t e  c o s t s  w i l l  be 
$3,829,200, a  combined c o s t  of $5,594,250 f o r  t he se  10 a f f ec t ed  
males over 35 years.  This c o s t  is  discounted t o  p r e sen t  value  
using t he  formula n = C t / ( l + r ) t  where n is the  n e t  d iscounted 
c o s t  i n  d o l l a r s  today, Ct the  c o s t  over  t ime ( t )  which i s  35 years  
and r is  the  n e t  d iscount  r a t e  ( 5 % ) .  The discounted c o s t  becomes 
$1,283,703 i n  t oday ' s  d o l l a r s .  The c o s t  of prevent ion through 
p rena t a l  monitoring of a l l  high r i s k  pregnancies i n  gen V I  i s  
$21,750. The cos t -bene f i t  r a t i o  is, t hus  59:l .  We conclude t h a t  
t h i s  unusual i nhe r i t ed  d i s ea se  c o n s t i t u t e s  a  l a rge  pub l i c  and 
p r i v a t e  expense, can be prevented by expending 21 of t h i s  expense, 
and emphasizes t he  need f o r  pub l i c  hea l t h  programs i n  gene t i c s .  

FiZThEK INFANT ~I 'PPEI~~" ION.  ' chae l  W. Yo m a n ,  53 Suzanne Uixon, Edward Yronic? Lauren Adatson 
h e i d e l i s e  Als ,  and T. Berry B r a z e l t o n , ~ a r v a r $  bled. 

Sch. Dept. of Ped., Children 's  Hosp i t a l  Medical Center ,  Boston. 
This  s tudy desc r ibe s  t h e  i n t e r a c t i o n  of i n f a n t s  wi th  f a t h e r s  

and compares it t o  t h e i r  i n t e r a c t i o n  with mothers and s t r ange r s .  
F ive ,  f i r s t -bo rn  i n f a n t s ,  t h e i r  mothers and f a t h e r s  were re- 
c r u i t e d  i n  t h e  newborn per iod and f ace  t o  f a c e  i n t e r a c t i o n s  
between i n f a n t s  and a d u l t s  were videotaped biweekly f o r  6 months. 
Each se s s ion  cons i s t ed  of one 2 minute l ong  i n t e r a c t i o n  wi th  each 
parent  and an  un fami l i a r  adul t .  By 6-8 weeks of  age, i n f a n t s  
ac t ed  d i f f e r e n t l y  with mothers, f a t h e r s  and s t r ange r s .  We docu- 
mented t h e s e  c l i n i c a l l y  apparent d i f f e r e n c e s  by analyzing t h e  
v ideotape  second-by-second, and desc r ib ing  i n f a n t  and a d u l t  gaze 
p a t t e r n s ,  l imb movements, f a c i a l  express ions ,  voca l i za t i ons ,  body 
p o s i t i o n  and touching pa t t e rn s .  I n f a n t s  frowned and c r i e d  with 
s t r a n g e r s  4 t imes  a s  much a s  they d i d  with e i t h e r  f a t h e r s  o r  
mothers (AI~ovA, p<U.ul). They smiled more wi tn  mothers t han  wi th  
f a t h e r s  and more w i th  f a t h e r s  t han  with s t r a n g e r s  (ANOVA, p<u .~ l ) .  
Pa ren t s  d i f f e r e d  i n  t h e  games t hey  played with i n f an t s :  mothers 
engaged i n  ve rba l  p lay  while f a t h e r s  played rhythmic t app ing  
games. These d a t a  suggest  t h a t  i n f a n t s  have t h e  capac i ty  t o  
d i f f e r e n t i a t e  f a t h e r s  from mothers and s t r a n g e r s  i n  t he  second 
month. 3y po in t i ng  ou t  t o  f a t h e r s  how i n f a n t s  can recognize  them, 
p e d i a t r i c i a n s  can f o s t e r  e a r l y  attachment between f a t h e r s  and 
in f an t s .  By observing d i f f e r e n t  p a t t e r n s  of i n f a n t  f a c i a l  ex- 
press ion and voca l i za t i on  with d i f f e r e n t  a d u l t s ,  and by no t ing  
games pa ren t s  play wi th  young infants, p e d i a t r i c i a n s  can b e t t e r  

a s s e s s  e a r l y  parent - infant  i n t e r ac t i on .  

CARDIOLOGY 

54 RESPONSES OF CARDIAC RATE AND RHYTHM TO ISOLATED 
CEREBRAL HYPOXIA I N  NEWBORN PUPPIES. Robert A. 
e, (Spon. by Nancy Holland).  Univers i ty  of 

Kentucky College of Medicine, Department of Ped i a t r i c s ,Lex ing ton .  
The r o l e  of the  c e n t r a l  nervous system (CNS) i n  r e f l e x  chrono- 

t r o p i c  responses (CR) t o  hypoxia i n  newborns is  unclear  and was 
the  sub j ec t  of t h i s  i nves t i ga t i on .  Ten newborn mongrel puppies 
ranging i n  age from 6-12 hours of age were subjected  t o  t r a n s i e n t  
ce r eb ra l  hypoxia by perfus ing the  cephal ic  po r t i on  of t he  animals 
with hypoxic blood. Cephalic pressure  was maintained a t  systemic 
l e v e l s  and flow monitored. Systemic and cephal ic  blood gases and 
pH were c lo se ly  monitored. With combined systemic and ce reb ra l  
hypoxia a l l  animals showed a  b iphas ic  CR,  a t  f i r s t  p o s i t i v e ,  
p=<0.01 (mean p02>45mmHg) and then a  negat ive  CR a s  hypoxemia 
progressed. (mean p02<25mmHg) Cerebra l  hypoxia a lone  witnessed 
e i t h e r f o r  s i n u s o r  nodal bradycardia ,  A-V d i s s o c i a t i o n  wi th  
i n t e r m i t t e n t  capture ,  v e n t r i c u l a r  premature con t r ac t i ons ,  and 
v e n t r i c u l a r  f i b r i l l a t i o n .  These bradyarrhythmias were u sua l ly  
avoided by b i l a t e r a l  vagotomy o r  pre t rea tment  wi th  l a r g e  doses of 
a t rop ine ,  (lmg) and always e l iminated  by s ec t i on ing  of Her ing 's  
Nerve. Beta adrenergic  blockade wi th  propanolol O.Olmg/kg, 
abol ished t he  p o s i t i v e  CR t o  combined systemic and c e r e b r a l  
hypoxia t he  negat ive  CR response p e r s i s t i n g  desp i t e  vagotomy. I t  
i s  concluded t h a t  t he  r e f l e x  negat ive  CR as soc i a t ed  wi th  ce reb ra l  
hypoxia is  i n  pa r t  mediated through the  c a r o t i d  bodies .  That 
the  negat ive  CR response pe r s i s t ed  dur ing combined systemic and 
ce reb ra l  hypoxia following vagotomy suggests  e i t h e r  a l t e r n a t e  
parasympathetic pathways o r  d i r e c t  myocardial depress ion.  



p r  CARDIAC ARRHYTHMIAS IN NEWBORNS WITH CENTRAL NERVOUS ,, REGULATION OF RESPIRATION IN INFANTS WITH CYANOTIC 
33 SYSTEM DISEASE. Robert A. Achtel, M. Douglas CCNGENITAL HEAXT DISEASE. Eduardo Bancalari , Tilo 

Cunningham, Nirmala S. Desai, Carol J. Cottrill, and Gerhardt (1ntro. by W.W. Cleveland) University of 
Jacqueline A. Noonan. University of Kentucky College of Medicine, Miami, School of Medicine. Deot. of Pediatrics. Miami. Florida. 
~epartment of pediatrics, Lexington. 

The reflex contribution of the central nervous system (CNS) to 
cardiac chronotropic responses has not been clearly established 
in newborns. In the past year continuous EKG monitoring revealed 
cardiac arrhythmias in the absence of associated heart disease in 
5 term neonates with CNS pathology. (IlCerebral Mass, a2Status 
Epilepticus, #3Meningitis, %&Arnold Chiari Malformation, 
jt5Cerebral Calcifications.) Infant I1 was without seizure 
activity, had an abnormal EEG, and developed a supraventricular 
tachycardia with aberrant conduction successfully treated with 
digitalis and propanolol and survived. Infants 12-5,demonstrated 
both local (LSA) and generalized (GSA) seizure activity in 
association with bradycardia, progressive A-V dissociation and 
ventricular standstill. With GSA and apnea reflex vagal brady- 
cardia may have resulted from CNS hypoxia. However, in 62-5, 
arrhythmias persisted with LSA in the absence of metabolic 
abnormalities. Infants #2 & 3 developed transient 3rd degree A-V 
block with LSA which continued despite right ventricular (RV) 
demand pacing. Both #2 & 3 survived in normal sinus rhythm. 
Infants #4 & 5 were treated with atropine and isoproterenol, were 
unresponsive, and expired. It is concluded that continuous EKG 
monitoring is a necessary adjunct in the management of infants 
with CNS pathology withlwithout LSA or GSA. Temporary RV demand 
pacing is effective in controlling bradyarrhythmias and should be 
considered when pharmocologic agents are ineffective. 

ECHOCARDIOGRAPHIC (ECHO) DEFINITION OF PROGRESSIVE 

56 CARDIAC CHANGES IN CYSTIC FIBROSIS (cF). 
A l k n ,  Lylln M. Taussig, m l e v  J .  Goldbere:, David J .  

S&J and J D h n s .  Dept. of Peds., Ariz. Med. Ctr., Tucson. 
Progressive cardiac changes with increasing lung disease in CF 

have not been well defined. Thickening of the right ventricular 
anterior wall (RVAW) in CF has been directly assessed by ECHO but 
other cardiac and great vessel changes have not been reported. 
Thirty CF patients, age 3 months to 35 years with NIH clinical 
scores ranging from 34 to 99 were studied by ECHO, pulmonary 
function tests, and partial pressures of arterial oxygen (Pa02). 
RVAW thickness exceeded 95%ile of normal in all patients, irre- 
spective of clinical state. Patients with scores greater than 80 
(mild) also had enlarged right ventricular cavities (RVC). Pa- 
tients with scores of 60-80 (moderate disease) showed intervent- 
ricular septal (IVS) and left ventricular posterior wall (LWW) 
thickening, in addition to progressive RVAW and RVC changes. 
Those patients with the most severe lung disease (scores< 60) in- 
cluding those who died, showed progressive RVAW, IVS and L W W  
thickening, RVC dilation, and, in addition, aortic root dilation 
(Ao) and abnormally small left ventricular cavities. Acute Pa02 
measurements in 14 patients did not correlate with the long 
standing cardiac measurements. Measurements of large airway func- 
tion correlated with RVAW (r= -.7) and Ao (r= - .7).  No correla- 
tion between ECHO parameters and maximal flow in the low vital 
capacity range was found. Early cor pulmonale in CF involves the 
right side of the heart. As disease progresses, the septum, left 
ventricle, and aorta are also affected. This is best shown by 
echo~ardiograph~. 

Infants with chronic hypoxemia due to CHD do not with 
hyperventilation and hypocapnia in spite of their reduced Pa02. To 
determine to what degree the absence of hyperventilation is due 
to a lack of sensitivity of the peripheral chemoreceptors or to 
CNS depression secondary to hypoxia, we measured the ventilatory 
response to 100% inspired oxygen in 7 infants with CHD and severe 
chronic hypoxemia, (~ean Pa02 27 rnmHg, PaC02 39 mmHg). Minute 
ventilation (tE) did not change during the first 30 seconds, blut 
did increase 51% after 3 minutes of breathing 100% oxygen. The 
absence of an immediate decrease in VE after exposure to O2 most 
likely reflects insensitivity of the peripheral chemoreceptors. 
On the other,hand, this fall could be overridden by the subsequent 
increase in VE. The increase in VE at 3 minutes (51%) was siyni- 
ficantly greater than the one observed in normal infants (20%). 
This difference is more striking considering that the Pa02 in the 
cyanotic patients increased only from 27 mmHg to 32 mmHg when 
breathing 02. This marked increase in VE can be secondary to 
recovery from hypoxic CNS depression and or to increased C02 pro- 
duction due to a higher metabolic rate secondary to improved oxy- 
genation. The latter possibility is supported by the fact that 
the PaC02 did not change in spite of the marked increase in 
ventilation. 

REDUCED ADIPOSE CELLULkRITY WITH CYANOTIC COIIGEMITAL 
59 I;EART DISEASE Cavid Baum, Michael Stern, Departments 

o f  P e d i a t r i c s  a n d e G i c i n e ~ o r d i v e r s i t v  School 
o f  Medicine, S tanford ,  CA 

Adipose t i s s u e  mass, f a t  c e l l  s i z e  and t o t a l  body f a t  c e l l  nuni- 
be r  were compared i n  two groups o f  c h i l d r e n  w i t h  c o n ~ e n i t a l  h e a r t  
disease (CHD). Group I cons is ted of 16 c h i l d r e n  (age 6.9 + 1.1 
y r ;  mean 5 SEM) w i t h  cyano t i c  CHO who had been hypoxic s i nce  i n -  
fancy and who were s h o r t  and underweight.  Group I 1  was composed 
of 16 normal s i zed  c h i l d r e n  w i t h  acyanot ic ,  asymptomatic CHD 
(age C.7 + .8 y r j .  Age-adjusted adipose t i s s u e  mass was l e s s  i n  
Group I tFan i n  Group I 1  ( p  < .Cis). Th is  d i f f e r e n c e  was n o t  a t -  
t r i b u t a b l e  t o  c e l l  s i z e  which was n o t  s i g n i f i c a n t l y  d i f f e r e n t  i n  
t he  two groups ( p >  .2 ) .  I n  c o n t r a s t ,  age-adjusted c e l l  number 
was markedly l e s s  i n  Group I ( p  < .001). 

The reduced f a t  c e l l  number i n  c h i l d r e n  w i t h  cyano t i c  CHD 
(Croup I) suggests t h e i r  adipose t i s s u e  growth p o t e n t i a l  may be 
permanently reduced s i nce  u l t i m a t e  f a t  c e l l  number i s  l a r g e l y  
determined i n  i n f ancy  and i s  l i t t l e  e f f e c t e d  by l a t e r  n u t r i t i o n  
as i s  f a t  c e l l  s ize .  S ince l ean  body mass was a l so  l ess  i n  
Group I than i n  Group I 1  ( p  <.05),  t he  c e l l u l a r  con ten t  of o t he r  
organs may be a l t e r e d  s i m i l a r l y  by ch ron i c  hypoxia.  I f  t rue ,  
these f ac to r s  deserve cons ide ra t i on  i n  t i m i n g  s u r g i c a l  therapy. 

ETIOLOGY OF RIGHT BUN3LE B2ANiH BLOCK (RB8b) PATTERN HYPERALDOSTERONISM AND ALDOSTERONE ANATAGONISTS IN 
57 FOLLOLING SURGICAL REPAIR OF A-V CUSHIOli DEFECTS. 60 CONGESTIVE HEART FAILURE (CHF) AND COR PULMONALE - - 

Robert  E. Antar,Ehud K ro~g rad ,F rede r i c k  0.  3owman J r . ,  
James R. Malrn. Co l lege o f  Phys ic ians  & Surgeons o f  Columbia 
U n i v e r s i t y .  Department o f  Ped ia t r i c s ,  New York, N.Y. 10032. 

injury- t o  t he  r i g h t  bundle branch(RBB)during s u r g i c a l  r e p a i r  
o f  va r i ous  types o f - i n t e r v e n t r i c u l a r  de fec t s  may occur th roughout  
i t s  e n t i r e  course. I n  order  t o  assess t he  poss ib l e  e f f e c t s  o f  sep- 
t a l  su tures  on t h e  genesis o f  RBBB, t he  e lec t rocard iogram o f  13 
p a t i e n t s h p t s ) w i t h  complete A-V canal(AVC)and 26 p t s  w i t h  os t ium 
primum(1 AS0)were eva luated p r i o r  t o  and f o l l o w i n g  open h e a r t  
surgery.  I n  a l l  p t s  s u r g i c a l  r e p a i r  was performed v i a  a r i g h t  
a t r i o t omy  and no p t  had a ven t r i cu l o tomy  o r  pulmonary i n f u n d i b u l a r  
r esec t i on .  The ope ra t i ve  age ranged from 3 months t o  38 years  
(mean=7.5 yea rs ) .  P r i o r  t o  surgery ,  33 p t s  showed a counterc lock-  
wise s u p e r i o r l y  o r i e n t e d  f r o n t a l  p lane QRS ax i s ,  4 had indetermi -  
na te  and 2 had normal a x i s .  The mean QRS d u r a t i o n  f o r  bo th  groups 
was 0.07sec. Septal  su tures  were p laced i n  a l l  p t s  w i t h  AVC and 
11 o f  these 13 p t s  develoged RBBB. Septal  su tures  were u t i l i z e d  
i n  5 o f  t h e  26 p t s  w i t h  1 AS8 and a l l  5 developed pos tope ra t i ve  
RBBB. None o f  t h e  p t s  w i t h  1 ASD w i t h o u t  sep ta l  su tures  developed 
an RBBB p a t t e r n  and none o f  t he  p t s  i n  t h i s  se r i eq  developed com- 
p l e t e  hea r t  b l ock .  The mean QRS d u r a t i o n  pos tope ra t i ve l y  f o r  p t s  
w i t h  RBBB was 0.12sec. Our data  suggest: l  ) pos tope ra t i ve  RBBB pa t -  
t e r n  f o l l o w i n g  r e p a i r  o f  var ious  forms o f  A-V cushion de fec t s  i s  
due t o  RBB i n j u r y  by sep ta l  su tg res ,Z ) i f  possible.septa1 su tures  
should be avoided i n  p t s  w i t h  1 ASD,3)increased e f f o r t s  shou ld  be 
made f o r  i d e n t i f i c a t i o n  and p rese rva t i on  o f  t he  RBB du r i ng  surgery 

(CP) IN INFANCY. Barry Baylen, Gregory Johnson, 
Reginald C. Tsang, Laxmi Srivastava, and Samuel Kaplan, 
University of Cincinnati, Children's Hospital, Dept. of 
Pediatrics. Cincinnati, Ohio 

Infants with severe CHF from congenital heart disease (CHD) or 
bronchopulmonary dysplasia (BPD) with CP often fail to respond to 
conventional diuretic therapy. Secondary hyperaldosteronism may 
be a major contributing factor to this lack of response. We mea- 
sured serum aldosterone (ald) by radioimmunoassay in 20 control 
infants, in 11 infants with CHD and CHF who received digoxin and 
intramuscular furosemide and in 4 with BPD and CP. Serum ald in 
controls was median (M) 19 ng%, range (R) .8-100.5. Ald in 
infants with CHD and CHF was significantly increased (M=169.8; 
R=3.4-597,rank-t p<.01). Ald was increased in 6 of 11 (R=169-598) 
prior to, and 8 of 11 (R-115-519) during therapy for CHF. Ald 
was increased in 1 of 4 with BPD prior to (146) and during 
therapy. Infants with normal ald responded with increased 
urinary output and Na:K ratio (U NaIK). By contrast in 6 of 7 
with increased Ald we observed decreased post furosemide urine 
volume, reversed U NaIK, normal or low serum osmolarity and signs 
of persistent fluid retention. Addition of aldosterone anatagonist 
in these patients resulted in markedly improved diuresis and 
increased U Na/K. 

Recognition and treatment of hyperaldosteronism is important 
for optimal medical management of CHF in infancy. 



CARDIOVASCULAR CHANGES WRING EXCHANGE TRANS. - 61 FUSION IN Rh DISEASE. Luis A. Cabal, Feizal Waffarn, Vellore G. 
Muraligopal, 3ernardino Zanini, Joan E. Hodgman, Edward H. Hon. 

Univ. of So. Calif. School of Medicine, Los Angeles CountylUSC Medical Center, 
Departments of OblGyn and Pediatrics, Los Angeles. 

The acute hemodynamic changes during exchange transfusion(ET) were evaluated 
by continuous monitoring of instantaneous heart rate(HR1, aortic blood pressure 
(ABP) and instantaneous electromechanical interval(EM1) of the cardiac cycle mea- 
sured from the onset of the Q wave of the EKG to the onset of the ABP upstroke. 
Three sick neonates with severe Rh disease and respiratory distress had a total of 
six ETs with whole blood or packed cells during the first three days of life. The ETs 
were done with different aliquots(5-I5 mll at varying rates through an umbilical 
venous catheter in the right atrium. No consistent changes were seen in HR and 
ABP. A consistent transient prolongation of the EM1 during infusion was observed. 
At the same rate of infusion, larger aliquots were associated with greater prolon- 
gation of the EMl(p<0.02). With the same aliquots, the change in EM1 was inversely 
related to the duration of infusion only in the range 1-10 seclml. Short duration 
(<4 sec/ml) was associated with greater prolongation of EMl(slope=-4.86, p<0.01), 
intermediate duration(4-10 seclml) with less prolongation(slope=-0.94, p<0.01). A 
consistent shortening of EM1 was noted after infusion of calcium gluconate during 
ET. lonotropic agents like lsuprel were observed to minimize or 
abolish the changes in EM1 during infusion of blood. The EM1 prolongation assoc- 
iated with larger aliquots of blood and higher rates of infusion may be explained 
by acute left ventricular overload and/or poor admixture of unphysiologic blood 
in the right atrium. The continuous evaluation of EM1 provides a sensitive tool for 
monitoring cardiac performance during exchange transfusion. 

PROGNOSIS OF DiFA3TS WITH COARCTATIOK OF AORTA, &- 62 Chen, Leona-d F. Faman, c,erard Phdd, Vallee 
~ i l l m a n ~ ~ o n .  by A r t h u ~ ~ c c S L f r e s h ~ ~  L o u i s ~ n i v .  

Sch. o f  Ned., Cardizal  Glennon IIosp., Deat. o f  Ped., S t .  ]Louis, No 
-ognosis of i n fan t s  wi th  coa rc t a t ion  (coarc , )  i s  s tud ied  wi th  

regard t o  t h e  medicdl o r  s u r g i c a l  mrlagement and t h e  a s soc ia t ed  
defects .  24 d e s  and 1 2  females developed heal% f a i l u z e  i n  t h e  
f i r s t  6 months of l i f e  were followed *om 1 4  months t o  1 5  JTS. 
(mean 44 y-rs. ). There were 12  deaths ,  (12136, 33.35), 1 0  i n  in -  
fancy, 2 a t  age 3 y r s ,  acd 7 yr.; 6 out  o f  23 operated p a t i e n t s  
d i ed ,  (26$), 6 out  o f  13  non-operated p t s .  di-d, (46%). 1 6  p t s .  
r equ i r ed  surgery i n  infancy and 6 of t hese  died. None die6 when 
surgery was done above t h e  age of 1 yr, 1U1 had cardiac  r a th -  
e t e r i z a t i o n ,  Group (Gr.) I, 1 2  p t s .  had i s o l a t e d  coa.rc., Gr. 11, 
5 p t s .  had c o s c .  & PDA, G r .  111, 9 p t s .  had coarc. & VSD with  o r  
wi thout  PDA. Gr. IV, 1 0  p t s ,  had coarc. and o the r  l e s i o n :  3 with  
TGV, 2 wi th  A-V Canal and 3 with o the r  defects .  Onl3 1 i n  Gr. I 
r equ i r ed  coarctectomy i n  infancy and 1 died a t  home a f t e r  a sp i r a -  
t i o n ,  In  Gr. 11; 3 were operated i n  infancy and survived,  1 die-? 
wi thout  suraery.  In Gr. 111, 5 p t s .  had coarctectomy and PA 
banding wi th  3 deaths  ( 1  e a r l y ,  2 l a t e  dea ths ) ,  1 died without 
surgery,  l h a d  surgery after infancy and 2 have not  had surgery. 
In Gr. IV, 7 p t s ,  were operated on in infancy and 3 died,  3 non- 
operated p t s .  died. Among t h e  7 non-operated surviving p t s .  6 
a r e  below age 3 y r s .  and we l l ,  1 i s  l2 y-rs. wi th  mild  comc .  L? 
5 o f  t h e  9 G r .  I11 p t s .  who had coarc. & VSD, t h e  VSD had e i t h e r  
c losed spontaneously ( 1 )  o r  became smal ler  ( b ) ,  t h i s  suggests  
tha.t PA banding a t  t h e  time of coarctectomy should be  discouraged. 

,, MEDICAL MANAGEMENT OF SYMPTOMATIC DUCTUS SHUNTS I N  

63 SMALL PRETERM INFANTS. Cotton, R . ,  Kovar, I .  ,Cat ter-  
ton,  Z. ,  Selstam, U., Cordel l ,  D . ,  Graham, T. ,Stahl-  

man, M. Vanderbilt  University School of Medicine, Vanderbilt  
Univers i ty  Medical Center, Department of Ped ia t r i c s ,  Nashvi l le ,  
Tennessee. 

To evaluate  the  e f f ec t iveness  of medical management of sympto- 
matic L+R duc ta l  shunting (DS) i n  small preterm i n f a n t s ,  the  
course of a l l  i n fan t s  with BW 5 1200 g admitted t o  N I C U  during 
1975 was s tudied;  32 (48%) of 66 i n f a n t s  (482-1200 g, mean 952 
g) developed evidence of  DS during the  f i r s t  7 days of l i f e .  DS 
occurred i n  31 (65%) of 48 i n f a n t s  who l i ved  4 days a f t e r  b i r t h  
Evidence of DS included typ ica l  murmur,elevated basal  HR,hyper- 
dynamic precordium and pulses ,  gal lop,  r a l e s ,  and radiologic  
f ea tu re s  of cardiomegaly and pulmonary ple thora .  28 i n f a n t s  
(BW 709-1191 g) with DS were managed medically without duc ta l  
l i g a t i o n .  Cardiac f a i l u r e  was t r ea t ed  aggress ively  with d ig i -  
t a l i s ,  d i u r e s i s ,  and f l u i d  r e s t r i c t i o n .  Pulmonary edema was 
con t ro l l ed  with CDAP v ia  nasal  prongs o r  endotracheal tube when 
mechanical v e n t i l a t i o n  was required.  Transfusions were given t o  
maintain the  hematocrit  ; 40% and adequate perfusion. Early 
adequate c a l o r i c  in take was attempted v i a  t o t a l  pa ren te ra l  nu- 
t r i t l o n  o r  j e juna l  feeding. Hemodynamic course was assessed by 
echo and impedance cardiography. With t h i s  regimen 1 6  (57%) of 
the  28 i n f a n t s  survived including 3 (38%) of 8 i n fan t s  with hya- 
l i n e  membrane disease .  These r e s u l t s  i nd ica t e  t he  e f f ec t iveness  
of medical management. To evaluate  su rg i ca l  management, a pro- 
gram of randomised treatment assignment i s  i n  progress .  

ATYPICAL PRESENTATION OF HYPOPLASTIC LEFT 64 HEART SYNDROME. Delores  A. Danl lowitz  , 
Monika R. Rutkowski and  Eugenie F. Doyle .  

New York Univers i ty  Med ica l  Cen te r ,  Department of Ped ia t r i c s ,  
New York, N.Y. 

The infant wlth hypoplas t ic  lef t  hear t  syndrome (HLHS) usual ly  
p re sen t s  with symptoms of s eve re  conges t ive  hear t  fa i lure  o r  
with a shock l i ke  picture. However ,  t he  primary manifes ta t ion 
may vary and  c a n  be  qui te  mis leading.  

Out of a group of fourteen infants  with HLHS demonstra ted by 
ca rd i ac  catheter izat ion and/or au topsy  8 presented wi th  a typ ica l  
manifes ta t ions .  One presented with in t rauter ine  arrhythmia; 
o n e  w ~ t h  bounding pu l se s  a n d  high output  fa i lure  a s s o c i a t e d  
with a huge patent  duc tus  ar ter iosus;  one  with seve re  hypo- 
glycemia;  o n e  with irritability and  hypocalcemia;  two with 
jaundice  and  tachypnea and  two with respira tory  d ~ s t r e s s  
syndrome. 

In view of the  high f requency of mis leading in i t ia l  manifes ta-  
t ions  routine screening of a l l  s i ck  neona te s  with echocardi-  
ography should be  helpful i n  identifying HLHS. 

EARLY LIGATION O F  T H E  DUCTUS ARTERIOSUS 
65 AS A N  ADJUNCT TO VENTILATORY SUPPORT IN 

INFANTS WLTH RESPIRATORY DISTRESS SYN- 
DROME. R o b e r t  A . d e L e m o s ,  Lawrence  C.  F r a n k l i n ,  Donald M. 
Null.  J r . .  Howard H. Johnson ,  J r . ,  & P a u l  A .  D u m a s  (Spon. b y  
M. J. Sweeney) .  Wilford  Hall USAF Med ica l  C e n t e r ,  Dept  of 
P e d i a t r i c s ,  San  Antonio ,  Tx.  

T o  def ine  t h e  r e l a t ionsh ip  be tween  a l e f t  t o  r i g h t  shun t  a c r o s s  
a PDA and  the  need  fo r  prolonged ven t i l a to ry  suppor t  in infants  
with IRDS, a o r t o g r a m s  w e r e  p e r f o r m e d  on 4 0  consecu t ive  b a b i e s  
unde r  1300 g r a m s  who e i t h e r  fa i led  t o  i m p r o v e  o r  c l i n i ca l ly  
d e t e r i o r a t e d  within 72 hour s  of in tervent ion.  A l l  w e r e  r ece iv ing  
C P A P  a n d  a s s i s t e d  vent i la t ion (IMV). None of t h e  infants  had 
ca rd iomega ly  o r  s i g n s  of h e a r t  f a i l u re .  P u l s e . p r e s s u r e  a n d  EKG 
w e r e  n o r m a l .  E igh t  had m l r m u r s  aud ib l e  when IMV w a s  d i scon-  
t i nued ;LA/ roo t  of a o r t a  r a t i o s  w e r e  e l eva ted  in 5. Left t o  r i g h t  
shun t s  w e r e  d e m o n s t r a t e d  ang iog raph ica l ly  in 28 in fan t s ,  27 of 
whom underwent  i m m e d i a t e  s u r g i c a l  l igation. T h e r e  w e r e  n o  
s u r g i c a l  dea ths .  Lung compl i ance  f e l l  p o s t  ope ra t ive ly  in 414 
pa t i en t s  s tudied.  A lveo la r  vent i la t ion and  VT i n c r e a s e d  s ignif i -  
can t ly  in 22 infants  wi thin  6 h o u r s  of s u r g e r y .  A l l  of t h e s e  s u r -  
v ived;  16 w e r e  extubated wi thin  3 days .  T h e  f ive  d e a t h s  w e r e  
caused  b y  i n t r a v e n t r i c u l a r  h e m o r r h a g e .  T h e s e  f indings  s u g g e s t  
t ha t  a duc ta l  l e f t  t o  r i g h t  shun t  m a y  a d v e r s e l y  a f f ec t  lung compl i -  
a n c e  prior t o  deve lopmen t  of h e a r t  f a i l u re .  E l imina t ion  of t h e  
c a r d i a c  shun t  m a y  i m p r o v e  lung function and  has t en  extubat ion.  

,, THE MECHANISM OF DYSRHYTHMIAS AFTER MUSTARD'S 

Dysrhythmias a r e  a frequent s e r ious  l a t e  complication a f t e r  
Mustard's operat ion (M) f o r  t r anspos i t i on  of t he  g rea t  a r t e r i e s .  
Eighty-seven (68%) of 128 p a t i e n t s  who survived more than one 
week a f t e r  M developed a t  l e a s t  one dysrhythmia during followup 
(1-8 yea r s ) .  The dysrhythmias included s inus  and junct ional  brady- 
ca rd i a ,  a t r i a l  f l u t t e r ,  and paroxysmal supraventr icular  tachycard- 
i a .  Six  (7%)  of 87 p a t i e n t s  with dysrhythmias died suddenly, ap- 
parent ly  of dysrhythmias. Forty-two(33%) p a t i e n t s  have had post -  
operat ive  e lect rophysiologic  s tud ie s .  All had normal i n t e rnoda l ,  
a t r i o v e n t r i c u l a r  nodal, and His Purkinje  system conduction a s  
evaluated by in t r aca rd i ac  conduction in t e rva l s (35 ) ,  a t r i a l  pacing 
( 3 4 ) ,  and r e f r ac to ry  pe r iods (7 ) .  Sinus node funct ion (SNF) was 
abnormal a s  measured by overdr ive  suppression i n  22 pa t i en t s (65%) .  
Eighty-two percent of p a t i e n t s  with abnormal SNF developed dys- 
rhythmias vs  24% of those  with normal SNF. Eight( l9%) of p a t i e n t s  
developed severe  s inus  bradycardia during e lect rophysiologic  
study while 6(14%) developed tachydysrhythmias, 2 a t r i a l  f l u t t e r ,  
3 s inus  node r een t ry  tachycardia ,  1 undetermined mechanism. 

Based on t h e  f indings  ind ica t ing  t h a t  s inus  node damage was r e -  
sponsible  f o r  post-Mustard dysrhythmias, t h e  technique of t he  pro- 
cedure was modified t o  attempt t o  p ro t ec t  t h e  s inus  node. After  
t h e  modifications t h e  incidence of dysrhythmias was decreased 27% 
from 82% t o  55% during 3 years  of followup. 



EFFECT OF ISOPROTERENOL Oh' R E G I O N A L  CORONARY FLOW 67 FOLLOWING RIGHT VENTRICULOTOMY. David E. F ix l e r ,  
James M. Wheeler, James T. Willerson, and John T. 

Watson, University of Texas Health Science Center,  Depts. of 
Ped ia t r i c s ,  Medicine, and Surgery, Dallas.  

We infused isoproterenol ( IsO)  0.05 - O.lwg/kg/min., i n to  8 
anesthet ized dogs a f t e r  r i gh t  ventriculotomy t o  determine i f  in- 
creases  in c o n t r a c t i l i t y  were accompanied by increases  in coron- 
ary flow. A 3.5 cm ve r t i ca l  incis ion was made in the  RV f r e e  
wal l .  Coronary flow was measured with 9 micron radioact ive  
microspheres during control  s t a t e ,  45 min. a f t e r  ventriculotomy, 
and then during infusion of ISO. Flow was measured near the  
incis ion (myocardium 1 cm from the  incis ion)  and in d i s t a l  a r eas  
of RV myocardium, After  ventriculotomy, IS0 did not a l t e r  RV 
pressures  o r  cardiac  output s i g n i f i c a n t l y ,  but did increase  hear t  
r a t e  from 166 + 7 (SE) t o  178 + 4 (p < 0.05) and increased RV 
peak dP/dt by 30% (p ~ 0 . 0 1 ) .  Coronary flow (ml/min/100 g) t o  
the d i s t a l  RV area  did not change with ventriculotomy, but then 
increased from 6 4 +  8 t o  8 9 +  l l  (p '0.05) with ISO. In con- 
t r a s t ,  flow t o  the-peri-inciTional area  f e l l  from 90 + 7 to  30 + 
6 (p  '0.05) with ventriculotomy and f a i l e d  t o  increaye s i g n i f i -  
can t ly  with IS0 being 34 + 8. These data  indicate  ventriculotomy 
reduces coronary flow t o  nearby myocardium. Although IS0 in- 
creased coronary flow t o  d i s t a l  regions, i t  f a i l e d  to  increase 
flow t o  the pe r i - inc i s iona l  region. Following ventriculotomy 
the IS0 induced changes in dP/dt and hea r t  r a t e s  could po ten t i a l -  
ly increase  myocardial in jury  i f  increased oxygen needs a r e  not 
accompanied by increased oxygen supply. 

VASCULAR INSUFFICIENCY RESULTING FROM 68 BLALOCK-TAIJSSIG SHUNT; SUBSEQUENT SUCCESSFUL 
REVASCULARIZATION OF THE ARM. Henrv Frev,  

0. Wayne Isom,  Eugenie F. Doyle ,  New York Univers i ty  Med ica l  
Cen te r ,  Depar tments  of Pedia t r ics  a n d  Surgery, New York, N. Y. 

Vascular  insuff ic iency following Blalock-Taussig anas tomos i s  
i s  rare .  Three previously  repor ted c a s e s  r e su l t ed  in e i the r  dea th  
o r  amputation. 

An 8-year-old mongoloid boy,  s eve re ly  incapac i t a t ed  and  pro- 
foundly cyano t i c  from A-V c a n a l  and  pulmonic s t e n o s i s  underwent 
a n  end- to-s ide  r ight  subclavian-pulmonary ar tery  anas tomos i s  
performed through a r ight  anterola tera l  thoracotomy. The right 
arm became coo l  wi th  a b s e n t  r ad i a l  pulse .  Mild w e a k n e s s  of 
t h e  r ight  arm 24  hours l a t e r  progressed to  f l acc id  pa ra lys i s  and  
complete  s enso ry  l o s s  wi thin  7 2  hours.  The inc i s ion  became 
necrot ic ;  a l i n e  of demarcat ion developed over  t he  shoulder.  A 
saphenous  vein  autograf t  anas tomos i s  of 4 mm diameter  w a s  made 
between the  r ight  common ca ro t id  a r t e ry  and  the d i s t a l  right sub-  
c l av ian  stump. Immediate return of t he  radia l  pu l se  and  good per- 
fus ion of t he  arm followed. After one  year  s ensa t ion  h a s  returned 
and  arm a n d  hand motor function i s  a lmos t  normal. 

Poss ib l e  c a u s e s  for the  vascu la r  insuff ic iency include 
anomolous subc lav ian  ar tery  branching,  thrombosis ,  and  the  
inc i s ion  employed. 

PHARMACOLOGIC CLOSURE OF PATENT DUCTUS IN THE PREMA- 69 TURE. William F. Friedman, Michael J. Hirschklau, 
Paul T. P i t l i c k ,  and Stanley E. Kirkpatr ick ,  Dept. o f  

Peds..  Peds. Card.. Univ. o f  C a l i f . .  San Dieao. , ~~- ~ , 
Patent  ductus a r t e r i o s u s  (PDA) i s  a common complication of 

prematur i ty  and may c r i t i c a l l y  inf luence t h e  morbidity and mor- 
t a l i t y  o f  i n fan t s  with r e sp i r a to ry  d i s t r e s s  syndrome (RDS). 
Prostaglandins  (PG) have been shown recen t ly  t o  a l t e r  t h e  con- 
t r a c t i l e  response of ductus smooth muscle i n  animals and man. 
Thus, PGE and E2  has been shown t o  d i l a t e  t he  ductus and in -  
crease  puimonary blood flow i n  i n f a n t s  with pulmonary a t r e s i a .  
In animals,  i n h i b i t i o n  o f  PG syn thes i s  may c lose  the  PDA i n  
u t e ro .  A t  UCSD we have employed Indomethacin ( I ) ,  a potent  i nh i -  
b i t o r  of PG syn thes i s ,  t o  c lose  t h e  PDA promptly i n  two pre- 
mature i n f a n t s  1360 and 2020 gms with RDS. Evidence f o r  duc ta l  
c lo su re  a f t e r  I consis ted o f  disappearance o f  physical f indings  
(cardiomegaly, hea r t  murmur, bounding pulses)  and most impor- 
t a n t l y  of s e r i a l  echocardiographic s t u d i e s .  The l a t t e r  analyzed 
t h e  change i n  the  dimension r a t i o  o f  l e f t  a t r ium/aor ta  (LA/Ao), 
an index shown previously  by us t o  accurate ly  de t ec t  acute  a l t e r -  
a t i ons  in  t h e  magnitude of l e f t  t o  r i g h t  shunting due t o  changes 
i n  ducta l  c a l i b e r .  In t hese  in fan t s  t he  LA/Ao f e l l  32% and 36% 
t o  wi thin  the  normal range by 24 hours a f t e r  a s i n g l e  PO ( 2 . 5  
mg/Kg) o r  r e c t a l  dose (5 mg/Kg) of I .  These provocative f indings  
suggest t h a t  pharmacological techniques t o  c lose  t h e  PDA may 
assume progress ive  importance in  t h e  ca re  of t h e  preterm in fan t  
and support t he  need t o  analyze i n  depth t h e  r o l e  of PG synthe- 
s i s  i nh ib i t i on  i n  t h e  management o f  i n f a n t s  with PDA and RDS. 

ELECTROPHYSIOLOGIC STUDIES IN MANIFEST AND CONCEALED 70 WOLFF-PARKINSON-WHITE SYNDROME 
Paul C. G i l l e t t e  and Dan G .  McNamara, Baylor College 

of Medicine and Texas Chi ldren 's  Hospi ta l ,  Houston, Texas 

Anomalous a t r i o v e n t r i c u l a r  conduction pathways known a s  Kent 
(K) bundles a r e  present  i n  more than 50% of chi ldren with supra- 
ven t r i cu l a r  tachycardia .  Medical and su rg i ca l  management of t hese  
p a t i e n t s  i s  enhanced by knowing t h e  funct ion of t hese  pathways. 
This study examined the  antegrade and re t rograde conduction prop- 
e r t i e s  of K .  

Nine sub jec t s  ages 5 days t o  19 years were s tudied by record- 
ing in t r aca rd i ac  electrograms, and by premature a t r i a l  and ven- 
t r i c u l a r  s t imulat ion and pacing. Six  sub jec t s  had manifest Wolff- 
Parkinson-White syndrome (WPW). In 3 o the r s  t he  K was shown t o  
p a r t i c i p a t e  i n  t h e  r een t ry  c i r c u i t  during SVT but could not con- 
duct antegrade co r re l a t ing  with lack of PR in t e rva l  shor tening 
and QRS abe r ra t ion  on t h e i r  electrocardiograms. In t he  5 p a t i e n t s  
with both WPW and SVT, t h e  K was pa r t  of t he  reentry  c i r c u i t .  In 
t he  one subject  without SVT, reentry  through the  K was impossible 
a s  i t  could not conduct re t rograde.  The e f f e c t i v e  and funct ional  
r e f r ac to ry  periods of t h e  K during antegrade conduction were w i t h -  
i n  t h e  same range a s  normal ch i ld ren ' s  AV node r e f r ac to ry  periods. 
Ventr icular  r a t e  during a t r i a l  f i b r i l l a t i o n  o r  f l u t t e r ,  SVT r a t e  
and maximum paced r a t e s  with maintenance of 1 : i  conduction were 
a l s o  in  t h e  normal range compared t o  chi ldren without K. 

The funct ional  p rope r t i e s  of K a r e  s imi l a r  t o  those  of t he  
normal conduction system i n  ch i ld ren .  Some K may be detected 
only by in t r aca rd i ac  e lect rophysiologic  s tudy.  

ECHOCARDIOGRAPHIC DETERMINATION O F  VEN- 71 TRICULAR DIMENSIONS: USE IN AORTIC S T m o s I s .  
Sidney Glanz, Wi l l i am E.  He l l enb rand ,  Michae l  A. 

B e r m a n ,  N o r m a n  S. Ta lne r .  ): Yale  Univ. Sch. Med. ,  Yale-New 
Haven  Hosp. ,  Dept. P e d . ,  New Haven.  

The  magn i tude  of v e n t r i c u l a r  h y p e r t r o p h y  i n  r e s p o n s e  t o  a f t e r -  
loading i s  d e t e r m i n e d  by  wa l l  s t r e s s  w i th  w a l l  t h i ckness  i n c r e a s -  
i ng  i n  p ropor t ion  t o  v e n t r i c u l a r  load un t i l  s y s t o l i c  w a l l  s t r e s s  is 
no rma l i zed .  Using echoca rd iog raph ic  m e a s u r e m e n t s  of  end - sys -  
t o l i c  w a l l  t h i ckness  (Ws)  and cav i ty  t r a n s v e r s e  d i m e n s i o n  (Ds) ,  
t he  r a t i o  ( c )  of peak  sys to l i c  p r e s s u r e  ( P )  t o  r e l a t i v e  w a l l  t h i ck -  
n e s s  ( W s I D s )  w a s  ca l cu la t ed  i n  16 n o r m a l  pat ients ,  t hus ,  c =  
P x Ds IWs .  T h e  m e a n  value  f o r  c w a s  2 2 5 t 6 . 7 .  F r o m  th i s  value  
lef t  v e n t r i c u l a r  p r e s s u r e  w a s  e s t i m a t e d  i n  13  pat ients(4-17 yea r s )  
w i th  a o r t i c  s t e n o s i s  u s ing  t h e  f o r m u l a  P = c  x W s / D s .  No sub jec t  
h a d  evidence of c a r d i a c  f a i lu re .  P e a k  s y s t o l i c  a o r t i c  p r e s s u r e  
d i f f e rence  (AP) w a s  ca l cu la t ed  by sub t r ac t ing  cuff m e a s u r e d  bra- 
ch i a l  a r t e r y  peak  s y s t o l i c  p r e s s u r e  f r o m  t h e  e s t i m a t e d  lef t  ven -  
t r i c u l a r  p r e s s u r e .  Exce l l en t  c o r r e l a t i o n  w a s  obta ined between 
t h e  e s t i m a t e d  AP and  tha t  found a t  ca the t e r i za t ion  (r=O. 892, 
p <. 0005). In  3 pa t i en t s ,  echoca rd iog raph ic  d a t a  p r e d i c t e d  a s ig -  
n i f icant  obs t ruc t ion  i n  t he  p r e s e n c e  of n o r m a l  ECG, VCG, and  
XYZ t r ac ings .  Echoca rd iog raphy  o f f e r s  a noninvasive  me thod  fo r  
e s t ima t ing  t h e  s e v e r i t y o f a o r t i c  s t e n o s i s  t ha t  a p p e a r s  t o  b e  m o r e  
sens i t i ve  than  o t h e r  c u r r e n t l y  employed techniques .  

CARDIOVASCULAR A D R E N E R G I C  RESPONSES I N  N E W B O R N  PIGS. 72 Norman Gootman, Nancy M.Buckley, Phy l l i s  M.Gootman, 
Isaac D.Frasier. Long Island Jewish-Hillside Medical 

Center and SUNY a t  Stony Brook, Albert Eins te in  College of Medi- 
c ine  and SUNY Downstate Medical Center; Depts. of Ped ia t r i c s  and 
Physiology. New Hyde Park and New York, New York. 

Adrenergic receptor  function was t e s t ed  in p i g l e t s  aged 1-4days 
(N=lb),  1 week (N=13) and 2 weeks (N=12)  and in sexual ly  mature 
Miniswine (N=6) , with norepinephrine (NE) o r  isoproterenol (ISP) 
before and a f t e r  receptor  blockade. All animals were l  ight ly  anes- 
t he t i zed  with Na-pentobarbital,  paralyzed with decamethonium, and 
ven t i l a t ed  t o  maintain normal a r t e r i a l  pH, pC02 and p 0 2  Cardio- 
vascular  function was evaluated from simultaneously recorded E C G ,  
a o r t i c  pressure  (AOP) , r igh t  ven t r i cu l a r  pressure  and i t s  dP/dt;  
and femoral,  renal and ca ro t id  flows r eg i s t e r ed  by e lect romagnet ic  
t ransducers .  Vascular r e s i s t ances  (R) were ca l cu la t ed  a s  mean AoP/ 
mean flow. The pressor  e f f e c t  of 0.5 ug NE/kg was smal ler  in pig- 
l e t s  than in mature swine. =-adrenergic blockade with phentolamine 
(0.25 mg/kg) produced hypotension and blocked N E  ac t ion on AoP and 
renal R. The depressor e f f e c t  of 0.1 ~g ISP/kg was observed only 
in 2 week o ld  p i g l e t s  and mature swine, although ca rd i ac  inotropic  
and chronotropic responses and decreased femoral R occurred a t  a l l  
ages. 6-adrenergic blockade with propranolol (0.1 mg/kg) produced 
cardiac  depression in a l l  animals,  increased fennral  R in 2 week 
old  p i g l e t s  and mature swine, and blocked a l l  ISP ac t ions  a t  a l l  
ages. These r e s u l t s  suggest the  d i f f e r e n t i a l  postnatal develop- 
ment of = and @ adrenergic  mechanisms in the  p ig l e t .  



EFFECT OF INHALATION OF CARBON MONOXIDE(CO) ON THE PRE AND POST-OPERATIVE EXERCISE STUDIES IN  CHILDREN 73 REGIONAL DISTRIBUTION OF BLOOD FLOW I N  LAMBS. Kathrvn 76 WITH SEVERE AORTIC STENOSIS - 
Grumbach, Robert J. H o l l i s t e r ,  Louis L i p s i t z ,  Luis 

Blascoe and Maria Delivoria-Papadopoulos. Univers i ty  of Pennsyl- 
van i a ,  School of Medicine, Phi ladelphia ,  Pennsylvania,  19104. 

We have i nves t i ga t ed  t he  r e d i s t r i b u t i o n  of blood flow t o  t he  
va r ious  organs fo l lowing an a c u t e  i nc rea se  (20%) of blood HbCO 
fol lowing i n h a l a t i o n  of CO by t h e  microsphere technique. Catheters  
were placed ch ron ica l l y  i n  t h e  r i g h t  h e a r t ,  l e f t  v e n t r i c l e ,  and 
femoral a r t e r y  of 2-6 week o ld  lambs. Following s u r g i c a l  recovery 
a l l  lambs were i n ' e c t e d  wi th  microspheres 15u i n  diameter l abe l l ed  
e i t h e r  l4'ce o r  83Sr f o r  determinat ion of ba se l i ne  organ blood 
flows. Hh s a t u r a t i o n ,  blood gases ,  Sa02, and Hct were determined 
be fo re  and 2 hours a f t e r  CO adminis t ra t ion .  Af t e r  HbCO had been 
increased,  microspheres l a b e l l e d  wi th  t h e  o ther  i so tope  were in-  
j e c t ed .  I n  t h e  7 experimental animals r eg iona l  blood flow i n  
ml/min/lOOg t i s s u e  t o  t he  h e a r t  increased from mean values  fSD of 
147i51 t o  238?92(p<0.05), t o  t he  b r a i n  from 67i9 t o  106f36(~<0.05).  
Blood flow t o  t he  ad rena l s ,  kidneys and lungs  d id  n o t  change s ig -  
n i f i c a n t l y .  Arterial-venous oxygen d i f f e r ence  decreased from 5.2 
t o  4.3 m1/100ml blood. PrrOs from 39 t o  23 mmHa: Pa02 and Hct r e -  

- - 
Freder ick  W. James, Samuel Ka l a n  and David C. 

Schwartz, Un-na& Medicine, Chi l d rens  
Hospital Medical Center, Dept. o f  Ped ia t r i c s ,  C inc inna t i ,  Ohio 

Non-invasive assessment o f  t he  deqree o f  l e f t  v e n t r i c u l a r  ou t -  
f l o w  t r a c t  (LVOT) obs t ruc t i on  due t o - a o r t i c  s tenos is  i s  d i f f i c u l t  
espec ia l l y  i n  t he  l a t e  post -operat ive  per iod.  Th i r t een  c h i l d r e n  
underwent a cont inuous graded b i c y c l e  exerc ise  t e s t  (GBET) before  
and 6 t o  24 months a f t e r  a o r t i c  valvotomy o r  r esec t i on  o f  d i s c r e t e  
subvalvar obs t ruc t i on .  Preoperat ive ly  (preop) syncope and/or 
chest  pa in  were present i n  7 p t s ,  and t he  r o u t i n e  e lec t roca rd io -  
gram (ECG) revea led l e f t  v e n t r i c u l a r  hypertrophy i n  12 p t s .  The 
grad ients  ranged from 50 t o  235 mn Hg preop and were < 40 mn Hg 
i n  12 p t s  a f t e r  operat ion (postop) .  The end po in t s  07 the  GBET 
were development o f  symptoms, exhaustion, pa l  l o r ,  ST depression 
(ST+) 3 mm, v e n t r i c u l a r  ar rhy thmia o r  f a l l  i n  exerc ise  s y s t o l i c  
pressure below r e s t i n g  l eve l s .  The r e s u l t s  o f  t he  exerc ise  ECG 
( i n  mm) and working capac i t y  (WC) (Kg-metersh inute)  were: 
(Number) N No ST4 1-2mn ST+ 2mn ST+ WC(x+SE) 

Prp-no 13 2 4 7 2052t343 ,,, . . -  -. - . . 

mained unchanged. Cardiac output  increased from 157i42 t o  195f41 ~b;t~;p 12 4 8 0 3454x445P < . u L 3  
( ~ < 0 . 0 7 ) .  I n  t h e  6 con t ro l  animals a l l  t he se  parameters remained Durino exerc ise  (OE) i n  9 ~ t s .  ~ o s t o ~  s v s t o l i c  blood pressure . .. " - ~ ~ 

unchanged. These d a t a  i n d i c a t e  t h a t  02 d e l i v e i y  t o  t he  b r a i n  and (SP) increased 12 t b  73% o i e r ' t h e  r e k t i i g  va lue as compared t o  
h e a r t  i s  maintained by an  i nc rea se  i n  blood flow t o  compensate f o r  preop SP increase of 4 t o  41%. We demonstrated improvement i n  
a decrease  i n  venous 02 tens ion r e f l e c t i n g  a decrease  i n  02 con- card iac  f u n c t i o n  and regress ion o f  ECG s igns o f  acute myocardial  
t e n t  a s  we l l  a s  an  i nc rea se  i n  oxygen-hemoglobin a f f i n i t y .  ischemia DE postop. We suggest t h a t  t h i s  non-invasive method i s  

use fu l  i n  assessment o f  pre  and postop LVOT grad ients .  

LEFT VENTRICULAR FUNCTION IN CHILDREN WITH CONGESTIVE THE EFFECT OF HEMODYNAMIC VARIABLES ON ALBUMIN TRANS- 
74 C~RDIOMYOPATHY 77 PORT ACROSS THE INTIMA OF CORONARY ARTERIES. - - - - - -  

Howard P. Gutgesel l ,  Marc Paquet,  Desmond F. Duff, Jarmakani, M.D., UCLA Medical Center ,  Department of 
and Dan G. M - ~ F D W  o f  d i a t r i c s ,  Baylor College of  P e d i a t r i c s ,  Los Angeles, Ca l i fo rn i a  
Medicine and Texas Chi ldren 's  Hoso i t a l ,  Houston. Texas The e f f e c t  of pressure  ( t e n s i l e  fo r ce )  and f low (sheer  fo r ce )  . - 

Echocardiography was used t o  eva lua t e  l e f t  v e n t r i c u l a r  (LV) 
funct ion i n  16 ch i ld r en  with conaes t ive  cardiomyopathy. Measure- 
ments included LV end -d i a s to l i c  diameter (EDD), percent  change i n  
LV diameter  with s y s t o l e  ( % A  LVD), mean v e l o c i t y  of  circwnferen- 
t i a l  f i b e r  short.ening (Vcf), and, from high speed recording o f  
a o r t i c  va lve  motion, t h e  r a t i o  of  t h e  LV p re -e j ec t i on  per iod t o  
e j e c t i o n  time (PEP/LVET). The r e s u l t s  were compared t o  s i m i l a r  
da t a  from 65 normal ch i ld r en .  

The EDD was increased i n  14 of 16 p a t i e n t s .  The % ALVD was 
reduced i n  a l l ,  and averaged 15% compared t o  36% i n  normals 
(p (0.01).  Mean Vcf was l ikewise  lower than p red i c t ed  i n  a l l  pa- 
t i e n t s  wi th  cardiomyopathy. PEP/LVET was increased i n  12 of  14 
p a t i e n t s  i n  which i t  could be determined (normal 0.29 f 0.03 SD, 
cardiomyopathy 0 .51 0 .16) ,  and was u se fu l  i n  2 p a t i e n t s  i n  whom 
paradoxical  s e p t a l  motion precluded ca l cu l a t i on  of  % A  LVD o r  Vcf. 

The %ALVD i s  e a s i l y  determined and c l e a r l y  separa ted  p a t i e n t s  
wi th  cardiomyopathy from normal. Increased ED0 and PEP/LVET and 
reduced Vcf helped confirm LV dysfunct ion.  

on t h e  t r anspo r t  of T-1824 dye-tagged albumin ac ros s  t h e  i n t ima l  
su r f ace  of t he  systemic and coronary a r t e r i e s  was determined i n  
34 awake dogs which were d ivided i n t o  t h r ee  groups: I - con t ro l  
(coronary flow = 1 .0  t o  1 .5  mllkglmin; n=10),  11- high p re s su re  
(peak a o r t i c  pressure=250-300 mmHg; coronary flow=250-300% of 
con t ro l ;  n=13) induced by i n fus ing  phenylephrine; 111- high flow 
(normal a o r t i c  pressure ;  a o r t i c  flow 200% of  con t ro l ,  coronary 
flow=200-300% of con t ro l ;  n = l l )  induced by i sop ro t e r ena l  i n f u s i o n  
T-1824 dye ( 2 mg/kg) was given in t ravenously .  Drugs were i n f u s ~ d  
over a 3 hour per iod.  The animals were s a c r i f i c e d ;  then t h e  
a o r t a ,  coronary a r t e r i e s  and con t ro l  a r t e r y  obta ined before  t h e  
procedure were d i s sec t ed ,  opened and pinned on whi te  background 
wi th  Kodak co lo r  s t r i p  then photographed under water .  The amount 
of albumin en t e r ing  t he  in t ima was semiquant i ta ted  by measuring 
the  b lue  co lo r  dens i t y  on a s c a l e  from 0 ( con t ro l  ve s se l )  t o  
100 (Kodak blue  c o l o r ) .  At t he  a o r t i c  branching s i t e s ,  co lo r  
i n t e n s i t y  i n  both the  p re s su re  and flow groups averaged 32,22 
r e spec t ive ly  and was s i g n i f i c a n t l y  (P(0.01) h igher  than con t ro l  
( C 4 ) .  I n  t he  coronary bed t he  s t a i n i n g  i n  t he  h igh p re s su re  . . 
group averaged 20 (range 10 t o  35) and was s i g n i f i c a n t l y  h igher  
than both  h igh flow ( ( 8 )  o r  con t ro l  ( < 2) group. The d a t a  
suggests  t h a t  p r e s su re  is  a determinant i n  t h e  pathogenesis  i n  
coronary a t h r o s c l e r o s i s  and both  flow and p re s su re  c o n t r i b u t e  
s i g n i f i c a n t l y  t o  a t h r o s c l e r o s i s  i n  the  systemic a r t e r i e s .  

D i l a t a t i o n  o f  t h e  Ductus Ar t e r io sus  i n  I n f a n t s  with RIGHT VENTRICULAR ISOVOLUMIC CONTRACTION PERIOD I N  75 Pulmonic A t r e s i a .  Michael A. Heymann and Abraham M. 78 CONGENITAL HEART DISEASE - - 
Rudolph, Univers i ty  of  Ca l i fo rn i a  San Francisco,  

Department of  P e d i a t r i c s ,  San Francisco. 
Maintenance of ductus  a r t e r i o s u s  (DA) patency i s  c r u c i a l  t o  

pos t -nata l  su rv iva l  of i n f a n t s  with pulmonic a t r e s i a .  Despi te  
s eve re  hypoxemia, t h e  DA c o n s t r i c t s  w i th in  hours o r  days t hus  
reducing pulmonary blood flow. Since Pros taglandin  El (PGE1) 
d i l a t e s  t h e  DA exper imenta l ly ,  E l l i o t t  e l  a 1  infused PGEl i n t o  
2 i n f a n t s  w i th  cyanot ic  h e a r t  d i s ea se  and demonstrated an  in-  
c r ea se  i n  a r t e r i a l  O2 s a t u r a t i o n ;  however t h e y  d id  not  examine 
t h e  DA. We s tudied t h e  e f f e c t s  on a r t e r i a l  blood gases  and t h e  
DA of PGEl i n fus ion  i n  4 i n f a n t s  w i th  pulmonic a t r e s i a .  The DA 
was examined by cineaortography before  and a f t e r  PGE in fus ion  
i n t o  t h e  t ho rac i c  a o r t a  a t  a r a t e  of  0 .1  micrograms~kg~min.  
A r t e r i a l  PO r o s e  from a range of 15-29 (mean 24) t o r r  t o  38- 
47 (mean 453 t o r r  30 min a f t e r  t h e  i n fus ion  was s t a r t e d ,  an 
average i nc rea se  of  108%. The diameter of t h e  DA a t  i t s  . 
narrowest po in t  ranged from 2.4-2.94 (mean 2.75) mm and d i l a t e d  
t o  4.4-5.53 (mean 5.18) mm, an average i nc rea se  of 89%. The 
minimal c r o s s  s e c t i o n a l  a r e a ,  which r e f l e c t s  conductance, 
increased from a range of 4.52-6.79 (mean 5.96) m2 t o  15.21- 
24.02 (mean 21.26) mm2, an average i nc rea se  of  257%. A r t e r i a l  
blood p re s su re  and hea r t  r a t e  were unal tered  throughout t h e  
i n fus ion  which was continued fo r  per iods  of 3-5 hours u n t i l  a 
p a l l i a t i v e  s u r g i c a l  aortopulmonary connection was completed. 
PGEl i s  an e f f e c t i v e  d i l a t o r  of  t h e  DA i n  i n f a n t s  wi th  pulmonic 
a t r e s i a ;  it d rama t i ca l l y  improves systemic a r t e r i a l  PO2 due t o  a 
marked inc rea se  i n  pulmonary blood flow. 

Gregory L, Johnson, Richard A. Meyer, Joan Korfhagen 
and Samuel Kaplan, U n i v e r s i t y  o f  C inc inna t i ,  Ch i l d ren ' s  Hosp i t a l ,  
Dept. o f  Ped ia t r i c s ,  C inc inna t i ,  Ohio 

It has been d i f f i c u l t  t o  non- invas ive ly  assess r i g h t  v e n t r i -  
c u l a r  (RV) f u n c t i o n  u t i l i z i n g  t he  parameters commonly app l i ed  t o  
t he  l e f t  v e n t r i c l e .  We have attempted t o  eva luate  RV f u n c t i o n  by 
echocardiographic measurement o f  t he  t ime  i n t e r v a l  between t r i c u s -  
p i d  c l osu re  (Tc) and pulmonic va lve opening ( P o )  i n  50 ch i l d ren ,  
aaed 2-20 vears. Twentv-two ~ a t i e n t s  w i t hou t  evidence o f  card iac  - > -  - - -  
disease demonstrated RV- isovo iumic  con t rac t i on  period, as de f i ned  
by t he  Tc-Po i n t e r v a l ,  between 0 and 20 msec (mean 11 msec). 
E igh t  p a t i e n t s  w i t h  proven pulmonary hypertension secondary t o  
l e f t - t o - r i g h t  shunt ing demonstrated markedly prolonged Tc-PO 
i n t e r v a l s  (mean 42 msec, range 28-60 msec). Twelve p a t i e n t s  w i t h  
secundum type a t r i a l  septa l  de fec t  and normal pulmonary a r t e r y  
pressure b u t  w i t h  enlarged RV end -d ias to l i c  dimension demonstrated 
negat ive  Tc-Po i n t e r v a l s  (mean -12, range -22 t o  -2). E igh t  
p a t i e n t s  w i t h  pulmonic s tenos is  were a l s o  evaluated and were found 
t o  have Tc-Po i n t e r v a l s  over lapp ing a l l  t he  o ther  t h ree  groups. 
Values obta ined were a l l  h i g h l y  reproduc ib le .  We b e l i e v e  t h a t  
echographic eva lua t i on  o f  t he  Tc-Po i n t e r v a l  may p rov ide  va luab le  
i n fo rma t i on  concerning r i g h t  v e n t r i c u l a r  performance i n  var ious 
congeni ta l  hea r t  defec ts .  



MEDICAL & SURGICAL MANAGEMENT OF CONGENITAL HEART 

79 DISEASE IN CHILDREN WITH DOWN'S SYNDROME 
Mark R, K a t l i c ,  Edward B. C l a r k ,  J ,  Alex H a l l e r ,  J r ,  

and C a t h e r i n e  A. N e i l l ;  Johns Hopkins U n i v e r s i t y ,  Bal t imore ,  Md. 
Chi ldren  w i t h   own's svndrome and c o n g e n i t a l  h e a r t  d i s e a s e  

(CHD) have been  thought a t  i n c r e a s e d  r i s k  when undergoing c a r d i a c  
surgery .  A r e c e n t  survey  s u g g e s t s  wide v a r i a t i o n s  i n  c l i n i c a l  
management by c a r d i o l o g i s t s .  The r e c o r d s  o f  173 p a t i e n t s  seen 
from 1953 t o  1975 were ana lyzed:  t h e  c l i n i c a l  course  o f  60 who 
underwent c a r d i a c  s u r g e r y  was compared wi th  77 followed medica l ly  
f o r  a t  l e a s t  one year .  C l i n i c a l  s e v e r i t y  was graded from 0 
(asymptomatic) t o  4 ( s e v e r e  c y a n o s i s  o r  u n c o n t r o l l e d  f a i l u r e )  a t  
f i r s t  and l a s t  e v a l u a t i o n  and number o f  h o s p i t a l i z a t i o n s  were 
noted.  Mean follow-up was 4.2 y e a r s .  

Two sub-groups o f  s u r g i c a l  p a t i e n t s  were i d e n t i f i e d  by 
o p e r a t i v e  r i s k .  I n  t h e  low r i s k  group (PDA, secundum and primum 
ASD, VSD) o p e r a t i v e  m o r t a l i t y  was 10% w h i l e  77% showed improve- 
ment i n  s e v e r i t y  grading:  i n  43  s i m i l a r  p a t i e n t s  followed med- 
i c a l l y ,  m o r t a l i t y  was 30% and only  19% improved, Among 30 h&& 
r i s k  p a t i e n t s  (AV c a n a l  i- PS, t e t r a l o g y ,  t r i c u s p i d  a t r e s i a )  - 
s u r g i c a l  m o r t a l i t y  was 50% and 50% were improved: i n  34 s i m i l a r  
p a t i e n t s  followed m e d i c a l l y ,  m o r t a l i t y  was 32% whi le  12% improved. 
The number o f  h o s p i t a l  admiss ions  i n  s u r g i c a l  p a t i e n t s  averaged 
3.0 p r e o p e r a t i v e l y ,  0.6 p o s t o p e r a t i v e l y :  t h e  average  i n  p a t i e n t s  
followed m e d i c a l l y  was 2.1, 

These d a t a  show c o n t r a r y  t o  p r e v a l e n t  opin ion  t h a t  s e l e c t e d  
l e s i o n s  can  be r e p a i r e d  w i t h  a c c e p t a b l e  m o r t a l i t y  and impress ive  
p o s t o p e r a t i v e  improvement. T h i s  s e r i e s  forms a b a s i s  f o r  a 
l o g i c a l  and a g g r e s s i v e  approach t o  such p a t i e n t s .  

RIGHT VENTRICULAR MASS ESTIMATION IN CHILDREN 

80 L u c i l l e  L e s t e r ,  Rajamma M a t h e w ,  P e t e r  S o d t ,  
O t t o  T h i l e n i u s  a n d  R e n e  A .  A r c i l l a ;  U n i v e r -  

s i t y  o f  C h i c a g o ,  W y l e r  C h i l d r e n ' s  H o s p i t a l ,  D e p a r t m e n t  
o f  P e d i a t r i c s ,  C h i c a g o ,  I l l i n o i s  

E s t i m a t i o n  o f  RV m a s s  (M) h a s  n o t  b e e n  p r e v i o u s l y  
d o n e .  A m e t h o d  w a s  d e r i v e d  f r o m  30 i n  s i t u  h e a r t  s p e c i -  
m e n s f c a s t s  u s i n g  p a r a l l e l e p i p e d  a p p r o a c h :  

- 0 . 6 5  ( v) w h e r e :  A = a r e a  f r o n t a l ;  A = a r e a  l a t e r -  
f  1 

a l ;  L1= a p e x ' b a s e  l e n g t h ;  T = w a l l  t h i c k n e s s .  T r u e  m a s s  
( M t )  v s .  e s t i m a t e d  m a s s  (Me) r e v e a l e d :  M t = 0 . 9 9 7  Me- 
0 . 1 1 ,  r = 0 . 9 7 ,  S E E = 4 . 7  gm. C l i n i c a l  a p p l i c a t i o n  u s i n g  
a n g i o g r a m s  f o r  RV v o l u m e ,  a n d  RV w a l l  e c h o  f o r  T w a s  
d o n e  on 36 c h i l d r e n  w i t h  n o r m a l  r i g h t  h e a r t  ( N ) ,  1 3  
w i t h  R V  p r e s s u r e  l o a d  (P), a n d  1 0  w i t h  R V  v o l u m e  l o a d  
( V ) .  D a t a  f r o m  : J ,  1 t o  1 9  y e a r s ,  s h o w e d  e x c e l l e n t  c o r -  
r e l a t i o n  w i t h  BSA ( 1 4 ~ ) :  Me ( g m ) = 4 5 . 9  BSA - 0 .  7 7 ,  r =  
0 . 9 4 .  Mean Me ( g r n l ~ ' )  w a s  4 4 . 6  ? 1.1 SE f o r  N, 7 4 . 4  t 
7 . 9  SE f o r  P ( p < 0 . 0 0 1 ) ,  a n d  7 1 . 8  t 5 . 0  SE f o r  V 
( p < 0 . 0 0 1 ) .  M a s s l e n d - d i a s t o l i c  v o l u m e  r a t i o  ( g m / c m 3 )  w a s  
0 . 5 3  t 0 . 0 1  SE i n  N ,  0 . 9 8  t 0 . 1  SE i n  P ( p < 0 . 0 0 1 )  a n d  
0 . 5 4  t 1 . 0 2  SE i n  V ( p = n . s . ) .  LV m a s s  i n  30 N c h i l d r e n  
w e r e  7 8 . 1  g m / ~ ~  + 1 . 8 9  SE a n d  1 . 2 6  gm/cm3 t 0 . 0 4  SE. 

THE EFFECT OF CUFF SIZE ON THE ACCURACY OF BLOOD 81 P m s s u m  MEAsumMENTs I N  NEONATES. 
Lawrence G. Lum and M. Douglas Jones ,  Jr. (SPON. by 

L. Joseph B u t t e r f i e l d ) ,  Department o f  P e r i n a t o l o g y ,  The C h i l d r e n ' s  
H o s p i t a l  and D i v i s i o n  of  P e r i n a t a l  Medicine,  U n i v e r s i t y  of  
Colorado Medical C e n t e r ,  Denver 

The r e l a t i o n s h i p  of t h e  s i z e  of  t h e  e x t r e m i t y  t o  t h e  s i z e  of  
t h e  b lood p r e s s u r e  cuf f  is known t o  be impor tan t  i n  BP de termin-  
a t i o n s  i n  c h i l d r e n .  However, t h e r e  a r e  no s t u d i e s  a v a i l a b l e  t h a t  
e x p l o r e  t h i s  r e l a t i o n s h i p  i n  neonates .  

T h i s  s t u d y  examines t h e  e f f e c t s  of  c u f f  w i d t h , u s i n g  3.5, 5 .0 ,  
and 6.0 cm. c u f f s , o n  s y s t o l i c  BP's u t i l i z i n g  t h e  Doppler method. 
Twenty-four neonates  w i t h  arm and t h i g h  c i rcumferences  from 5.4 
t o  16 .0  cm., w i t h  w e i g h t s  from 0.72 t o  4.2 k g s . ,  and w i t h  g e s t a -  
t i o n a l  a g e s  from 24 t o  42 weeks were s t u d i e d .  Circumferences 
were measured a t  t h e  midpoin ts  o f  t h e  arm and t h i g h .  Doppler 
s y s t o l i c  BP's (SBP ) were compared w i t h  s imul taneous  a o r t i c  
s y s t o l i c  BP's ( S B P ~ )  measured by p r e s s u r e  t r a n s d u c e r .  

The re la t ionshi :  between t h e  c u f f  wid th  and t h e  e x t r e m i t y  
c i rcumference  was found t o  b e  c r i t i c a l  t o  t h e  accuracy  o f  t h e  
SBP measurements. For example, u s i n g  a 5.0 cm. c u f f  wid th ,  
t h e D d i f f e r e n c e  (SBP -SBP ) c a n  v a r y  from -20 t o  +15 mm Hg 
depending upon t h e  E x t r e X i t y  c i rcumference .  

Using t h e  informat ion  o b t a i n e d  from t h i s  s t u d y ,  we were a b l e  
t o  d e f i n e  a range  of  e x t r e m i t y  c i rcumference  a s s o c i a t e d  w i t h  a 
SBP -SBP = +5 mm Hg f o r  each  c u f f  wid th .  We a l s o  found t h a t  
armDand Thigh  c i rcumferences  could  b e  a c c u r a t e l y  p r e d i c t e d  from 
t h e  body weight w i t h i n  t h e  f i r s t  week o f  p o s t - n a t a l  l i f e .  
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PROSPECTIVE NATURAL HISTORY OF PDA IN PREMATURE IN- 
FANTS. Robert  L. McGrath, Gai l  A .  McGuinness, Gary L. 
Way, Michael A .  Simmons, Robert  R. Wolfe, James J .  
o f  Colorado Med. Sch . ,  Dept. o f  P e d i a t r i c s ,  Denver. 

35 p r o s p e c t i v e l y  s t u d i e d  premature i n f a n t s  developed h e a r t  
f a i l u r e  (CtlF) a s s o c i a t e d  w i t h  PDA. A l l  p a t i e n t s  met s p e c i f i c  
d i a g n o s t i c  requi rements  a s s e s s e d  by c l i n i c a l  exam, c h e s t  x-ray,  
ECG and d a i l y  echocard iographic  measurements of  t h e  LA/Ao r a t i o .  
The p r o t o c o l  t r e a t m e n t  inc luded  d i g o x i n ,  d i u r e t i c s  and f l u i d  and 
s a l t  r e s t r i c t i o n  i n  a d d i t i o n  t o  r o u t i n e  c a r e .  8/35 had l i t t l e  t o  
no lung d i s e a s e ;  7 o f  t h e s e  8 had c l i n i c a l  ev idence  o f  spontane- 
ous c l o s u r e  o f  t h e  PDA a t  a mean p o s t  n a t a l  age o f  3 months. 4/35 
d i e d  from causes  u n r e l a t e d  t o  PDA/CHF. 21/35 had moderate/severe 
h y a l i n e  membrane d i s e a s e  (HMD) and r e q u i r e d  mechanical  v e n t i l a -  
t i o n ;  1 3  o f  t h e s e  21 r e q u i r e d  l i g a t i o n  of PDA f o r  f a i l u r e  t o  im- 
prove on medical  management. One d i e d  3 days a f t e r  s u r g e r y  from 
s e v e r e  BPD. 8 of  t h e  21 w i t h  s e v e r e  HbW improved w i t h . n e d i c a 1  
management a lone .  One d i e d  from s e v e r e  bronchopulmonary d y s p l a s i a  
w i t h  no evidence  o f  PDA. The 1 3  p a t i e n t s  requiring s u r g e r y  d i f -  
f e r e d  a s  a group from t h e  8 who improved on medical  management 
i n  t h a t  they  were g e s t a t i o n a l l y  younger (30  v s  3 3  wks) and smal l -  
e r  (1369 v s  1628 gms).  Mean age  o f  o n s e t  o f  CHF/PDA was t h e  same 
i n  both  groups (3.6 d a y s ) .  Using t h e  c r i t e r i a  o f  LA/Ao, FI02, 
c a r d i o t h o r a c i c  (C.T.) r a t i o ,  and v e n t i l a t o r  requi rements ,  t h e  
medical  and s u r g i c a l  groups  were i d e n t i c a l  a t  o n s e t  o f  CHF. By 
day 3 of  therapy t h e  medical  group had improved significantly 
(p  ( .0251 by t h e  same c r i t e r i a  b u t  t h e  s u r g i c a l  group was un- 
changed. 

KEDICAL MANAGEMENT OF VERY SMALL NEONATES WITH CON- 83 GESTIVE HEART FAILURE. Brenda L. Marino and Will iam 
P. Kanto, J r .  (Spon. by Alex F. R o b e r t s o n ) ,  Medical  

Col lege  of  Georgia,  Department of P e d i a t r i c s ,  Augusta 
Management of t h e  s m a l l  neonate  w i t h  p a t e n t  duc tus  a r t e r i o s u s  

(PDA) and conges t ive  h e a r t  f a i l u r e  (CHF) remains c o n t r o v e r s i a l .  
We have added n a s a l  cont inuous  p o s i t i v e  airway p r e s s u r e  (NCPAP) 
t o  our  medical  regimen and t r e a t e d  6 very  s m a l l  neonates  (BW<1 
kgm) w i t h  PDA and CHF i n  t h i s  manner. The average  g e s t a t i o n a l  
age and b i r t h  weight  were 28.2 weeks ( range  17-32) and 862 gms. 
(780-920). Three i n f a n t s  had RDS and 3 r e q u i r e d  a mechanical  
v e n t i l a t o r  (MV) p r i o r  t o  d i a g n o s i s  0: PDA. PDA was diagnosed a t  
a mean age of  6 days (2-10 days)  w i t h  o n s e t  of CHF a t  12 days 
(5-23).  NCPAP was a p p l i e d  on day 16 (6-35) and was used f o r  
1 1 . 3  days  (1-34).  Three i n f a n t s  were weaned from MV t o  NCPAP. 
Two had apnea w i t h i n  2 days ,  were r e t u r n e d  t o  MV and subsequent ly  
d i e d .  Three were b r e a t h i n g  spontaneous ly  a t  t ime of  d i a g n o s i s  
o f  CHF, were t r e a t e d  medica l ly  w i t h  NCPAP and a l l  surv ived .  
During t h e  f i r s t  12 hours  o f  medical  management w i t h  NCPAP i n  
t h i s  l a t t e r  group t h e  fo l lowing mean changes were observed: 
PaC02 +1.8 mmHg, pH +.08, s y s t o l i c  blood p r e s s u r e  +6.9 d g .  
r e s p i r a t o r y  r a t e  -9.2/min., and h e a r t  r a t e  -11.4/min. From 
12-36 hours  when d i g i t a l i z a t i o n  was complete t h e  mean change i n  
PaC02 was -9.7 mHg and r e s p i r a t o r y  r a t e  -6/min. There were no 
f u r t h e r  changes i n  pH, blood p r e s s u r e ,  o r  h e a r t  r a t e .  The s u r -  
v i v a l  of  4 i n f a n t s  s u g g e s t s  t h a t  NCPAP may b e  a v a l u a b l e  a d j u n c t  
I n  t h e  medica l  management of  s m a l l  i n f a n t s  w i t h  PDA and CHF. 

ECFiGCARDIGGRA?tiIC CHANGES DURIFIG DIGITALIZATION I N  84 I1.!FRFICY W i l l i a m  J .  FJarvin, J r . ;  James L. S p r a t t ;  
R ichard  R. Schieken Sponsored by Ronald ?I. Lauer. Uni-  

v e r s i t y  o f  Ioria i l o s p i t a l s ,  Cepartnient o f  P e d i a t r i c s ,  Iowa C i t y ,  I P  
The c o r r e l a t i o n  between echocard iograp l i i c  l e f t  v e n t r i c u l a r  

volume and f u n c t i o n  w i t h  serum d i g o x i n  l e v e l  was assessed d u r i n g  
d i ~ i t a l i z a t i o n  i n  i n f a n t s .  Four i n f a n t s  w i t h  l e f t  t o  r i g h t  shunts 
1  w i t h  c o n g e n i t a l  m i t r a l  r e ~ u r g i  t a t i o n  presented  w i t h  t h e  syndrome 
o f  conqest ive  h e a r t  f a i l u r e  (CI:F). A l l  in fan t ' s  improved f o l -  
l o w i n g  d i q i  t a l  i z a t i o n .  Each had an echocardioaram (echo) i n i -  
t i a l l y ,  and aga in  2 hours a f t e r  each d i g i t a l i z i n g  dose and a f t e r  
t h e  48 hour maintenance dose. D i g o x i n  l e v e l s  f o r  radioinimunoassay 
were drawn a t  t h e  same t ime as t h e  echo. The echo mean v e l o c i t y  
o f  c i r c u m f e r e n t i a l  f i b e r  s h o r t e n i n g  (VCF), % s h o r t e n i n g  o f  LV 
minor  a x i s  (%)  and LV d i a s t o l i c  dimension (LVDd) were measured. 
A11 i n f a n t s ,  d e s p i t e  severe CHF, had increased i n i t i a l  VCF 1.9&+ 
.ll (SE) (n1=1.34+.04) and increased % 37.2+2 (n l=34) .  The LVDZ 
was increased 2.36L.58. No s i a n i f i c a n t  change was found between 
i n i t i a l  and p o s t  d i g i t a l i z a t i o n  measurements: \JCF 1.99L.16, % 
40.8t1.9; and LVDd 2.04+.47. Mean serum d i g o x i n  maintenance l e v e l  
was 7.65L.81 ng/ml. Yo-cor re la t ion  between ! r c ~  (r=0.06) o r  LVDd 
( r = . C l )  w i t h  serum d i g o x i n  l e v e l s  was found. CHF i n  i n f a n t s  w i t h  
v e n t r i c u l a r  volume o v e r l o a d  i s  a s s o c i a t e d  v ~ i t h  inc reased myocar- 
d i a l  c o n t r a c t i l i t y .  C l i n i c a l  improvement i n  these i n f a n t s  f o l -  
l o w i n g  d i g i t a l i z a t i o n  was n o t  assoc ia ted  w i t h  f u r t h e r  inc rease i n  
myocardial  c o n t r a c t i l i t y  n o r  w i t h  s i g n i f i c a n t  l o w e r i n g  o f  LV d i a -  
s t o l i c  volunle. T h i s  suggests another  mc.chanism r u s t  be present  t o  
account f o r  t h e  c l i n i c a l  response o f  t h e  i n f a n t s  t o  d i g o x i n .  



PARADOXICAL SPLITTING OF SECOND HEART SOUND I N  85 TETRnLom OF FALLoT 
Kareem Minhas, Francisco E lb l ,  T.P. Ly, Allan J .  Rees, 

Robert Sol inger  and Robert W .  Hodge. (Sponsored by B i l l y  F. 
Andrews). Univers i ty  of Lou i sv i l l e  School of Medicine, 
Department of P e d i a t r i c s ,  Lou i sv i l l e  

This  study was designed to  i nves t iga t e  t he  nature  and timing 
of pulmonic c losu re  (PC) i n  Tetralogy of F a l l o t  (TOF). Of 125 
consecutive cases ,  92 were s u i t a b l e  f o r  ana lys i s .  Procedures 
included ca rd i ac  c a t h e t e r i z a t i o n ,  s e l e c t i v e  angiocardiography 
and simultaneous ex te rna l  phonocardiography with in t r aca rd i ac  
pressure  t r ac ings  i n  roo t  of ao r t a  and main pulmonary a r t e r y  
(MPA). A s i n g l e  second hear t  sound (S2) was revealed i n  49 cases ,  
39 had a delayed and a t tenuated PC, 3 had normal s p l i t t i n g ,  and 
one had c lose  s p l i t t i n g .  I n  the  4 cases  with a s i n g l e  S2, 12 
showed one o r  a l l  of the  following: ( a )  P2 before  A2; (b) MPA 
d i c r o t i c  notch p r io r  t o  A2; (c)  two d i s t i n c t  s y s t o l i c  murmurs a t  
upper l e f t  s t e r n a l  border.  Only 9 of  t hese  12 p a t i e n t s  had MPS 
t r ac ings  which were almost i d e n t i c a l ;  sharp upst roke,  low e a r l y  
d i c r o t i c  notch and secondary wave before  A2. No s i g n i f i c a n t  
gradient  was found ac ros s  t he  pulmonary valve  in  t hese  9 cases .  
Hence, t o t a l  o r  s u b t o t a l  occlus ion of r i g h t  v e n t r i c l e  outflow 
t r a c t  dur ing s y s t o l e  may cause premature c losu re  of t he  pulmonary 
valve r e s u l t i n g  in  paradoxical s p l i t t i n g  of S2 i n  TOF. 

ENHANCEMENT OF ACETOACETATE UTILIZATION BY ADDITION 

86 OF PROPIONATE IN THE PERrmsED RAT HEART. Grant 
Morrow 111, Betty Revsin, Joyce Lebowitz, and 

Catherine Mathews. Univers i ty  of Arizona College of Medicine, 
Arizona Medical Center,  Department of Ped ia t r i c s ,  Tucson. 

Acetoacetate i s  e f f i c i e n t l y  oxidized i n  h e a r t  muscle by 
combining with succinyl  CoA (a product of propionate metabolism) 
t o  form ace toace ty l  CoA and succ ina t e .  Production of succinyl  
CoA may be the  s t e p  which r egu la t e s  ace toace t a t e  u t i l i z a t i o n .  
I so l a t ed  r a t  h e a r t s  were perfused fo r  2 hours wi th  Krebs-Ringer 
b icarbonate  conta ining albumin and 6 mM l i th ium ace toace t a t e .  
One group was supplemented with 4 mM sodium propionate .  
Addition of propionate produced a s i g n i f i c a n t  i nc rease  i n  
ace toace t a t e  oxidat ion (acetoaceta te  uptake minus @-OH bu ty ra t e  
production) i n  t he  preparat ions .  

Acetoaceta te  u t i l i z a t i o n  pmoles/hr/gram wet weight 
Perfus ion pressure  N no propionate N 3.9  mM propionate g 

25 mm 28 36.1 + 8.9' 18 57.5  + 10 .9  <.001 

INCIDENCE OF POSTOPERATIVE AI!NIYTHI.IIAS IlT SINUS VEII- 88 osus AND SLCULJDUI.I ATRIAL SLPTAL DEFECTS. Elarlene Rab- 
inovi tch,  Macdonald Dick, William F. Bcrnhard, Aldo R. 

Castaneda(Spon. by Alexander S .  1Jadas)lIarvard Xedical School, 
Chi ldren 's  Hospi ta l  f l ed i ca l  Center,  Cardioloqy Der>artment,Boston. 

TO answer t h e  quest ion "Do s inus  venosus(SV)atr ia l  s e p t a l  de- 
f e c t s  (AS131 have a higher  incidence of ~ > o s t o p e r a t i v e  ca rd i ac  arrtiv- 
thmias than sccundum(II)ASD'o?", we revie%.rod our s u r g i c a l  exner i -  
ence a t  t he  Ch i ld ren ' s  I lospi ta l  : ledical Center of Boston w i t l ~ i n  
tl le [ las t  1 5  y c a r s ( y r s )  (176.0-75). One liundrcd tliirt:, f i v e  p a t i e n t s  
(pto)witIi  ASD 11, aqe ranqe 1-51 yrs(median=lO yrs)and 18 p t s  
with s inus  venosus de fec t s ,  aqe ranqe 5-46 y r s ,  (nedinn=12 y r s ) ,  
were subjected t o  co r r ec t ive  ourqery under cardionulmonary L:I- 
pass. Among tlie s i n u s  venosus qroun 50%(9 o u t  o f  l 8 )had  t r a n s i e n t  
sup raven t r i cu l a r  dysrhyttunias, a l l  d isappear ing be fo re  discharqe.  
In  conparison, only  4 ou t  of 40 p t s ( l O %  with ASD I1 natched t o  t h e  
s inus  venosus grour, f o r  aqe and year of surqcrv !lad s i m i l a r  t r an -  
s i e n t  postoperat ive  dysrl!vtIunias (0( 0.002). Eiqlit of. t h e  1 3  n t s  
i n  tlie s inus  venosus qroup ware followed f o r  1-6 yrs(median=2 y r s )  
postoperat ively .  None sliowed dysrhytlunias dur inq t h e  follow-up 
period. By c o n t r a s t ,  amo~iq tlre 70/134 p t s  wi th  ASU I 1  followed 
r jos toperat ively  f o r  a median period of 2 y r s ( r anqe  1-15 y r s l t h e r e  
were 4 (5.7%)witli  p e r s i s t e n t  dysrtiythmias. (2 junct ional  rhythms, 
1 s inus  bradycardia, 1 s i c k  s inus  syndrome) :none required t r e a t -  
ment. Thus althouqh e a r l v  t r a n s i e n t  postoperat ive  arrhytlunias 
seem t o  be more common amonq the  s inus  venosus group, l a t e  post- 
ope ra t ive  arrhythmias were only  noted amonq t h e  ASD I 1  qroup. 

NONINVASIVE ESTIMATION OF LEFT-TO-RIGHT SHUNT IN 89 ISOLATED VENTRICULAR SEPTAL DEFECTS. A1 lan H. Rees, 
Judy J .  Rigby, P .  Syamasundar Rao and William B. 

Strong. Medical College of Georgia, Dept. o f  P e d i a t r i c s ,  Augusta, 
Georgia. 

Cardiac ca the t e r i za t ion  ( C C ) ,  an invasive  technique, has t ra-  
d i t i o n a l l y  been used t o  es t imate  the  pulmonary t o  systemic flow 
r a t i o  (Qp/Qs) i n  i n fan t s  and chi ldren w i t h  v e n t r i c u l a r  s ep ta l  de- 
f e c t s  (VSD) . Echocardiography (ECHO), a non-invasive technique,  
i s  used i n  this s tudy t o  es t imate  CC determined Qp/Qs w i t h  ECHO 
dimensions. Ninteen p a t i e n t s ,  ages 6 wks. t o  8 y r s . ,  w i t h  i so -  
l a t e d  VSOs had ECHO wi thin  24 hours o f  CC,  and 19 ch i ld ren  ages 
3 t o  11 y r s .  served a s  con t ro l s .  The l e f t  atrium t o  ao r t a  r a t i o  
i n  t he  control  group was 1 .08 t 0.14 and i n  VSD group, 1.37 f 
0.13 (pCO.01). The l e f t  a t r i a l  i n t e rna l  dimension (LAID) and 
l e f t  v e n t r i c u l a r  i n t e rna l  dimension i n  d i a s t o l e  (LVIDd) were a l s o  
determined and compared w i t h  the  magnitude of Qp/Qs. The r values 
f o r  these  r e spec t ive ly  were 0.57 and 0.41. 

75 mm 9 50.6 9 . 3  10 79.2 " 9 9  9.001 
* mean i S.D. N O .  Pa t i en t s  Qp/Qs LAI ~ / m *  L V I D ~ / ~ ~  

Less succinyl  CoA i s  produced from propionate i n  vi tamin B17 cni (mean ? so) cm (mean ? SD) 
A- 

def ic iency.  ~ d d i t i o n a l  evidence t h a t  succinyl  CoA l eve l s  
r egu la t e  ace toace t a t e  u t i l i z a t i o n  comes from the  f ac t  t h a t  
propionate did no t  i nc rease  ace toace t a t e  oxidat ion i n  h e a r t s  
taken from vitamin BI? d e f i c i e n t  r a t s .  

These r e s u l t s  i n d i c a t e  t h a t  propionate may be the rapeu t i c  i n  
c e r t a i n  k e t o t i c  s t a t e s  when i t  i s  used t o  enhance c learance of This s tudy suggests  t h a t  ECHO i s  a useful n0n-invasive technique 

ketones .  i n  es t imat ing Qp/Qs in  pa t i en t s  w i t h  VSD. 

INDIRECT FETAL VECTORCARDIOGRAPHY-John T. Oldenburg, 87 Martin Macklin, Spon. by Jerome Liebman, Case Western 
Reserve Univers i ty ,  Dept. Biomedical Engineering, 
Cleveland, Ohio. 

F e t a l  electrocardiograms (FECG) recorded from t h e  maternal 
abdomen have not been very use fu l  f o r  t h e  s tudy o f  t h e  f e t a l  
hea r t  f o r  s eve ra l  reasons:  1 ) I t  has been d i f f i c u l t  t o  record 
l e a d s ,  o the r  than midl ine ,  which a r e  s u f f i c i e n t l y  noise-f ree  f o r  
waveform ana lys i s .  2)The o r i e n t a t i o n  of t h e  f e t u s  i n  u t e ro  a t  
t h e  time of FECG recording was d i f f i c u l t  t o  a s se s s .  3)An 
or thogonal  vectorcardiographic  (VCG) l e a d  system t o  accommodate 
t h e  v a r i e t y  of f e t a l  pos i t i ons  was not ava i l ab l e .  4)Controvers ia l  
"preferred conduction pathways" (low r e s i s t a n c e  connections 
between f e t u s  and maternal abdomen) have been pos tu l a t ed  t o  e x i s t  
which f o r  t h e  f e t a l  ca se  would inva l ida t e  t h e  volume conductor 
hypothesis  upon which vectorcardiography i s  based. A study was 
done t o  evaluate  and e l imina te  t h e s e  problems. 

A low-noise recording system incorporat ing "ac t ive  e l ec t rodes"  
was designed t o  record four  simultaneous FECG leads .  5-mode 
ul t rasound laminography was employed t o  determine o r i e n t a t i o n  of 
t h e  f e t u s  i n  u t e ro .  A computer system was assembled f o r  group 
averaging of f e t a l  waveforms and f o r  d i sp l ay  of f e t a l  &RS vec to r  
l oops ,  both  i n  t h e  maternal VCG re fe rence  frame and by l ead  
r e so lu t ion  i n  t h e  f e t a l  VCG r e f e rence  frame. 

Resul ts  from more than 50 normal sub jec t s  have shown t h a t  a 
change from volume t o  p re fe r r ed  FECG conduction apparent ly  occurs  
over a per iod of 3 t o  5 weeks between 25 and 35 weeks ges t a t ion  
and t h a t  i n d i r e c t  vectorcardiography i s  only  poss ib l e  i n  most 
sub jec t s  p r i o r  t o  30 weeks ges t a t ion .  

PATIfOGENESIS OF PARADOXICAL IIYPERTEIJSIOPI AFTER COARC- 

90 TATION RESECTION. Alber t  P. Rocchini, Amnon Rosenthal,  
A. C l i f fo rd  Barqer, Aldo R. Castaneda, Alexander S. 

IJadas, llarvard Medical Scliool, Ch i ld ren ' s  l fospi ta l  Medical Center,  
Cardiology Department, Boston, Massachusetts. 

The pathoqenesis of paradoxical hypertension a f t e r  r e s e c t i o n  of 
coa rc t a t ion  of t he  ao r t a (coa rc )was  inves t iqa t ed  by comparinq t h e  
course  of 7 n a t i e n t s ( n t s ) a q e d  7 t o  14 y r s  underqoins r e p a i r  of 
coarc with 5 acvanot ic  ~ t s  4 t o  17 y r s  undergoing o the r  tvnes  of 
e l e c t i v e  cardiovascular  surqerv. Blood nressure(BP) ,  ~ l a s m a  r en in  
act iv i ty(PRA),  cold  pressor  tes t (CPT),  24 hr u r ina ry  sodium(1m)and 
potassium excret ion,  plasma volume and f l u i d  balance were de t e r -  
mined hot11 preoperat ively  and d a i l y  postoperat ively .  Durinq t h e  
f i r s t  24 l u s  a f t e r  surqerp a l l  coarc  p t s  demonstrated a r i s e  i n  
sys to l i c ( sys )BP  (35f15.5 mmHq; meanfSn;o <.OOl)a depress ion i n  CPT 
(sys  13.7i2.1 mm1Iq and d i a s t o l i c  0.2f1.4) (p  < .001)and.,onlv a 
s l i g h t  e l eva t ion  i n  PRA(2.5t2.9 m q h l / h r ) ( n < . 0 5 ) .  In  t h e  next  24- 
72 hrs coarc  p t s  develoned a r i s e  i n  d i a s t o l i c  BP(26.0?10.6 mmllq; 
~ < . 0 0 1 ) ,  PPA(22.Yt10.2 mq/ml/tr;p<.OOl)and f l u i d  r e t e n t i o n  wi th  
a decrease  u r ina ry  NA exc re t ion  G5.lf8.2 m ~ q / ~ ( p < . 0 0 1 ) .  By con- 
t r a s t  con t ro l  n t s  had no s i g n i f i c a n t  postoperat ive  chanqes i n  CP, 
CPT,PRA and only  exhibi ted mild t3A r e t e n t i o n  l a s t i n q  f o r  2 days. 
Abdominal pain  occured i n  5 of 7 coarc p t s  dur inq t h e  ner iod of 
maximal PRA. The d a t a  suggests  tKat  t h e  sympathetic nervous system 
(i.e.  depressed CPT and Dublished r e p o r t s  of increased u r ina ry  ca- 
techlolamines) mav be responsible  f o r  t i le i n i t i a l  nhase o f  sys  hy- 
per tension a f t e r  coarc  r e s e c t i o n  and t h a t  t h e  r e n i n  ans io t ens in  
system p lays  a major r o l e  i n  t h e  second nhase of paradoxical  hy- 
per tension and i n  tlie natlioqenesis of mesenter ic  a r t e r i t i s .  



SUBAORTIC OBSTRUCTION &FTER TllE USE OF AN 1NTRACARI)I- 

91 AC BAFFLE TO TUNNEL TIE LEFT VENTRICLE M TIE AORTA. 
Albert P. Rocchini, Amnon msenthal, Aldo K. Castane- 

da, Alexander S. Hadas. (Spon. by Alexander S. Nadas). Harvard 
Eledical School, Children's Hospital Medical Center, Cardiology 
Department, Boston, Nassachusetts. 

Postooerative hemodynamic studies in 5 natients(pts)document 
subaortic obstruction after surgical repair utilizing an intra- 
cardiac baffle to establish continuity hetween the left ventricle 
(LV)and the aorta(A0). Four of the pts had a Rastelli procedure 
for D-transposition of the great arteries(DTGA1with a ventricular 
septal defect(VSD)and pulmonary stenosis(PS)and one pt had repair 
of double outlet riqht ventricle(DO1IV)with a VSD and Ps. The pts 
aqe at surqery ranged from 8 to 2G yrs. All ots were thought to 
llave a nonrestrictive VSD at preoperative catheterization and at 
surqery. Postoperative catheterization was performed 5 davs to 8 
yrs after repair. The LV outflow was shown to be a lonq narrow 
tunnel by nnqioqraphy in 4 of 5 pts and by ech0cardioqral)hy in 1 
pt. Resting LV and Ao peak systolic pressure qradient ranqed from 
G to 42 mliq(mean 24)with a simultaneous cardiac index of 2.8 to 
5.9 ~/min/bl~(mean 4.2). The obstruction was localized to the 
proximal end of the LV to Ao tunnel(i.e. site of VSD)in 5 pts. 
One pt with an LV to Ao qradient of 42 nunllq has anqina and de- 
creased exercise tolerance. Reoperation is planned with enlarge- 
ment of the VSU and revision of the patch. Subaortic obstruction 
is a newly described sequela after the Rastelli nrocedure for 
DTGA or revair of DORV. The obstruction may be henodvnamically 
s~qnificant and should be searched for at postoperativc cardiac 
catheterization. 

INHOMOGENEOUS RECOVERY OF THE VENTRICLE: A PROPOSED 
92 m c w r s M  OF SUDDEN DEATH IN THE LONG Q-T SYNDRom. 

J-Michel Roland, H. Leon Greene, P. Jacob Varghese, 
Johns Hopkins Hospital, Department of Pediatrics, Baltimore, MD. 

The mechanism of ventricular fibrillation (VF) in the long 
Q-T syndrome remains unclear. A patient (pt) without congenital 
deafness, who had spontaneous VF and long Q-T was evaluated by 
intracardiac electrocardiograms and stimulation studies. Five 
control pts with congenital heart disease and normal Q-T were 
also studied by the same methods. 
Sinus node function was determined by overdrive suppression. AV 
node function was evaluated by pacing the atrium at a constant 
rate and introducing progressively premature atrial beats. 
Effective refractory period (ERP) of the ventricle was assessed 
by introducing progressively premature ventricular beats syn- 
chronized to the sinus beat of the pt. The E W  was determined 
in 3 sites within the right ventricle. 
Sinus node and AV node functions were normal in the pt with long 
Q-T and the control pts. In the pt with long Q-T the E W  varied 
from 290 to 370 msec within the right ventricle and the Q-T/EW 
was greater than 1. In the control pts the ERP ranged from 220 
to 260 msec and the Q-T/ERP was less than or equal to 1. 
The data demonstrate a wide range in the recovery of the 
ventricular muscle in this pt with long Q-T interval whereas the 
recovery is homogeneous in the control group. This non-homo- 
geneity of the ventricle is an ideal situation for re-entry and 
VF. This may be the mechanism of sudden death in the long Q-T 
syndrome. 

fi A INCOMPLETE CONGENITAL ATRIO-VENTRICULAR BLOCK IN 
y4 CHILDREN. David W. Sapire, Jitendra J. Shah, Richard 

M. Donner. (Spon. by A. B. Gruskin) . Temple Univer- 
sity Department of Pediatrics, St. Christopher's Hospital for 
Children, Philadelphia, Pennsylvania. 

Five children with no obvious reason for prolonged atrio-vent- 
ricular (AV) conduction were studied by His Bundle Electrograms 
(HBE) and atrial pacing (AP). Three of the patients had normal 
cardiac anatomy, one had a patent ductus arteriosus and one had 
endocardia1 cushion defect. All had P-R intervals of 200 msec. 
or greater on Scalar electrocardiograms (ECG) and 2 patients de- 
monstrated Wenckebach periodicity. HBE recorded at rest revealed 
A-H intervals 113 to twice normal values for age in 4 out of 5 
cases and in one out of 4 there was also intra-atrial conduction 
delay, the P-A interval being 80% greater than normal for age. 
AP at rates only slightly higher than their normal basic rate 
rapidly produced prolongation of the A-H interval in all patients. 
Wenckebach periodicity was seen at a pacing rate 50-75% lower 
than the expected rate for age. H-V intervals were all normal. 
Intravenous Isuprel at a rate of 1 microgram/min. resulted in 
normalization of the A-H interval in 3 patients and reduction of 
the A-H interval in 2, and rapid AP was achieved at rates 40-150% 
higher than resting rates. Atropine in a dose of 0.4 mgm. intra- 
venously produced similar results. 

These studies suggest that there is a form of congenital in- 
complete AV block possibly due to autonomic mechanisms that can 
be spontaneously overridden by endogenous catecholamines in re- 
sponse to exercise or anxiety and that the block is above the 
Bundle of His. 

ANGIOGRAPHY OF THE MITRAL VALVE IN CHILDREN WITH SE- 95 CUNDUM ATRIAL SEPTAL DEFECT. Jon P. Shematek, Lilliam 
Valdes-Cruz, Glenn C. Rosenquist, Robert I. White, Jr. 

The Johns Hopkins Hospital, Baltimore, Maryland. 
The association of mitral valve abnormalities in children with 

ostium secundum atrial septal defect is ill-defined. Clarification 
of this relationship is of importance for long-term management of 
these patients. The purpose of this study was to correlate angio- 
graphic evaluations of the mitral valve leaflets with clinical 
data. Right anterior oblique left ventriculograms performed in 22 
children (aged 1-11 years) with precatheterization diagnoses of 
uncomplicated ostium secundum defect were examined for scallops 
(distinct "bulges" in the posteromedial, anterolateral and/or 
medial portions of the posterior leaflet), prolapse (projection 
of any scallop beyond the plane of the annulus) and regurgitation 
(contrast entering left atrium only during systole, without pre- 
mature ventricular contractions). Normal scalloping of the mitral 
valve was present in 15 of 22 children (68%), mild prolapse in 5 
(23%) and regurgitation in none. Auscultatory and phonocardio- 
graphic examinations suggested mitral valve disease in 3, none 
showing angiographic abnormalities. ECG showed superior QRS axes 
in 3, all with normal mitral valves on ventriculograms. None of 
the 5 children with prolapse on angiography had clinical signs of 
mitral valve disease. In conclusion, until the results of long- 
term follow-up are available and the natural history of patients 
with subclinical mitral valve prolapse is clarified, children with 
secundum defects undergoing catheterization should have left ven- 
triculography. Those with evidence of prolapse should be periodi- 
cally evaluated. 

THE UTILITY OF REAL TIME CROSS-SECTIONAL ECHOCARDIO- ECHOCARDIOGRAPHIC EVALUATION OF THE SEVERITY OF 9.3 GRAPHY FOR THE NONINVASIVE EVALUATION OF SINGLE VEN- 96 VALVAR AORTIC STENOSIS IN CHILDREN. Normag H. - - - - 
TRICLE (SV). David J. Sahn, Stanley J. Goldberg, Silverman,James W.French,Joanne Wallin~ton,Richard L. 

Hugh D. Allen and William F. Friedman, Dept. of Peds., Ped. Card. Stanford University,California.(Spon.by M.A. Heymann). 
Univ. of Ariz. Med. Ctr., Tucson and Univ. of Calif., San Diego. Echocardiography(ECH0)was used to predict the severity of 

Multiple crystal cross-sectional echocardiograms were obtained 
of 10 patients (aged 1 day to 7 years) with a hemodynamic and an- 
giographic diagnosis of SV. In 4 patients, questions regarding 
great vessel orientation and atrio-ventricular (AV) valve struc- 
ture remained even after angiographic study, m e  determination of 
complex spatial relationships of great vessels and intracardiac 
anatomy was substantially facilitated by this method compared to 
standard single crystal techniques. Dextrocardia in 3 of the 10 
patients did not preclude reliable echo evaluation. Seven of 
the 10 could be shown echocardiographically to have transposi- 
tion of the great vessels (4d; 31-). Five had pulmonary stenosis. 
A small outflow chamber unrelated to an AV valve was demonstrated 
in 8 patients. Two AV valves were demonstrated in 8 patients; in 
3, however, there was a gross discrepancy in the size of the two 
valves. Two patients had a single grossly abnormal AV valve. 
Of 100 children with various forms of congenital heart disease 
examined subsequently, 2 patients with "corrected" transposition 
and ventricular malposition could not be distinguished from SV 
anatomy because of gross distortion of septal and AV valve 
spatial orientation. Real time cross-sectional echocardiography 
is of significant utility in the noninvasive evaluation of this 
complex abnormality for delineation of intraventricular anatomy 
and great vessel relationships. 

valvar aortic stenosis(AS)in 15 children,aged 3 weeks to 18 
years. We measured left ventricular(LV)dimensions and wall thick- 
ness,aortic root diameter and aortic leaflet motion. LV ejection 
time in msec(LVET)was measured between the points of separation 
and coaption of the aortic leaflet echoes; the pre-ejection 
period(PEP)was derived by subtracting the LVET from the interval 
between the onset of the QRS and the point of coaption of the 
aortic root echo signal. LVET was corrected for the heart rate 
(LVETc)from the formula LVETc(msec)=1.6 x+heart rate + LVET. 15 
matched controls had a mean LVETc of 389 - 21(S.D.) ,which was 
less than the LVETc of patients with AS 434k27,p~ 0.01. ECHO 
results were compared to the peak systolic pressure difference 
across the aortic valve in nun Hg(PSD). LVETc exhibited a close 
correlation with the PSD with PSD=0.90 x LVETc - 341,r=.95. In 5 
children who underwent aortic valvotomy LVETc diminished from a 
mean of 457f28 to 417t14 msec,pC 0.05. The PEP/LVET ratio,LV 
cavity dimensions and mean velocity of circumferential fiber 
shortening did not correlate with the severity of AS. While sug- 
gesting AS,aortic leaflet motion,multiple diastolic or eccentric 
lines within the aortic root, and increased LV wall thickness did 
not correlate well with severity. We conclude that LVETc 
measured by ECHO is a useful non-invasive guide to judge the 
severity and follow the progress of AS in childhood. 



ECHOCARDIOGRAPHIC FEATURES OF TOTAL ANOMALOUS 97 PULMONARY VENOUS DRAINAGE IN THE NEONATE 
FLUID ADMINISTRATION IN THE ASSOCIATION OF PATENT 100 DUCTUS ARTERIOSUS COMPLICATING RESPIRATORY DISTRESS - - - -  - 

Robert Solinger, Francisco Elbl, Lily George, E. SYNDROME (PDA/IRDS). James G. Stevenson (Spon. by 
Q. Madapura S. Satyanarayana, Kareem Minhas. (Sponsored by Billy William F. Friedman) Dept. Pediatrics, Div. Pediatric Cardiology. 
F. Andrews). University of Louisville School of Medicine, Naval Reqional Medical Center, San Diego, Calif 92134 
Department of Pediatrics, Louisville. 

Echocardiographic features of right ventricular diastolic 
volume overload (increased right ventricular dimension + abnormal 
septal motion) and decreased left sided (left atrial, left 
ventricular, and aortic root) dimensions have been described in 
older infants with total anomalous pulmonary venous drainage 
(TAPVD). However, little data is available for the newborn. We 
have studied three newborn infants with pulmonary vein atresia 
and one infant with TAPVD into the portal vein within the first 
5 days of life. In addition, we studied one infant with TAPVD 
into the coronary sinus at ten days of age. All five infants 
had normal right sided dimensions and septal motion. Four had 
normal left sided dimensions. One oC the infants with pulmonary 
vein atresia had decreased left sided dimensions. These findings 
are consistent with the type of quantitative chamber and great 
artery dimensions anticipated as a result of known fetal cir- 
culation and suggest that TAPVD cannot be ruled out by a normal 
echocardiographic study in the early neonatal period. Further, 
they imply that a finite amount of extra-uterine time is required 
to develop the findings of right ventricular diastolic volume 
overload, and in most cases, of a small left side. 

THE NATURAL HISTORY OF DOUBLE OUTLET RIGHT VENTRICLE. 98 Henry M. Sondheimer, Robert M. Freedom, and Peter M. 
OLley (Intr. by R.D. Rowe), Hospital for Sick 

Children, Toronto 
We have performed a retrospective study of all children with 

double outlet right ventricle born from 1956 through 1975. There 
have been 87 such patients, 43 of whom are currently alive, 35 
dead (40%), and nine lost to follow-up. Autopsies were performed 
on 31 of the 35 that died. Patients were placed in four groups; 
those with subpulmonic VSD, subaortic VSD, subaortic VSD and 
pulmonic stenosis, and those with uncommitted VSD. 

Patients with subpulmonic VSD presented earliest (median six 
weeks) and had the poorest prognosis. There were 26 such 
patients; 16 died (62%), two have pulmonary vascular disease, 
five are palliated, and only one is "corrected". Two are lost. Of 
17 with suhaortic VSD, eight died (47%), three are "corrected", 
three are palliated, and one is awaiting surgery. Two are lost. 
The 28 patients with subaortic VSD and pulmonic stenosis 
presented at a median age of four months; only seven died (25%), 
seven are "corrected", 12 palliated, one unoperated, one lost. 

Of the 35 deaths, nine were related to abnormalities of the 
mitral valve - six atresias, two severe mitral stenosis, and one 
straddling mitral valve which was replaced at the time of intra- 
cardiac repair. Of eight patients with aortic coarctation, only 
two have survived and they were palliated in the last two years. 
We conclude that the prognosis in double outlet right ventricle 
depends on the specific anatomy present and that particular 
attention must be paid to the mitral valve and aortic arch. 

SARCOMERE LENGTH IN THE LEFT VENTRICLE OF THE PUPPY 

99 William D. Spotnitz, Henry M. Spotnitz, Nestor J. 
Truccone, Thomas S. Cottrell, Welton Gersony, James R. 

w, and Edmund H. Sonnenblick, Columbia Univ. College of Phys- 
icians and Surgeons, Depts. of Pediatrics and Surgery, N.Y., N.Y. 

Although the relation of sarcomere length (SL) to diastolic 
pressure (P) and volume (VOL) in the left ventricle (LV) of the 
adult dog have been defined, data have not been detailed for the 
immature animal. Accordingly, in 18 chloralose-anesthetized mon- 
grel puppies (1 Kg average weight) hearts were arrested with po- 
tassium chloride. After reproducible curves relating P and VOL 
were obtained, each LV was fixed by glutaraldehyde coronary per- 
fusion, while P was maintained at a predetermined value between 
0 and 30 mm Hg. Midwall SL in the free wall of the LV was related 
to fixation P and VOL (silastic casts). Results were compared 
with adult data from other studies. Averanes are tabulated: - 

0-5 mm Hg: ADULT lUPPY 6-15 mm Hg: ADULT PUPPY 
P (mm ~g) 2.0i.6* 2.5f1.0 11.6t1.8 10.7fl.l 
~OL(rnl/lOOg LV) 22.2e3.3 24.8+4.0 56.5t7.1**37.6?3.1** 
SL(microns) 2.04i.03 2.00t.04 2.202.03 2.18t.02 

*AveragerStandard Error **p<0.05, adult vs. puppy 
In the puppy, the relation of SL and P is similar to the adult 

LV at physiologic P. However, compliance is reduced, and sarco- 
meres resist stretch above 20 mm Hg P. Variation in SL and cell 
size appears increased. Electron microscopy shows many immature 
sarcomeres under assembly from free myofilaments. While the ultra- 
structural limits on performance are similar in the adult and pup- 
py LV, the puppy appears better protected against damage from 
volume overloads. 

To determine the effect of fluid administration in PDA/IRDS, 
the nursery courses of 21 infants with IRDS and birth weights 
less than 2000 grams were reviewed. In 11, there was significant 
left to right shunting through PDA manifest by murmur, cardio- 
megaly, elevation of echocardiographic left atrial to aortic 
ratio, and need for increased respiratory support. In 9 of 11, 
there was unusual difficulty in weaning from respiratory support, 
and 2 required PDA ligation. 10 of the 21 infants with IRDS did 
not develop PDA and served as controls. There was no significant 
difference between groups in terms of weight(l.5Kg), gestational 
age (33wk), postnatal age at time of PDA(Sdays), Hematocrit 
(42.6), use of radiant warmers, phototherapy or antibiotics. 
There was a significant difference in mean daily fluid volumes 
administered, the PDA group receiving 222k33.2 cc/Kg/day, and 
the control group, 147+26.lcc/Kg/day; +< .001. The timing of 
increase in fluid administration was closely related to appear- 
ance of PDA, and diuresis was associated with improvement in, 
or resolution of, signs of PDA. In 4, later fluid excesses led 
to return of PDA. While the association of PDA/IRDS must have 
several contributing factors, these results suggest that ex- 
cessive fluid administration to premature infants with IRDS may 
be casually associated with PDA complicating IRDS. 

CARDIAC INVOLVEMENT I N  JUVENILE RHEUMATOID ARTHRITIS 101 (JRA) 
~ l u i z i o  Stopa, R ichard  A. Meyer, Joseph Levinson, 

Joan Korfhagen and Samuel Kaplan, U n i v e r s i t y  o f  C i n c i n n a t i ,  
C h i l d r e n ' s  Hosp i t a l ,  Dept. o f  Ped ia t r i c s ,  C i n c i n n a t i ,  Ohio 

Th i s  s tudy  was undertaken t o  d e f i n e  t he  e x t e n t  o f  ca rd i ac  
involvement i n  JRA and t o  demonstrate t he  i nc i dence  o f  p e r i c a r -  
d i a l  e f f u s i o n .  We performed 74 echocardiograms i n  67 p a t i e n t s  
(ages 2-22 yea rs )  w i t h  JRA diagnosed by c l i n i c a l  and l a b o r a t o r y  
f i n d i n g s .  P a t i e n t s  w i t h  o the r  Co l lagen d i so rde rs  and d o u b t f u l  
diagnoses were excluded. Most were examined as o u t p a t i e n t s  and 
were grouped a t  t he  t ime o f  t he  examinat ion as Act ive-43 
(Systemic-3, Po l ya r t i cu l a r -20 ,  Pauc ia r t i cu l a r -13 ,  Monoa r t i cu l a r -7 )  
Remission-22 and Undecided-2. P e r i c a r d i a l  f l u i d  was de tec ted  i n  
o n l y  one p a t i e n t  who had systemic d isease and an acute  i l l n e s s .  
P e r i c a r d i a l  t h i c ken ing  was observed i n  one p a t i e n t  i n  remiss ion .  
L e f t  v e n t r i c u l a r  f u n c t i o n  assessed by measuring sho r t en ing  
f r a c t i o n  (SF) revea led t h a t  o n l y  3  o f  54 p a t i e n t s  had SF l e s s  
than 28% w h i l e  8 exceeded 40%, as compared t o  a  normal va l ue  o f  
35% (t5%). However, t he  r i g h t  v e n t r i c u l a r  dimension exceeded 
normai  values i n  30% o f  p a t i e n t s .  A l l  chest  rad iographs were 
normal.  The e lec t rocard iogram showed r i g h t  v e n t r i c u l a r  hyper- 
t r ophy  i n  3, f i r s t  degree hea r t  b lock  i n  3, and t h e  r e s t  were 
normal. We concluded t h a t  ( 1 )  r i g h t  v e n t r i c u l a r  enlargement o f  
unknown cause occur red i n  about 113 o f  pa t i en t s ,  ( 2 )  l e f t  v e n t r i -  
c u l a r  f u n c t i o n  i s  u s u a l l y  normal and ( 3 )  p e r i c a r d i a l  e f f u s i o n  
i s  r a r e .  

SYSTOLIC BLOOD PRESSURE IN BLACK CHILDREN: AT REST 
102 AND IN RESPONSE TO ISOMETRIC AND DYNAMIC EXERCISE: 

Michael R. S t r i p l i n ,  W i l l i a m  B. Stronq, Max D. M i l l e r ,  
Mansoor Salehbhai;  Medical  Co l lege o f  Georgia, Talmadge H o s p i t a l ,  
Department o f  P e d i a t r i c s ,  Augusta. 

One hundred and seventy normal b l ack  c h i l d r e n  were s t u d i e d  t o  
determine t h e i r  r e s t i n g  b lood pressure  (BPrest) and t h e i r  sys to-  
l i c  b l ood  pressure  response t o  i s o m e t r i c  exe rc i se  (Bp i so )  and dy- 
namic exerc ise  a t  a  h e a r t  r a t e .  o f  170 (BPl70) and maximum (BPmax). 
Rest ing  b l ood  pressure  increased w i t h  age and body su r f ace  area 
(BSA), no d i f f e rences  were no ted  between males and females a t  any 
age o r  BSA ( ~ ( 0 . 0 2 ) .  BP res  onse t o  i s o m e t r i c  exe rc i se  (BPiso) 
increased w i t h  age (rnales(MP r=.37, females( f )  r=.40) and BSA M, 
r=.42, F, r=.37 and no d i f f e r e n c e s  were noted a t  any BSA f o r  M o r  
F. BP response t o  dynamic exe rc i se  a t  a  h e a r t  r a t e  o f  170 and 
maximum c o r r e l a t e d  s i m i l a r  t o  t h e  i some t r i c  f o r  aoe and BSA w i t h  
no d i f f e r e n c e  between M and F. There was an i nve rse  r e l a t i o n  o f  
BPr, t and abso lu te  change i n  Bp iso  and BPI70 and BPmax ( i . e . ,  
t he  $ l ghe r  BPrest t he  sma l l e r  t he  abso lu te  change i n  response t o  
exe rc i se ) .  The peak values observed f o r  Bpiso, BPI70 and BPmax 
were 160, 180 and 200 respec t i ve l y .  BP i s  p r o p o r t i o n a l  t o  t he  
ca rd i ac  ou tpu t  (CO) t imes the  systemic vascu la r  r es i s t ance  (SVR) . 
The v a r i a b l e  o f  CO can be min imized by produc ing an e l eva ted  CO 
by exe rc i se  and thus  making SVR the  major  v a r i a b l e  o f  BP re -  
sponse t o  exerc ise .  It i s  concluded t h a t  b l ood  pressure  response 
t o  exe rc i se  exceeding 2SD above t he  mean i s  suggest ive  o f  
increased sys temic  vascu lar  r es i s t ance  and may be a  r i s k  f a c t o r  
f o r  t h e  development o f  hyper tens ion l a t e r  i n  l i f e .  



THE PHYSICAL WORK CAPACITY OF NORMAL BLACK CHILDREN: 103 W i l l i a m  B. Stronq, Dennis Spencer, Max D. M i l l e r ,  
Mansoor Salehbhai ; Medical Co l lege o f  Georgia, 

Talmadge Hosp i t a l ,  Department o f  P e d i a t r i c s ,  Augusta. 
The purpose o f  t h i s  s tudy was t o  design a  s tandard ized exer- 

c i s e  p ro toco l  and t o  eva lua te  t he  p ro toco l  by  determin ing t he  
phys ica l  work capac i t y  (PWC) o f  normal b lack  ch i l d ren .  A  cont inu-  
ous exerc ise  p ro toco l  us ing  a  mechanica l ly  braked b i c y c l e  ergo- 
meter was designed. Measurements i nc luded  ( 1 )  work performed ( i n  
KgM/min) as e i t h e r  a  submaximal (PWC a t  a  hea r t  r a t e  o f  170--PWC 
170) o r  maximal l oad  ( t o t a l  work load--TWL), ( 2 )  t he  response o f  
t he  e lec t rocard iogram t o  s t ress  ( J -po in t  d e v i a t i o n  and ST segment 
slope q u a n t i t a t i o n ) ,  (3) b lood pressure response t o  i some t r i c  
and dynamic exerc ise .  The p ro toco l  i s  s imple t o  per form i n  the 
hosp i t a l  o r  i n  the f i e l d  w i t h  normal c h i l d r e n  o r  c h i l d r e n  w i t h  
hea r t  o r  pulmonary disease. The i ns t rumen ta t i on  i s  reasonably i n -  
expensive r e q u i r i n g  minimal maintenance. The adopt ion o f  a  "s tan-  
dard" pro toco l  f o r  c h i l d r e n  would enable b e t t e r  comparison o f  i n -  
fo rmat ion from var ious centers. One hundred and seventy normal 
b lack  boys and g i r l s  seven t o  f ou r teen  years o f  age were evalu- 
a ted by means o f  t he  above p ro toco l .  Maximum hea r t  r a tes  achieved 
va r i ed  from 170 t o  210. Genera l ly ,  the  abso lu te  values (PWC170 
and TWL) were g rea te r  f o r  boys than f o r  g i r l s .  However, f o r  a  
g iven BSA, boys and g i r l s  l e s s  than t en  years o f  age had s i m i l a r  
PWC170. There was a  good c o r r e l a t i o n  between PWC170 and t o t a l  
work performed f o r  boys ( r=0.81)  and g i r l s  (r=0.69).  The r e s u l t s  
O f  t he  PWC170, a  submaximal workload, are  comparable t o  values 
p rev ious l y  obta ined from C a l i f o r n i a  ch i l d ren .  

ECHOCARDIOGRAPHIC ASSESSMENT OF CHILDREN WITH HOMOZY- 
0 4  GOUS SICKLE CELL DISEASE (SS): A l l a n  Rees, P r i s c i l l a  

Gilman, Judy Tiqby, J u d i t h  McFarlane, Max 0. M i l l e r ,  
W i l l i a m  B. Strong; Medica Col lege of Ga, Oept o f  Peds, Augusta. 

By means of t he  f o l l o w i n g  echocardiographic measurements: v e l -  
o c i t y  of c i r cumfe ren t i a l  f i b e r  shor ten ing (Vcf ) ,  e j e c t i o n  f r ac -  
t i o n  (EF), l e f t  v e n t r i c u l a r  p o s t e r i o r  w a l l  th ickness (LVPW) and 
l e f t  v e n t r i c u l a r  d i a s t o l i c  i n t e r n a l  dimension (LVIOd) , 44 SS pa- 
t i e n t s  ( p t s )  and 27 normal b l ack  c h i l d r e n  were evaluated. On the 
bas i s  o f  ca rd iovascu la r  examinat ion and x-ray f i nd ings ,  t he  p t s  
were c l a s s i f i e d  accord ing t o  disease s e v e r i t y :  m i l d  (Gp I ) ,  mod- 
e r a t e  (Gp I I ) ,  severe (Gp 111). 

n  Vc f EF Hgb % Fe ta l  
Normal 27 1.30 f .14 0.73 t .05 12 
To ta l  SS p t  44 1.15 .24 p<O.O1 0.68 * .og p<0.02 

GP I 9 1.20 f .09 0.73 t .04 8.2 10.2 
Gp I 1  32 1.16 + .26 0.68 f .09 7.9 6.6 
Gp I 1 1  3  0.93 -1. .21 0.62 f .06 7.2 3.9 
LVPW and L V I D ~  requ i red  eva lua t i on  on t he  bas is  of P t  we ight .  The 
m a n  LVPW of t he  t o t a l  SS p t s  group was g rea te r  than t he  mean 
LVPW o f  t he  normals. The mean value f o r  LVIDd f o r  t o t a l  SS p t s  
was a l s o  g rea te r  than t he  c o n t r o l  group LVIDd. Th is  study demon- 
s t r a t e s  t h a t  LV performance i s  impai red i n  c h i l d r e n  w i t h  SS 
anemia. The degree o f  impairment c o r r e l a t e s  w i t h  c l i n i c a l  sever- 
i t y  b u t  n o t  w i t h  % f e t a l  Hgb o r  Hgb l e v e l  between groups. Echo- 
card iograph ic  eva lua t i on  o f  LV performance prov ides an o b j e c t i v e  
measure by which c l i n i c a l  s e v e r i t y  and e f f e c t s  o f  therapeut ic  i n -  
t e r ven t i ons  can be assessed on these p t s .  

ACCELERATED OR DELAYED "FUNCTIONAL" CLOSURE OF DUCTUS 106 A R T E R I ~ ~ ~ ~  (OA)  AND LUNG MATURATION IN PRETERM INFANTS 
Donald W .  Thi beau l t ,  George C. Emmanouilides, Michael 

E. &, and Ralph Lachman, UCLA School o f  Medicine, Harbor - 
General Hosp i t a l ,  Department o f  Ped ia t r i c s ,  Torrance, C a l i f o r n i a .  

I t  i s  es tab l i shed  t h a t  acce lera ted a l v e o l a r  su r fac tan t  matu- 
r a t i o n  i n  t he  f e tus  can occur.  However, i t  i s  n o t  known i f  a  
concomitant duc ta l  matura t ion occurs. The c l i n i c a l  course o f  143 
pre term i n f a n t s  ( ~ 3 4  weeks ges ta t i on )  was analyzed f o r  t he  pre- 
sence o f  t he  r e s p i r a t o r y  d i s t r e s s  syndrome (RDS) and pa ten t  duc- 
t us  a r t e r i o s u s  (PDA). The patency o f  t he  DA was es tab l i shed  
c l i n i c a l l y  o r  by aortography, RDS by c l i n i c a l  c r i t e r i a  and a l -  
veo lar  su r fac tan t  matura t ion by t he  Foam S t a b i l i t y  Test (FST). 

I n f a n t s  w i t h  c losed d u c t i  had in termedia te  o r  p o s i t i v e  FST and 
d i d  n o t  have severe RDS. However, 50% o f  those i n f a n t s  w i t h  open 
d u c t i  had severe RDS and l a r g e  l e f t  t o  r i g h t  duc ta l  shunts a f t e r  
24 hours. No RDS occurred i n  i n f a n t s  born a f t e r  premature rup-  
t u r e  o f  membranes (PROM) > 48 hours. However, POA was present  i n  
50% o f  i n f a n t s  w i t h  PROM 48-72 hours, b u t  r a r e l y  a f t e r  72 hours. 

F i f t e e n  i n f a n t s  35-37 weeks ges ta t i on  w i t h  severe RDS were a lso  
s tud ied.  I n  5  o f  these, t he  FST was measured and i t  was nega t i ve .  
A l l  had a  PDA and the  aortograms ( i n  con t ras t  t o  t he  younger i n -  
f an t s  w i t h  RDS) i n  t he  m a j o r i t y  o f  them (10/15) suggested pe rs i s -  
tence o f  h i gh  pulmonary vascu lar  r es i s tance  f o r  several  days. 

These observat ions suggest t h a t  when the re  i s  acce lera ted a l -  
veo lar  s u r f a c t a n t  maturat ion, t he re  i s  acce lera ted duc ta l  matur- 
a t i o n  as we l l ;  and when a l v e o l a r  s u r f a c t a n t  matura t ion i s  delayed, 
duc t? l  matura t ion i s  a l s o  delayed. 

COARCTATION OF THE AORTA I N  RABBITS: A VECTORCARDIO- 107' G W I I I C  AND !ZORPBOICIC.IC STUDY. Jon B. Tinrlelstad and 
Jack L. fiaar.  (Soon. by H .  !I. !+surer) . Depts. of  

P e d i a t r i c s  and Anatomy, Yedical Collene of V i r q i n i a ,  Richmond. 
Coarc ta t ion  of  t he  abdominal a o r t a  was nroduced i n  8 young 

r a b b i t s  (594 - 824 gm) t o  determine t h e  e f f e c t  on t he  Frank vec- 
torcardioqram (VCG) and on t he  myocardium a s  demonstrated by 
l i g h t  and e l ec t ron  microscony (Group 1) .  Seven r a b b i t s  (368 - 
856 qm) served a s  c o n t r o l s  (Groun 2 ) .  VCG's were obta ined a t  t he  
beginning and end of s tudy pe r iods  ranging from 51 - 84 days. 
Five  i n  Grouo 2 showed t h e  expected i nc rea se  i n  l e f t  v e n t r i c u l a r  
oreponderance. Only 3 i n  Groun 1 demonstrated i nc rea s ing  l e f t  
v e n t r i c u l a r  vo l t aqe ,  whcreas 5 showed r i q h t  v e n t r i c u l a r  prepon- 
derance o r  hypertronhy althouqh t h e r e  was no demonstrable cause 
f o r  o r  q ros s  evidence of r i g h t  v e n t r i c u l a r  hynertronhy (WH).  
Yean p re s su re  d i f f e r ences  ac ros s  the  c o a r c t a t i o n s  i n  G r a b b i t s  
ranqed from 1 t o  31 mllq (mean 15 mmH?). At necropsy Group 1 
!learts were increased i n  s i z e ,  2.32 qm/Kq of  body weiqht,  com- 
Pared t o  1.9 qm/Kg f o r  Croup 2. Measurevents of v e n t r i c u l a r  wa l l  
th ickness  showed s i g n i f i c a n t  i nc rea se  i n  t h e  l e f t  v e n t r i c u l a r  
base  i n  Groun 1 specimens (p<0 .05 ) .  Liqht  and e l e c t r o n  micros- 
copy demonstrated chanues of  hynertrophy, namely, i nc rea se s  i n  
i n t e r c e l l u l a r  snace, connect ive  t i s s u e ,  numbers and diameter  of 
blood v e s s e l s ,  nunbcrs of  mitochondria wi th  mul t i - lobula ted  con- 
f i g u r a t i o n s ,  and sarcomere l eno th ,  l im i t ed  n r imar i l y  t o  t he  base  
of  t h e  l e f t  v e n t r i c l e  o r  i n t e r v e n t r i c u l a r  septun. These observa- 
t i o n s  suqqest  t h a t  hynertroahy of  t h e  base of  t h c  l e f t  v e n t r i c l e  
oroduces VCG changes which have o rev ious lv  been read a s  RVH. 

NON-INVASIVE DETECTION OF LEFT-TO-RIGHT SHUNTS BY I N -  HYPERLIPIDEMIA (HL) I N  CHILDRZN (Ch.) FROM HIGH RISK 105 HALATION OF ~ 1 5 0 2 .  Dolores M. Tamer, Dennis R. Watson, 108 FAMILIES. Chandra M .  Tiwary (Spon. by C. Ang1e)Dept. 
Warren R. Janowitz,  P e t e r  J. Kenny, A lbe r t  J. Gilson,  o f  Ped., Univ. of Nebr. Med. Cent. ,  Omaha, NE 

and Henry Gelband. Univ. of Miami, Dept. of Ped. and Nuc. Med., Hyperlipidemia i s  a major r i s k  f a c t o r  a s soc i a t ed  with t h e  
Dept. of Nuc. Med., M t .  S i n a i  Hosp., Miami Beach, Fla .  development of premature a t h e r o s c l e r o s i s ;  t h e r e f o r e ,  de t ec t i on  of 

Cardiac c a t h e t e r i z a t i o n  (CC), an invas ive  procedure i s  the  de- FIL i n  Ch. would be a major i n i t i a l  s t e p  i n  its con t ro l .  As mass 
f i n i t i v e  method employed t o  document the  presence and magnitude screening f o r  HL i s  too expensive, Ch. from 63 high r i s k  f ami l i e s  
of a l e f t  t o  r i g h t  (L+R) i n t r a c a r d i a c  shunt.  Oxygen 15 l abe l l ed  ( i n  which one o r  both pa ren t s  had c l i n i c a l  and ERG f e a t u r e s  of  
carbon dioxide  (c1502),  which has  a h a l f  l i f e  of 2 min., was used coronary h e a r t  d i s ea se  (CHD), o r  had a s t r o k e  o r  were known t o  
t o  develop a t o t a l l y  non-invasive method t o  d e t e c t  L-tR shunts.  have HL) were screened f o r  hypercholes terolemia  and hype r t r i g lyc -  
A bolus  of inhaled  ~ 1 5 0 2  i s  de l i ve red  t o  the  pulmonary venous er idemia  us ing age r e l a t e d  normal values  e s t a b l i s h e d  by Friedman 
blood v i a  the  lungs. Rad ioac t iv i t y  counted over  a pe r iphe ra l  and Goldberg and by Frederickson e t .  a l .  The Ch. were on a 
a r t e r y  i s  d isplayed a s  an  i n d i c a t o r - d i l u t i o n  curve and analyzed r egu la r  d i e t .  Venous blood was obta ined a f t e r  a 12-14 h r .  f a s t .  
s i m i l a r l y .  A prospect ive  s tudy was undertaken i n  39 p a t i e n t s  t o  I n  4 f ami l i e s  t h e r e  was a h i s t o r y  of s t r o k e ;  i n  5 1  f ami l i e s  a 
de f ine  the  value  of cI5o2 i n h a l a t i o n  i n  t he  de t ec t i on  and quant i -  h i s t o r y  of CHD; and i n  8 f ami l i e s ,  HL. The 63 f ami l i e s  had 205 
f i c a t i o n  of L-.R shunts  i n  ch i ld r en  age 2-16 yea r s  admitted f o r  Ch.; l i p i d  a n a l y s i s  was performed i n  162 Ch. The age range was 
e l e c t i v e  CC. 17 p a t i e n t s  had no evidence of a L+.R shunt  a t  the  1%-32 y r s . ;  314 of t he  o f f s p r i n g  were 21  yea r s  o ld  o r  l e s s .  Of 
time of CC by oximetry o r  angiography. None of these  p a t i e n t s  t he  162 o f f sp r ing ,  39 (24%) had HL (32 were type  I1 and 7 were 
had a p o s i t i v e  ~ 1 5 0 2  s tudy;  20 of 22 CC documented shunts  were type  IV). Of t he  120 o f f s p r i n g  of  5 1  f a m i l i e s  w i th  a pa ren t a l  
de t ec t ed  by the  ~ 1 5 0 ~  i n h a l a t i o n  method. Two f a l s e  nega t ive s  h i s t o r y  of CHD, 30 (25%) Ch. had HL. These 30 Ch. came from 19 
occurred i n  shun t s  o f <  23% of pulmonary blood flow. I n  20 ca se s  f a m i l i e s .  Of 8 f ami l i e s  screened because of p a r e n t a l  HL, 5 had 
where the  shunt  r a t i o  by oximetry was 2 1.311, t he re  was a good Ch. w i th  HL. I n  13 a d d i t i o n a l  f ami l i e s ,  a pa ren t  had HL and a l s o  
c o r r e l a t i o n  (r=.78) w i th  the  c1502 method. This technique is  CHD, 4 of these- f ami l i e s  had Ch. wi th  HL. None of t he  pa ren t s  
non-invasive, r epea t ab l e ,  s a f e ,  and c o r r e l a t e s  we l l  w i th  oximetry wi th  a h i s t o r y  of a s t r o k e  had Ch. w i th  HL. Since  24 (38.9%) 
va lues  obta ined a t  CC. Thus i t  i s  a valuable  new method f o r  t he  f a m i l i e s  o u t  of 63 had Ch. w i th  HL it is  recommended t h a t  serum 
de t ec t i on ,  conf i rmat ion and q u a n t i f i c a t i o n  of L-PR i n t r a c a r d i a c  c h o l e s t e r o l  and t r i g l y c e r i d e  be determined i n  o f f sp r ing  from 
shunts .  h igh r i s k  f ami l i e s .  It is  expected t h a t > l / 3  of such f ami l i e s  

would have o f f s p r i n g  w i th  HL. The s tudy  was supported by a grant  
f rm t h e  Nebraska &&nal Mediral b a g a m -  
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COMBINED HEMODYNAMIC EFFECTS OF PAIRED VENTRICULAR 109 PACING (PVP) AND ISOPROTERENOL ( I )  IN DOGS. Nestor J .  
Truccone and Ehud Kronqrad. College of Physicians & 

Surqeons, Columbia U .  Department of  P e d i a t r i c s ,  N . Y . C .  10032. 
Increased tachycardia  with I i n fus ion  may c o n s t i t u t e  a  con t r a -  

i nd i ca t i on  f o r  i t s  use i n  some p a t i e n t s  with low ca rd i ac  ou tpu t  
(LCO). The p re sen t  s tudy was undertaken in  o rde r  t o  eva lua t e  t h e  
hemodynamic e f f e c t s  of  simultaneous PVP and I  i n fus ion  and i t s  po- 
t e n t i a l  use f o r  t he  t rea tment  of  LCO. In each of  8  dogs, sirculta- 
neous E C G ,  c a rd i ac  index (CI ) ,  l e f t  v e n t r i c u l a r  (LV) s y s t o l i c  
(LVSP), end d i a s t o l i c  (LVEDP) and a o r t i c  (AoP) pressures  and LV 
dp/dt /p  were measureJ and LV s t r o k e  work index (LVSWI) ca l cu l a t ed  
in 4  s t a t e s :  . ) control  s t a t e  ( 2 )  PVP a t  150/min. ( 3 )  I i n fus ion  
(0.04,U/kg/min) ( 4 )  simultaneous PVP (1 50/min) and I  (0.04 /!/kg/ 
& 

HR CI LVSP LVEDP AoP L V  dp/dt/p LVSWI 

LI~IM'  mm ~ g .  mm ~ g .  mm ~ g .  sec-1 s / m / ~ ~  
1 )  166 2.98 150 7 .2  127 53.9 29.0 
2 ) 1 5 0  4.05 154 6 .8  125 75.2 41.9 
3 )  222 6.61 152 4.1 117 101.2 46.3 
4 )  150 6.53 148 5.6 112 104.9 61.9 
I  r e s u l t e d  i n  s i g n i f i c a n t  i nc rea se  i n  h e a r t  r a t e ,  CI and L V  
dp/dt/p when compared t o  control  s t a t e  and PVP. Simultaneous 
PVP a t  150/min with I  r e su l t ed  i n  s i m i l a r  i nc rea se  in ca rd i ac  
hemodynamics with marked inc rea se  i n  LVSWI. Our f i nd ings  suggest  
t h a t  simultaneous PVP and I  infus ion may be a  useful method f o r  
t he  t rea tment  of  p a t i e n t s  with LC0 with tachycardia .  

EFFECT OF PARTIAL GANGLIONIC BLOCKAGE UPON RENAL AND 110 CARDIOVASCULAR FUNCTION I N  BURNED DOGS. Richard 
Turner,  Hugo F. Carvaja l  and x l  L. Traber ,  Spon. 

by Luther B. T u ,  Univ. of Texas Med. Br. and Sh r ine r s  Burns 
I n s t . ,  Depts. of Anesth. and Ped., Galveston, Texas. 

Studies  t o  t e s t  t he  e f f e c t s  of p a r t i a l  gangl ionic  blockade on 
r e n a l  and cardiovascular  funct ion were ca r r i ed  out  i n  16 mongrel 
dogs which under ch lo ra lo se  anes thes i a  had been subjected  t o  f u l l  
t h i cknes s  flame burn t o  approximately 25% of t h e i r  body su r f ace .  
Al l  animals received in t ravenous  f l u i d  replacement according t o  
t h e  same r e s u s c i t a t i o n  program we use i n  burned ch i ld r en  (SBI). 
For ty  minutes a f t e r  t he  burn ha l f  of t he  animals received 0 .3  
mg/kg of chlorisondamine hydrochlor ide;  t h e  remaining 8 dogs re- 
ceived only  t he  veh i c l e .  Among the  v a r i a b l e s  monitored be fo re  
burning and before  and a f t e r  blockade were glomerular f i l t r a t i o n  
r a t e ,  r ena l  plasma flow, water and osmolar c l ea r ances ,  sodium and 
potassium exc re t i on ,  c a rd i ac  ou tpu t ,  mean a r t e r i a l ,  r i g h t  a t r i a l ,  
and l e f t  v e n t r i c u l a r  end d i a s t o l i c  p r e s su re s ,  pe r iphe ra l  r e s i s -  
t ance ,  peak dP/dt/P and Ph and blood gases .  Analysis of  t he  da t a  
has  revealed  t h a t  pharmacologic blockade of t he  sympathetic sys- 
tem dur ing t he  immediate post burn per iod r e s u l t s  i n  a  marked i m -  
provement i n  ca rd i ac  output  and moderate improvement i n  kidney 
func t ion .  The changes were so  dramatic t h a t  such therapy should 
be s e r i o u s l y  considered i n  severe  burn vic t ims.  

L I G A T I O N  OF PATENT DUCTUS A R T E R I O S U S  (PDA) I N  H Y A L I N E  112 MEMBRANE DISEASE (HMD): A CONTROLLED STUDY. D .  Vidya- 
s a q a r ,  T.N.K. Raju, E .  F i she r ,  A .  H a s t r e i t e r ,  S. Le- 

v i t s k y ,  E .  Bennett ,  Abraham Lincoln School of Medicine, U .  of Ill. 
Hosp., Depts. Ped i a t . ,  C . V .  Surg.,  Anesthesiology, Chicago, 1 1 .  

Various s tud i e s  suggest t h a t  l i g a t i o n  of PDA in i n f an t s  wi th  
H M D  increases  su rv iva l .  We repor t  the  r e s u l t s  o f  a  con t ro l l ed  
s tudy o f  i n f an t s  wi th  HMD and PDA requ i r i ng  a s s i s t e d  v e n t i l a t i o n  
(Asst.  Vent.) who were randomized f o r  l i g a t i o n  of PDA. Infants  

wi th  s i g n i f i c a n t  PDA (2 of the 4  s e t  c r i t e r i a .  ( I )  bounding 
pulses ( 2 )  hyperact ive  precardium (3) t h i r d  hea r t  sound (4) car-  
d i a c  murmur) were d i g i t a l i z e d .  If t he re  was no improvement a f t e r  
24 hrs  they were randomly assigned t o  1 .  Surgica l  o r  1 1 .  Medical 
t rea tment .  Group I i n f an t s  were t r e a t e d  with s u r g i c a l  l i g a t i o n  
( e a r l y  su rge ry ) .  Group I I  i n f a n t s  were continued on d i g i t a l i s  
u n t i l  recovery o r  10 days. If the  i n f an t  d id  not recover by 10 
days PDA was l i ga t ed  ( l a t e  su rge ry ) .  27 i n f an t s  entered t he  study. 
Overall  9/14 s u r g i c a l l y  t r e a t e d ,  9/13 medically t r e a t e d  i n f an t s  
survived.  Bir th  weight ,  ge s t a t i ona l  age ,  Apgar scores  and i n i t i a l  
a c id  base s t a t u s  between the two groups were not s i g n i f i c a n t l y  
d i f f e r e n t .  Survival of i n f an t s  with e a r l y  and l a t e  surgery  was 
not s i g n i f i c a n t l y  d i f f e r e n t  (3 /6 ,  6 / 8 ) .  The du ra t i on  o f  Ass t .  
Vent. was s h o r t e s t  f o r  medical group (9.5'1.8 days) and was not 
d i f f e r e n t  between e a r l y  and l a t e  su rg i ca l  groups (33.3355.7 and 
31.656.4 days ) .  Duration of Asst.  Vent. a f t e r  d i g i t a l i z a t i o n  in 
medical group was s i g n i f i c a n t l y  s h o r t e r  than a f t e r  PDA l i g a t i o n  
in e a r l y  surgery  group ( 5 . 0 ~ 1 . 6 6  and 26.656.06 days ,  p ~ 0 . 0 0 1 ) .  
The r e s u l t s  suggest  t ha t  l i g a t i o n  of PDA in H M D  d id  not a l t e r  the  
outcome o r  course of the d i s ea se .  

PUUIOIIARY VENOUS I.IEL)(;E PKESSUPE IPi PUL?IOIWI?Y AIlTBRY 113 IIYPEXTEHSION. J. Deane Waldman, Michael A. LaCorte, 
Macdonald Dick, Sarah A. .lohn, C. Grant LaFarge. 

(Sjmlr. hy Alexander S. IJadas). lIarvard l ledica l  School, Chilclrcn's 
I l o s l ~ i t a l  i ledlca l  Center ,  Department o f  Cardiology, Boston, 

Pulmonary venous wedge p re s su re  (PVbP)was comparcd t o  ~,ulmonary 
a r t e r y  pressure(PAP)in  p a t i c n t s  with s i g n i f i c a n t  pulmonary a r t e r y  
hyper tens ion (PAII) - s y s t o l i c  ( s y s t )  PAP 2 50 mmlIq. Forty-sevcn of 49 
pa t i en t s (96%)wi th  such PA11 had a  moan PV1.P 20 mmFlq. 

ToTAI, GROUP (n=49) 
PVIP* PAP* Cor re l a t i on  -- 

s v s t  17-61 50-110 liS 

whcn d i a s t o l i c  ( d i a s t )  and mean PVVP and PAP were comnared (Table) 
weak but  s i q n i f i c a n t ( p <  0 .05 )co r r e l a t i ons  were found. Comparison 
of  mean branch PAP and i p s i l a t e r a l ( I p s 1 ) m e a n  PVWP y ie lded  a  s t rong  
c o r r e l a t i o n :  r=0.71, with SE=B mllq. I t  is concluded t h a t  care-  
f u l l y  measured mean PVPP is  a  reasonably  r e l i a b l e  i n d i c a t o r  of  
mean branch PAP up t o  60 mmHq mean PAP, and nay be h e l p f u l  i n  
i d e n t i f v i n g  t hose  a t  high r i s k  f o r  nulmonary vascu l a r  d i s e a s e  
(whcn PAP cannot be obta ined d i r e c t l y ) .  

IPSL GROUP (n=20) 
=* Cor re l a t i on  
27-53 50-96 tiS 

d i a s  10-40 10-61 r=0.33,pc0.05 
ncan 17-44 30-77 r=0.34,!,~0.05 

*ranqe (nm1Iq) 

PATHOLOGICAL ANALYSIS OF THE MITRAL APPARATUS IN 0s -  ECHOCAiiDIOGRAPiiIC LEFT VENTRICULAR FUNCTIOW IW INFANTS 111 TIUM SECUNDUM ATRIAL SEPTAL DEFECT. L i l l i am Valdes- 1141 JITH GONGESPIVE FAILURE. Robert D. Wnite, Ddward B. 
Cruz, Jon P. Shematek, Glenn C. Rosenquist ,  Hugh A .  Clark, P. Jacob Vargnese, Daniel R. Pieroni ,  and Paul 
pp - 

McAll is ter .  The Johns Hopkins Hosp i t a l ,  Baltimore, Maryland, and S. Lietman. The Johns Hopkins Hospi ta l ,  Baltimore, Maryland. 
The Armed Forces I n s t i t u t e  of  Pathology, Washington, D.C. Congestive h e a r t  f a i l u r e  (CYF) i s  thougnt t o  r ep re sen t  impaired 

Recent awareness o f  c l i n i c a l l y  s i l e n t  m i t r a l  va lve  anomalies m o c a r d i a l  c o n t r a c t i l i t y ,  although t h i s  r e l a t i o n s h i p  i s  no t  c l e a r  
i n  i s o l a t e d  ostium secundum a t r i a l  septa1  de fec t  (OSD) prompted I n  i n f an t s .  L e f t  v e n t r i c u l a r  (LV) funct ion was evaluated  by echo- 
t h i s  s t udy  o f  35 specimens (16 i n f a n t s 4 1  y e a r ,  9  ch i ld r en ,  10 ad- cardiogran i n  33 i n f a n t s  under 6 
u l t s )  wi th  OSD (absent o r  f enes t r a t ed  va lve  of  fo s sa  o v a l i s ) .  Ra-  is, 5 LV obs t ruc t i ve  l e s ions ,  
t i o  o f  circumference of  t r i c u s p i d  and m i t r a l  va lve  annul i  (TVC: 25 l e f t  t o  r i g h t  shunts) .  Velo- 
MVC),  number and prominence o f  s c a l l o p s  ( s emic i r cu l a r  segments of c i t y  of  c i r cumfe ren t i a l  f i b e r  
p o s t e r i o r  l e a f l e t )  and abnormal i t ies  of  l e a f l e t s ,  p a p i l l a r y  mus- shor tening (Vcf) ,  e j e c t i o n  f r ac -  
c l e s  o r  chordae were compared t o  32 age-matched normal h e a r t s .  In  t i o n  (EF), and pe rcen t  change i n  2---------------- 
OSD t h e  average TVC:MVC = 1.43 (1.05-2.06), normal (N) TVC:MVC = LV diameter  witn s y s t o l e  ($AD) 
1.09 (.98-1.22). In h e a r t s  wi th  OSD 3 d i s t i n c t  s ca l l ops  were noted were ca l cu l a t ed .  
i n  62% o f  i n f a n t s  (N=64%), 77% of ch i ld r en  (N=74%) and 80% o f  ad- Resu l t s  (graph)  show t n a t  
u l t s  (N=100%); i l l - d e f i n e d  s ca l l ops  i n  38% o f  i n f a n t s  (N=27%), 11% i n f a n t s  with myocardi t i s  o r  OD- , , 
of  ch i ld r en  (N=21%) and 10% of a d u l t s  (N=O%); supernumerary seal- s t r u c t i v e  l e s i o n s  nad low Vcf, 
lops  i n  no i n f a n t s  (N=9%), 11% o f  ch i ld r en  (N=5%) and 10% of ad- wnile t he  Vcf i n  i n f a n t s  wi th  
u l t s  (N=O%). No m i t r a l  va lve  anomalies were noted i n  normal spe- shun t s  was normal o r  increased.  a *  
cimens. Abnormalities i n  OSD h e a r t s  inc luded prominent s ca l l ops  Graphs of EF and LAD were simi- 
(1  i n f a n t ,  2 ch i l d r en  and 2  a d u l t s ) ;  th ickened l e a f l e t s  (1  c h i l d ,  l a r .  I n f a n t s  wi th  shun t s  and ' hoca r -  ' Aor t i c  ' VSD ' 
4 a d u l t s ) ;  accessory  p a p i l l a r y  muscle suppor t ing a  r e s t r i c t e d  an- increased Vcf u sua l ly  responded d i t i s  !s'enoslG PDA 
t e r i o r  l e a f l e t  (1  adu l t )  ; forme f r u s t e  arcade o f  a n t e r i o r  l e a f -  poor ly  t o  an t i conges t i ve  therapy : %?f% f 
l e t  ( 1  c h i l d ) ;  and abnormal lengths  o f  chordae (4  ch i l d r en ,  2 and required  e a r l y  surgery. I 

a d u l t s ) .  I n  conclusion, with i nc rea s ing  age ,  a  s i g n i f i c a n t  per- These d a t a  suggest  t h a t  f a c t o r s  o t h e r  than impaired myocardial 
centage  of  h e a r t s  with OSD have mi t r a l  va lve  anomalies,  demon- c o n t r a c t i l i t y  a r e  responsible  f o r  t he  s i g n s  and symptoms of  CHF i n  
s t r a t i n g  t h e  need f o r  g r e a t e r  c l i n i c a l  a t t e n t i o n  t o  t h i s  combina- i n f a n t s  wi th  shunts ;  understanding of  t he se  f a c t o r s  may improve 
t i o n  o f  de fec t s .  t h e  success  of  medical management of  CHF i n  t h i s  group o f  i n f an t s .  

3 19 

10-40 12-45 r=0.75,p<0.001 
17-44 32-59 r=0.71,~40.001 



THE EFFECT OF CARDIAC GLYCOSIDES ON MECHANICAL 11.5 FUNCTION IN THE HYPOXIC MYOCARDILIM. Steven M. Yabek, 
Jay M. Jarmakani, Makoto Nakazawa, UCLA School of 

Medicine, Department of Pediatrics, Los Angeles. 
The inotropic effects of acetylstrophanthidin (ACS) on 

hypoxic myocardium were studied in 17 arterially perfused rabbit 
interventricular septa. The results were compared to a control 
group of 23 septa subjected to hypoxia alone. Hypoxia was in- 
troduced for 30 minutes by perfusate equilibrated with 95% N2 
and 5% C02 following one hour of perfusion with 95% 02 and 5% 
C02 to achieve a steady state. Muscles were stimulated at 60 
beats/min. and maintained at 26O C. Ten minutes of 1 x M 
ACS in 5 non-hypoxic muscles resulted in a positive inotropic 
effect with increases in maximum +dP/dt (12%) and maximum -dP/dt 
(7%). ACS administered during the initial 10 minutes of hypoxia 
was not associated with positive inotropism, but rather a sig- 
nificantly greater degeneration (p(0.05) in developed tension 
(DT) and +dP/dt compared to that produced by hypoxia alone. The 
-dP/dt, however, was reduced less than by hypoxia alone. The 
rise in resting tension produced by hypoxia was significantly 
increased (~(0.05) and the recovery of mechanical function 
following one hour of reoxygenation was significantly decreased 
(p(O.OO1) when ACS was given during the hypoxia. ACS given for 
10 minutes prior to hypoxia provided no protection against the 
hypoxia induced deterioration of mechanical function. These re- 
sults indicate that in rabbit myocardium, cardiac glycosides 
do not improve mechanical function during hypoxia but actually 
enhance the detremental effects of hypoxia on myocardial funct- 
ion. 

DEVELOPMENTAL BIOLOGY 
DEVELOPMENTAL CHANGES IN ERYTHROCYTE ENZYMES 116 OF LAMBS DURING THE FIRST EIGHT WEEKS OF 
LIFE. SuSan F. T r a v i s ,  U- 

abeth and M a  riel ~voria-P- 
. . , Univ. 

of Penna. and Thom. Jeff. Univ., Philadelphia, Pa. 
The present studies were designed to provide base 

line data in determining the postnatal aZe that red 
cell enzymes of newborn lambs reach normal adult lev- 
els. Sequential measurements of lactic dehydrogenase 
(LDH), glutathione reductase(GR), glucose-6-phosphate 
dehydrogenase(G-6-PD) and hexokinase(HK) were made in 
7 term lambs at birth and week17 thereafter. The mean 
value of LDH activity was 101.9-16.6 unitslgm Hb on 
day 1 and approached adult values(33.6units) by 38 
days (48.9f16.7 unitslgm Hb;p<0.005) while GR activity 
was similar to th t observed in adults. Mean G-6-PD 8 
activity was 4.39-1.24 unitslgm Hb on day 1 as com- 
pared to 0.76 units/gm Hb in the adult sheep, and de- 
clined progressively to 2.78k0.65 units by 38 days 
(P<O 002)and slowly thereafter. Mean HK activity was 
1.19t0.33 u n i t ~ / ~ m  H b  on day 1 as compared to adults 
(0.58units)and progressively declined during the first 
6 0  days of life. The reticulocyte count was elevated 
at birth and was zero at 38 days in lambs and in adult 
sheep. It appears from these studies that HK, LDH and 
G-6-PD are age dependent enzymes in lambs and that 
maturity is approached at approximately 38 days, al- 
though enzyme levels remain slightly elevated until 60 
days of life. 

-a, - EVIDENCE FOR IMMATURITY OF THE HYPOTHALAMIC-PITUITARY 
1 '  AXIS (HPA) IN  McCUNE-ALBRIGHT SYNDROME (IIAS). 

K. Arulanantham, and L. E. Sey ler ,  J r . ,  Newington 
Chi ld .  HOSD.. and Deots. o f  Ped. and Med., Univ. o f  CT School o f  
Med., ~ a r 2 n g t o n .  ( ipon.  by Martha L. Lepow) 

To determine i f  the  sexual p r e c o c i t y  (SP) o f  MAS i s  due t o  prey  
mature HPA a c t i v a t i o n  o r  t o  pe r i phe ra l  gland hype rac t i v i t y ,  t he  
m a t u r i t y  o f  t he  HPA was eva luated i n  an 11 .O-yr.-old g i r l  w i t h  
f i b r o u s  dysp las ia ,  c a f e - a u - l a i t  pigmentat ion, SP o f  9  y r s .  dura- 
t i o n ,  thyromegaly, and hyper thyro id ism o f  6  y r s .  du ra t i on .  As i s  
o f t e n  seen i n  MAS, t he  sequence o f  sexual development was a t y p i ?  
c a l  , the  f i r s t  man i f es ta t i on  be ing  i r r e g u l a r  vag ina l  b leed ing a t  
age 2, f o l l owed  by t he la r che  a t  age 4. Plasma and u r i n a r y  e s t r o -  
gens were i n  t he  puber ta l  range (plasma E2 220 pg./ml., 24-hr. 
u r i n a r y  estrogen 38 mcg.) b u t  hLH by RIA was undetectable i n  i C  
plasma samples drawn between 9:30-11 A.M. Sleep-induced augmen- 
t a t i o n  o f  hLH sec re t i on  was absent i n  10 samples drawn d u n n g  
s leep between 3-4:30 A.M. hLH response t o  I .V. i n j e c t i o n  o f  
100 p g .  LRH (Aye rs t  Labs) revea led a prepuber ta l  p a t t e r n  (base- 
l i n e  undetectable, maximal hLH response 60 ng. LER 907/ml.). 
Th r o i d  f u n c t i o n  t e s t s  revea led h igh  normal T4,T3U and e levated 
1131 uptake. TSH and LATS were undetectable. Tc 99m pertechne- 
t a t e  scan showed en larqed t h y r o i d  w i t h  nonhomoseno~~s d i s t r i b u t i o n  
o f  a c t i v i t y .  

These data a re  i n d i c a t i v e  o f  a  prepuber ta l  HPA. Per iphera l  
organ hype r func t i on  i n  t he  absence o f  HPA matura t ion o r  hyperfunc- 
t i o n  bes t  exp la ins  t he  f i nd ings  i n  t h i s  c h i l d .  Th is  may repre-  
sent an unusual s e n s i t i v i t y  t o  low l e v e l s  o f  t r o p h i c  hormones o r  
be a  man i f es ta t i on  o f  ~ e r i o h ~ r a l  a land autonony. 

THE ADAPTIVE REGULATION OF RED CELL OXYGEN (P50) IN 
118 UTERO : THE LIMITATION OF 2,3 DIPHOSPHOGLYCERATE LE- 

VELS (DPG). H. Bard, A. Cornet, J.-C. Fouron, J- 
Robillard. Centre de Recherche Pgdiatrique, Universit6 de Mon- 
trgal, Montrgal, Canada. 

The higher P50 of fetal blood encourages placental 02 trans- 
fer. Large decreases in red blood cell P50 in utero could 
jeopardize the fetal supply of 02. In order to evaluate the phy- 
siological modulation of fetal P50, a study was carried out 
using 16 different fetal sheep whose gestational age (GA) varied 
from 70-148 days. Catheters were inserted into the fetal carotid 
artery when GA was > 110 days and exteriorized on the pregnant 
ewe. For fetal blood samples at < days, a hysterotomy was per- 
formed. The following analyses were done and correlated with 
GA ; the % of adult hemoglobin (Hb) by column chromatography, 
DPG levels by method of Kiett and P50 by gas mixing tonometry. 
P50 remained constant from 70 to 120 days of GA (mean + SD = 14.1 
? 0.1 mmHg ; n = 6), before any adult (Hb) was detected. Once 
adult Hb appeared near 120 days of GA, there was a decrease in 
P50 which correlated with the increase in adult Hb (r ; 0.70, 
P < 0.025, n = 10). P50 decreased in relation to GA only after 
120 days of gestation ; P50 rose from 14 to 18.5 mmHg (r = 0.62, 
P < 0.025, n : 11). The level of DPG remained constant through- 
out gestation (mean i SD = 3.5 f 1.5 umoles/gHb). When sheep 
erythropoietin (200 units) or hydrocortisone (180 mg) were 
injected into the fetus it resulted in a reticulocyte response 
without any effect on DPG levels or P50. The high P50 of fetal 
red cell may be controlled by an unknown regulatory mechanism 
which limits the level of DPG in utero. 

GLUCONEOGENESIS IN T H E  SUCKLING RAT: 
Marc-A. Beaudry,, H. Exton , J .  Chiasson,  dep ts  

Physlol .&Med . ,Vanderbllt U . ,Nashville Tn .(span. by.Ian Burr)  
Gluconeogenesis f r o m [ ~ - ' ~ ~ ] ~ a c t a t e  w a s  studied in perfused 

l i v e r s  and isolated l iver  c e l l s  f r o m  10- to 21 -day old suckling 
r a t s .  In perfused l i v e r s  of fed sucklings ,gluconeogenesis f rom 
saturat ing lactate accounted for  50% of total glucose production 
compared with 28%in fed adult r a t s .  Gluconeogenic r a t e s  w e r e  
1 2 5 ~ 7 ,  106% ,73*9 umol/100 g B.W./hr  in 10-,I 5-and 21 day 
old r a t s  v s .  4gf-2 for  adult r a t s . F a s t i n g  did not increase  gluco- 
neogenesis in sucklings,but caused a two-fold increase  in adults .  
Isolated l iver  c e l l s  f rom fed s u c k l ~ n g s  showed a 2-fold increase  
of gluconeogenic r a t e  compared with adult l iver  ce l l s .The  con- 
centrat ion of lactate f o r  half-maximum gluconeogenesis w a s  
s i m i l a r  f o r  scrckling and adult l iver  c e l l s .  Gluconeogenesis in 
c e l l s  f r o m  suckling r a t s  w a s  stimulated by glucagon concentra- 
tions a s  low a s  5x1 0-' M. However , the maximum lncrease  with 
glucagon in c e l l s  f rom sucklings was  only 23% compared with 
about 200% in c e l l s  f rom a d d i t s .  P e r i p h e r a l  venous glucaqon 
leve ls  were  markedly elevated in sucklings: 322+-29,366+39, 
1 17*7 pg/ml in fed 12-day ,23-day and adult r a t s  , respectively.  
It i s  suggested that the high gluconeogenic act ivi ty of l i v e r s  of 

suckling r a t s  i s  due in p a r t  to hyperglucagonemia. 
Supported by NIH gran ts  AM0 7462 and AM 1 7026. 

CORD SERUM THYROXINE, THYROID BINDING GLOBULIN, 120 WEIGHT AND PONDEROSITY OF HEALTHY NEWBORN INFANTS. 
B e t t y  Bernard, Omar A. Ghazzawi, Thomas H. Oddie and 

De lbe r t  A. Fisher,  LAC-USC Med. Ctr. ,  Los Angeles and UCLA-Harbor 
General Hosp i t a l ,  Torrance, C a l i f . ,  Depts. o f  Ped ia t r i c s .  

The weight  (W), ponderos i ty  (P) and cord  serum thy rox ine  (T4) 
concent ra t ions were determined f o r  1992 hea l thy  newborn i n f a n t s a t  
30-46 weeks o f  ges ta t i ona l  age (GA) born a t  t he  LAC-USC Medical 
Center. The group inc luded 78.3% L a t i n  American (LA), 14.2% Cau- 
casian (C),  6.7% Black (B) and 0.8% Or ien ta l  i n f a n t s .  The mean 
value o f  each T4 radioimmunoassay (RIA) r u n  was normal ized t o  t he  
mean o f  t he  f i r s t  20 runs t o  c o r r e c t  f o r  between-assay var iance. 
Ana lys is  showed t h a t  cord  T4 concent ra t ions were s t a t i s t i c a l l y  i n -  
dependent o f  sex and race, b u t  rose s i g n i f i c a n t l y  w i t h  GA (p  <.001) 
f ro l r  a  mean value o f  9.3 pg/d l  a t  30 weeks t o  11.3 ug/d l  a t  45 
weeks. Serum T4 b ind ing  g l o b u l i n  (TBG) concent ra t ions determined 
by s p e c i f i c  RIA i n  a  random sample o f  200 newborns a l s o  showed 
s i g n i f i c a n t  c o r r e l a t i o n s  w i t h  GA. Weight ana l ys i s  showed t h a t  
males were 4% heav ier  than females, t h a t  t he re  was no s t a t i s t i c a l  
d i f f e r e n c e  between C and LA i n f a n t s ,  and t h a t  C and LA babieswere 
1.043 t imes t he  weight o f  B babies. Poo l ing our  data  and t h o s e o f  
Lubchenco w i t h  c o r r e c t i o n  f o r  t he  g rea te r  average weight  o f  
C a l i f o r n i a n  babies, regress ion equat ions were de r i ved  f o r  t he  
v a r i a t i o n s  o f  T4, W, and P each w i t h  GA. There was a  s i g n i f i c a n t  
c o r r e l a t i o n  o f  each w i t h  GA. The c o r r e l a t i o n  o f  T4 w i t h  Pcou ld  
be accounted f o r  on the bas i s  o f  GA. The r e s u l t s  i n d i c a t e  s i g n i -  
f i c a n t  v a r i a t i o n  i n  T4 and TBG w i t h  GA, and e s t a b l i s h  normal 
values i n  t he  hea l t hy  newborn popu la t ion.  These standards w i l l  
be useful  i n  assessment o f  t h y r o i d  f unc t i on .  
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HIBERNATING GROUND SQUIRRELS: A MODEL FOR THE RECAPIT- 
ULATION OF FETAL LUNG DEVELOPMENT. Will R. Blackburn 
Jan Delli-Bovi, Phylis A. Logsdon and John Alexander. 

of South Alabama College of Medicine, Mobile. 
Certain biochemical events during lung development are unique 

and do not recur after birth (Glycogen synthesis-utilization; 
Surfactant synthesis surge-steady state synthesis). These events 
appear to be hormonally controlled and initiated by the fetal hypo- 
thalamus. Hibernation in ground squirrels is regulated by the 
hypothalamus. secondary hormones and cyclic AMP. Such animals 
accumulate large quantities of lipid prior to hibernation and 
then, during hibernation, undergo extreme physiological changes: 
hypothermia (2-7OG), bradycardia (2-3/min), bradypnea (0.5-llmin) , 
and acidosis (pH 6.01-6.23). We have studied the biochemical and 
structural aspects of GS-lung during "activity" and hibernation, 
noting changes which resemble those of fetal lung development in 
non-hibernating rodents. The following values = mgflung: 

Period DNA/lung Total Lipid P-lipid Lecithin Glycogen 
Activity 17.44 43.90 19.75 6.91 0.52 
Hibernation 18.08 48.87 17.46 3.93 1.32 
t -Tes t P10.2 P>O. 2 Pr0.2 Pe.01 P <. 01 
These observations suggest that during hibernation the lung 

reverts to a condition resembling that of the fetus. Once the 
"wake up" phase is initiated, the lung rapidly synthesizes surfact- 
ant, glycogen disappears, respirations resume at a rapid rate, 
and acidosis disappears. Hibernating animals may therefore pro- 
vide a powerful model for the study of factors controlling certain 
unique biochemical events normally occurring only during the intra- 
uterine period in human fetuses. Support: USPHS NIH HL-17328-03 

WATER DISTRIBUTION IN INTRAUTERINE GROWTH RETARDED 122 NEWBORN RATS. Y. Brans and P. Ortega. Univ. Chicago, 
Dept. Pediatrics, Chicago. 

Laparotomy and ligation of one uterine artery was performed 
on 13 17 day-pregnant Sprague-Dawley rats, followed by Caesarean 
section on the 20th day. Intact horns produced a total of 54 
live normally-grown (NG) fetuses with mean birthweight (5 SD) 
3.5 + 1.00 g while ligated horns produced 29 live intrauterine 
growth retarded (IGR) fetuses with mean birthweight 2.5 + 1.01 g 
(p < 0.001). Contents in total body water (TBW) were estimated 
by desiccation, in extracellular water (ECW) as the corrected 
chloride space and in intracellular water (ICW) as the differ- 
ence between the former. Results were expressed in ml per 100 g 
of tissue. 

No significant differences were evident between IGR and NG 
fetuses in mean TBW (89.4 + 1.47 vs. 89.7 + 1.91%), mean ECW 
41.3 2 7.32 vs. 40.6 + 7.30%), mean IGW (48.2 + 8.23 vs. 49.0 + 
8.18%) or mean ICW/TBW ratios (0.54 + 0.086 vs. 0.55 + 0.084). 

These trends are markedly different from those found in human 
IGR neonates within the first four hours of life and suggest 
that events leading to fetal growth retardation in rats have 
different metabolic repercussions than those leading to a sim- 
ilar condition in humans. 

123 WATER CONTENTS IN INTRAUTERINE GROWTH RETARDED 
NEWBORN RATS. Y. Brans and P. Ortega. Univ. 
Chicago, Dept. Pediatrics, Chicago. 

Previously published data suggest that intrauterine growth 
retarded (IGR) newborn rats have slightly higher total body 
water contents than normally-grown (NG) peers, but that the ex- 
cess might be confined to the gastrointestinal tract. Laparotomy 
and ligation of one uterine artery was performed on 13 17 day 
pregnant Sprague-Dawley rats, followed by Caesarean section on 
the 20th day. Intact horns produced a total of 54 live NG fe- 
tuses with mean birthweight (+ SD) 3.5 + 100 g while ligated 
horns produced 29 live IGR fetuses with mean birthweight 2.5 + 
1.01 g ( p  < 0.001). Half the fetuses from each group were ana- 
lyzed whole, half were separated into abdominal contents and 
carcasses before analysis. Total water contents (ml per 100 g 
tissue) were determined by desiccation. 

No significant difference between IGR and NG fetuses was evi- 
dent in terms of total water contents of the whole body (89.4 + 
1.47 vs. 89.7 + 1.91%). carcass (89.5 + 1.26 vs. 90.0 + 1.60%) 
or abdominal contents (86.3 + 2.40 vs. 86.4 + 1.89%). 

These results do not support our hypothesis. They also sug- 
gest that intrauterine growth retardation may affect differently 
the body composition of rat and human neonates, possibly due to 
differences in fat contents at birth. 

WATER CONTENTS AND DISTRIBUTION IN HUMAN MUSCLES IN 

124 RELATION TO FETAL GROWTH. Y. Brans, P. Ortega, & 
P. Bailey. Univ. of Chicago, Dept. Pediatrics, 

Chicago. 
Triceps or quadriceps samples were collected at autopsies of 

21 normally-grown (NG) and 15 intrauterine growth retarded (IGR) 
neonates. Birthweights ranged from 425 to 3750 g, gestational 
ages ranged from 21 to 44 weeks and postnatal ages at death rang- 
ed from 0 to 29 days. Half the neonates in each group died with- 
in 24 hours of birth. Contents in total water (TW) were estima- 
ted by desiccation, in extracellular water (ECW) as the corrected 
chloride space and in intracellular water (ICW) as the differ- 
ence between the former- Results were expressed in ml per 100 g 
of tissue. 

Although muscle samples from IGR and NG neonates had similar 
TW (mean + S.D.: 86.5 + 3.71 vs. 85.8 + 2.52%), the former con- 
tained smaller proportions of EGW (20.2 + 6.36 vs. 30.3 5 7.37%, 
p < 0.001) and larger proportions of ICW (66.3 + 9.31 vs. 55.6 + 
8.73%, p < 0.005). A considerably larger proportion of TW was in- 
side the muscle cells of IGR neonates (ICWITW: 0.76 + 0.078 vs. 
0.65 + 0.094, p < 0.001). Birthweight, gestational age, postnatal 
age at death and duration of the period between death and autop- 
sy did not affect these trends. 

These data suggest that intrauterine growth retardation may 
significantly and durably affect intracellular water balance of 
muscle cells. They also support the assertion that the higher 
total body water contents of IGR neonates are unevenly distri- 
buted throughout body tissues. 

125 
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PAH TRANSPORT AND ACETATE METABOLISM BY MATURE AND 
DEVELOPING RABBIT KIDNEYS. J. Trevor Brocklebank, 
Barbara R. Cole, Linda Peterson and Alan M. Robson. 

.. Sch. of Med. Dept. of Ped. St. Louis, Mo. 
This study investigated the mechanisms responsible for the 

well-described reduction in organic acid transport by the proxi- 
mal tubules of developing rabbit kidneys. Mean para-amino-hippuric 
acid (PAH) slice to medium ratios (S/M) for renal cortical slices 
from mature and fetal rabbits, incubated one hour in an acetate- 
free medium were, respectively, 8.1 and 3.7. The addition of 10 or 
30 mM acetate, known to stimulate PAH uptake in mature kidney 
slices, resulted in an S/M ratio of 16.3 in adult tissue. However, 
it rose only to 5.6 in fetal tissue. To investigate the cause for 
this difference, both the rates of 14c-acetate entry into cells 
of kidney cortical slices and its metabolic rate were measured. 
Acetate uptake and final tissue levels after 1 hour of incubation 
were similar in slices from fetal and adult animals. In contrast, 
C02 production from 1-14c-acetate in fetal tissue was only 60.7% 
of the adult rate and that from 2-14c-acetate was only 68.2%. 

Thus, the inability of acetate to stimulate S/M PAH signifi- 
cantly in the renal cortex of developing animals was not due to 
the failure of acetate to enter the cells but was associated with 
reduced metabolic rate of acetate. Thus, the studies suggest there 
may be an additional mechanism by which acetate augments PAH 
transport other than that proposed by Schachter &. (AJP 182, 
537, 1955). In addition, the findings are consistent with the the- 
sis that fewer available transport sites for PAH contribute to 
the decreased organic acid uptake by immature renal cortex. 

126 THE EFFECT OF WEANING AND DIET ON PAH TRANSPORT BY 
THE KIDNEYS OF DEVELOPING ANIMALS. J.Trevor Brockle- 
bank, Brenda Murra , and Alan M. Robson. Wash. Univ. 

Sch. of ~ e d . T t .  of Ped. St.YLouis, Mo. 
This study investigated the effect of weaning on the maturation 

of organic acid transport by kidneys of developing rabbits. Slice 
to medium ratios (S/M) of para-amino-hinpuric acid (PAH) in renal 
cortical slices from fetal animals incubated for 1 hour averaged 
5.0. In animals reared by their mothers the equivalent S/M ratios 
for slices obtained from 2 and 4 wk. old animals increased signi- 
ficantly to 9.7 and 14.0 (p<.001), the latter value being similar 
to that of adult kidney slices. As the increasing ability to con- 
centrate PAH occurs during weaning when the animal's diet is chan- 
ging markedly, the effect of diet on the maturation of organic 
acid transport was studied. Two wk. old animals were removed from 
their mothers and fed either a low protein diet (4.58% protein) or 
a high protein diet similar to that recommended for weaning (22.51: 
% protein). Diets were otherwise identical and were isocaloric. At 
age 4 wks S/M PAH for the animals fed a low  rotei in diet was 9.9, 
a value similar to that seen in normal 2 wk. old animals. In con- 
trast, litter-mates given a high protein intake showed the normal 
ability to concentrate PAH at age 4 wk. (S/M ratio 15.0). The dif- 
ference between the two groups was highly significant (~<.001). 
There were no differences in other cell functions studied - cell 
size, water content or acetate metabolism. These studies demon- 
strate that a low protein diet can arrest the development of or- 
ganic acid transport by the kidneys of immature animals and sug- 
gest that the well-described pattern of maturation in PAH trans- 
port is dependent upon an adequate dietary protein intake. 
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CARNITINE PALMITOYL TRANSFERASE ACTIVITY 127 IN NORMAL AND P R E M A T U R E  N E w R o R N s  AND 
ADULTS.  M a r i a  Buch,  P a u l  B. W i e s e r ,  Mi l an  Novak. Depa r t -  
m e n t  of P e d i a t r i c s ,  U n i v e r s i t y  of M i a m i  School  of Med ic ine ,  
Miami ,  F l o r i d a .  

Pa lmi ty l -CoA:Carn i t i ne  P a l m i t o y l  T r a n s f e r a s e  ( C P T )  act iv i ty  
i n  subcu taneous  a d i p o s e  t i s s u e  w a s  m e a s u r e d  in  t h r e e  g r o u p s  of 
individuals :  In fan t s  l e s s  t han  12  h old ,  infants  g r e a t e r  t han  1 2  h 
o l d  and adu l t s .  T w o  m e t h o d s  f o r  t h e  a s s a y  of C P T  w e r e  used.  
Method A m e a s u r e d  s p e c t r o p h o t o m e t r i c a l l y  t h e  r e l e a s e  of CoASH 
f r o m  palmityl -CoA by complex ing  wi th  D T N B  and me thod  B 
m e a s u r e d  c o n v e r s i o n  of 1 4 c  l abe l ed  c a r n i t i n e  t o  pa lmi ty l ca rn i -  
t i ne .  T h e r e  w a s  n o  s ign i f i can t  d i f f e rence  i n  t h e  r e s u l t s  be tween  
m e t h o d s  A and  B. N o r m a l  i n fan t s  u n d e r  1 2  h had  C P T  ac t iv i ty  
of 8 .  2 ~ 1 . 4  n m o l e s l m g  p r o t e i n l m i n .  In fan t s  o v e r  12  h 5 8 . 3 ~ 7 .  5 
n m o l e s / m g / m i n .  Adu l t s  10 .0c3 .6  n m o l e s / m g l m i n .  P f o r  in- 
f a n t s  < 1 2  h w a s  < 0 .001 .  P < 0 .025  f o r  infants  )12 h old  a s  
c o m p a r e d  t o  adu l t s .  C P T  ac t iv i ty  w a s  a l s o  m e a s u r e d  i n  p r e m a -  
t u r e  infants  of 32-36 weeks  ges t a t iona l  age .  T h e s e  w e r e  c o m -  
p a r e d  t o  infants  i n  t h e  s a m e  a g e  g r o u p  (16 to  76 h pos tpa r tum) .  
C P T  ac t iv i ty  w a s  26. 2 t 8 .  5 n m o l e s / m g / m i n  in  t he  n o r m a l  g r o u p  
and  9. 2L3.O n m o l e s / m > / m i n  in  t h e  p r e m a t u r e  g r o u p  P < 0 . 0 5 .  
T h e  d a t a  s u g g e s t  t h a t  i n  v e r y  young and e spec ia l ly  i n  p r e m a t u r e  
infants  t ha t  t h e r e  is a d e c r e a s e d  capac i ty  t o  ut i l ize  f r e e  fa t ty  
ac ids .  - -Suppor t ed  by NIH g r a n t  HD 04946. 

THYMIDYLATE SYNTHETASE ACTIVITY DURING CEREBELLAR 128 DEVELOPMENT: EFFECT O F  THYROXINE. Brian R. Clark and 
Morton E .  Weichsel, J r . ,  UCLA Sch. of Med., Harbor 

Gen. Hosp., Depts. of Psychia t ry  axd Ped ia t r i c s ,  Torrance, Ca l i f .  
Thymidylate synthetase  (TS), an enzyme of t h e  pathway t h a t  

conver ts  u r idy la t e  (an RNA precursor)  t o  thymidylate ( a  DNA pre- 
cu r so r ) ,  and thymidine kinase (TK), a pyrimidine salvage enzyme, 
a r e  e levated in  c e l l s  undergoing r e p l i c a t i v e  DNA syn thes i s .  In 
r a t  cerebellum, postnata l  r e p l i c a t i v e  DNA synthesis  and t h e  as-  
soc i a t ed  r i s e  i n  TK a c t i v i t y  have been shown previously t o  be ac- 
ce l e ra t ed  by d a i l y  subcutaneous in j ec t ions  of thyroxine (T4). 

We measured TS a c t i v i t y ,  not  previously inves t iga t ed  in devel- 
oping cerebellum, a s  well a s  DNA content  and TK a c t i v i t y  i n  cere-  
be l l a  of normal and Tq-t reated neonatal r a t s .  Daily T4 in j ec t ions  
s i g n i f i c a n t l y  increased ce rebe l l a r  TS and TK a c t i v i t i e s  over con- 
t r o l  values on days 2-7 and 2-6, r e spec t ive ly ,  and s i g n i f i c a n t l y  
decreased both a c t i v i t i e s  below control  values  on days 9-15. 
Whereas TS a c t i v i t y  was maximal on day 6 in  t r ea t ed  r a t s  and day 
7 i n  con t ro l s ,  TK a c t i v i t y  was maximal between days 5 and 6 f o r  
both groups. T4 in j ec t ions  increased the  r a t e  of c e r e b e l l a r  DNA 
accumulation (der ived by d i f f e r e n t i a t i o n  of an equation obtained 
by using t h e  method of l e a s t  squares t o  f i t  a sigmoid curve t o  
t h e  va r i a t ion  of c e r e b e l l a r  DNA content  with time) over control  
values on days 1-5  and decreased t h e  r a t e  below control  values on 
days 7-12; maximal r a t e  occurred on day 6 in  t r ea t ed  r a t s  and day 
7 i n  con t ro l s .  Thus, T4 acce l e ra t ed  r e p l i c a t i v e  DNA syn thes i s  
and t h e  associa ted r i s e s  i n  TS and TK a c t i v i t i e s .  Thymidylate 
formation appears t o  be a c r i t i c a l  f a c t o r  in t h e  control  of c e l l  
r e p l i c a t i o n  r a t e  i n  developing r a t  cerebellum. 

DETECTION OF INTRAUTERINE GROWTH RETARDATION WITH 
ULTRASOUND. L:'RRY COOK, JOHN T. QUEENAN, SANDRA 
KUBmCH, BILLY k. ANDREWS. Univ?rsity 0, L o u ~ s v i l ~ e  

School of Medicine A f f i l i a t e d  Hospi ta ls ,  3epts .  o f  Fed.. OF/c.\':J, 
Lou i sv i l l e .  

The increased p e r i n a t a l  morbidity and mor t a l i t y  o f  i n t r a -  
u t e r ine  growth r e t a rda t ion  is  we l l  documented. S e r i a l  b i p a r i e t a l  
diameter determinations(BPD) were explored a s  a non-invasive 
means of de t ec t ing  re tarded f e t a l  growth. 

800 f e t a l  BPD determinat ions  in  475 normal pregnancies between 
t h e  16 and 43 weeks of ges t a t ion  were done. The mean BPD + 2 SD 
were determined and a BPD growth curve const ructed which revealed 
a s t r a i g h t  l i n e .  The A BPD rep resen t ing  f e t a l  BPD growth in  nor- 
mal pregnancies was determined t o  be 0.26 + 0.005 cmlwk. from 18 
to  38 weeks. 

100 random high r i s k  pregnancies were screened f o r  I U G R .  Neo- 
na t e s  were evaluated with c l i n i c a l  es t imates  of ges t a t iona l  age 
and anthropometric da t a  p lo t t ed  on Colorado growth c r i d s .  Two 
pa t t e rns  of suspected I U G R  a r e  observed: 1) BPD's f a l l i n g  below 
2 SD on our  normal growth curve and 2) s e r i a l  values  f a l l i n g  
wi thin  t h e  normal growth curve range but  showing an a r r e s t  i n  
t h e 4  BPD. 18 t o t a l  i n f a n t s  were predic ted with a confirmation 
r a t e  of 50%. 7 neonates were i d e n t i f i e d  pos tna t a l ly  a s  having 
I U G R  who could not be detected in  u t e ro  with a s i n g l e  BPD. 

The study is  ongoing i n  s e l e c t e d  high r i s k  groups, i . e . ,  Rh 
d i sease ,  chronic hyper tension,  pre-eclampsia and o the r s .  

nfi TRANSFER AND METABOLISM OF CORTISOL BY PERFUSED 
1 3 V  HUMAN PLACENTA. Joseph Dancis, Valer ie  Jansen, 

William Rosner and Mortimer Levitz.  Departments of -- -- 
P e d i a t r i c s  and Obs te t r i c s  & Gynecology, New York Univers i ty  
School of Medicine, and Department o f  Medicine, Columbia Univer- 
s i t y  College of Physicians & Surgeons, New York City. 

The e f f e c t  of  rotei in-bindina on the  ~ l a c e n t a l  t r a n s f e r  and 
metabolism of cor;isol was inve;tigated 'in an in v i t r o  perfus ion 
system of human placenta .  The t r a n s f e r  r a t e  with 50% bound t o  
cor t isol -binding p ro t e in  (CBG) was the  same a s  o r  s l  ight l  y l e s s  
than t h a t  from buffered s a l t  so lu t ion ,  and g rea t e r  than when 
bound 50% t o  albumin, eventhough the  s t r eng th  of i n t e rac t ion  of 
c o r t i s o l  with CBG i s  approximately one thousand fold  g rea t e r  than 
with albumin. 

Following one c i r c u i t  through the  placenta ,  about one-third of 
maternal c o r t i s o l  i s  converted t o  co r t i sone  and over  80% of 
s t e r o i d  appearing in t h e  f e t a l  c i r c u l a t i o n  i s  a l s o  cor t isone.  
When t h e  placenta  i s  perfused with co r t i sone .  t h e r e  i s  negl i g i b l e  
conversion t o  c o r t i s o l .  Equilibrium d i a l y s i s  revealed more 
e f f e c t i v e  binding of co r t i sone  by albumin than by CBG. The 
p o s s i b i l i t y  must be considered t h a t  t he  mechanism of r e l ease  of 
c o r t i s o l  from CBG involves conversion t o  co r t i sone ,  

Maternal c o r t i s o l  i s  presented t o  t h e  f e t u s  pr imari ly  a s  
cor t isone.  

ROLE OF CARBOHYDRATE METABOLISM I N  MATURATION OF FETAL 131 RABBIT LUNGS BY HYDROCORTISONE. Carl Gilden, Alex 
Sevanian, Donald F. Tierney, Solomon A. Kaplan, and 

Cynthia T .  B a r r e t t ,  UCLA School of Medicine, Departments of 
P e d i a t r i c s  and Medicine, Los Angeles. 

The mechanism by which hydrocortisone (HC) r egu la t e s  f e t a l  lung 
maturation is associa ted wi th  an a l t e r a t i o n  i n  carbohydrate meta- 
bolism. On days 24, 25 and 26 of ges t a t ion  12 does were given HC 
subcutaneously, 2mg/Kg/day divided TID, a dose which d id  not cause 
f e t a l  wastage. Controls  received s a l i n e  and were s tudied simul- 
taneously. On day 271getal lung s l i c e s  were prepared and incu- 
bated with glucose-6- C i n  Krebs-Ringer b icarbonate  f o r  90 min. 
Glycogen and thy major l i p i d  f r a c t i o n s  were then s tudied quant i ta-  
t i v e l y  and fo r  4~ incorporat ion.  Before incubation the  l eve l  of 
glycogen i n  the  f e t a l  lungs of t he  HC t r ea t ed  group was lower than 
i n  t he  con t ro l  group (2.42 v s  3.81 mg/Gm of lung, P<.05). After  
incubation the  glycogen l e v e l s  were s imi l a r .  Along with itis was 
a s i g n i f i c a n t  increase  in  t he  incorporat ion of glucose-6- C i n t o  
glycogen i n  the  HC group ( . I16 v s  45 uM/Gm of lung, P<.05). 
Glucose oxidat ion a s  r e f l e c t e d  by '?$02 production was not changed 
by HC. Incorporat ion of glucose-6- C i n t o  phosphatidyl chol ine  
(PC) increased from .038 uM/Gm of lung i n  the  con t ro l s  t o  .057 
uM/Gm of lung i n  the  HC group (P<.05), i n  pool s i z e s  t h a t  were 
not s i g n i f i c a n t l y  d i f f e r e n t  (HC 4.70 and con t ro l  4.45 mg/Gm of 
lung). Resul ts  f o r  o ther  neu t r a l  phospholipids were s i m i l a r .  
These da t a  demonstrate a deple t ion and increased turnover of 
glycogen i n  f e t a l  lung exposed t o  HC. P a r t  of the  mechanism of 
a c t i o n  of HC i n  inducing f e t a l  lung maturation may be through an 
increased u t i l i z a t i o n  of glucose. 

SYNTIIESIS Or SULFATED GLYCOSAllINOGLYCANS(GAGs)IN THE 
NORIlAL CI1BRYOtIIC ClIICK IIEAItT. Ronald D. Greenwood and 132 Franc i s  J. Nanasek. (Spon. by Alexander S. Nadas) . liar- 
vard Medlcal Scliool. Deuartment of P e d l a t r l c s .  Child- 

r e n ' s  l iosnl ta l  Medlcal Center,  bepai-tment of Cardloloqy, noston 
and Unlvers l tv  of Clllcaqo, Anatomv Department. Chlcaso. . . . . 

The syn the t i c  p a t t e r n s  of t h e  s u l f a t e d  GAGS o f  embryonic chick 
h e a r t s  aqe 3 days t o  hatchin  were s tud ied  employinq i n  v i t r o  and 
i n  v ivo  i n c o r p r a t i o n  of Na2"S04. Hearts d i s s e c t e d  i n t o  a t r i a  ( A ) ,  -- 
ven t r i c l e s (V)and  g r e a t  ves se l s (G) ,  a t  days 3.5,.5,7,10,14 and 19 
were incubated with precursor  f o r  5 hours, d iges t ed  with papain 
and l i b e r a t e d  GAG carbohydrate i n i t i a l l y  senarated on a IIFAE-cel- 
l u lose  column e lu t ed  with a l i n e a r  q rad ien t  of 0 t o  1 M l i th ium 
chlor ide .  Individual  labeled f r a c t i o n s  were cha rac t e r i zed  f u r t h e r  
on t h e  bas i s  of t h e i r  s e n s i t i v i t y  t o  a v a r i e t y  of aqents  and ana- 
lyzed on DE c e l l u l o s e  and Sephadex G50 columns. S u l f a t e  was incor-  
porated i n t o  3 GAGS: ( 1 ) a  major component, chondroi t in  su l f a t e (CS)  
which was i d e n t i f i e d  by coe lu t ion  with known CS, s e n s i t i v i t y  t o  
t e s t i c u l a r  hyaluronidase(TI1) and r e s i s t a n c e  t o  HNO2, ( 2 )  small 
amounts of heparan s u l f a t e  i d e n t i f i e d  by TH r e s i s t a n c e  and HN02 
s e n s i t i v i t y  and (3)smal l  amounts of dermatan s u l f a t e  which was r e -  
s i s t a n t  t o  both TII and IItJ02. Controls  were l abe l ed  i n  ovo. Incor- 
porat ion(expressed a s  counts/minute per qram i n  w e t T t . ) o f  s u l f a t e  
i n t o  CS by V diminished i n  an exponent ia l  fashion with increas ing 
age while incorporat ion by A and G was s imi l a r  bu t  va r i ed  a t  t h e  
o lde r  ages. GAGS syn the t i c  p a t t e r n s  do not  appear t o  r e l a t e  d i -  
r e c t l y  t o  s1,ecific ca rd i ac  embryonic events  bu t  s u l f a t e  incorpor- 
a t i o n  does appear t o  be most i n t ense  dur ing e a r l i e r  per iods  of 
organogenesis when the  bas ic  organ is  developinq. 



CAMP STIMULATES PHOSPHOLIPID SYNTHESIS BY FETAL RAT 132A LUNG IN ORGAN CULTURE. 
Ian Gross and Seamus A. Rooney (Spon, by 

Joseph B. Warshaw) Yale University School of Medicine, Depart- 
ments of Pediatr ics ,  OB/Gyn and Lung Research Center, New Haven, 
Conn . 

Studies i n  i n t a c t  animals have indicated tha t  pulmonary phos- 
phatidylcholine (PC) synthesis i s  stimulated by the administra- 
t ion of aminophylline. We have investigated the d i rec t  e f fec t  
of dibutyryl CAMP on the incorporation of choline in to  phospho- 
l ip ids  by 18 day f e t a l  r a t  lung explants i n  organ culture. The 
explants were incubated i n  F12 medium with or  without added 
CAMP for  48 hours. @ethyl - 3H7 choline was then added to the 
medium for  6 hours and incorporation in to  PC and sphingomyelin 
determined. Activi ty i s  expressed as  pmoles choline incorpor- 
ated per mg protein per hour. 

Control CAMP Stimulation P 
PC 359.8 486.6 35.2% <O. 005 
Sphingomyelin 14.3 17.4 21.7% NS (0.06) 
PCIsphingomyelin 
r a t i o  25.9 29.3 13.1% NS 
S t a t i s t i c a l  analysis  was by paired t tes t .  
These data indicate tha t  CAMP a c t s  d i r e c t l y  on lung t i s sue  t o  
stimulate the incorporation of choline in to  PC. There i s  a l so  a 
tendency towards increased incorporation in to  sphingomyelin. 
CAMP may ac t  by non-specifically stimulating pulmonary phospho- 
l ip id  synthesis. 

STUDIES OF THE HYPOTHALAMIC-PITUITARY AXIS IN FETAL 133 AND NEWBOIW SHEEP. Harvey Guyda and Robert W i l l i a m s .  
McGill University-Montreal Children's Hospltal 

Research I n s t i t u t e ,  Department of Pediatr ics ,  b n t r e a l ,  Canada. 
Chronic f e t a l  lamb preparations (110-140 days gest . )  had ca- 

the te rs  placed i n  the f e t a l  carot id a r te ry ,  amniotic cavi ty and 
a maternal l e g  vein t o  enable continuous sampling ' i n  u te ro ' .  In 
addition electrodes were inserted i n  the f e t a l  hypothalamus. Anti- 
se ra  t o  growth hormone (om) ,  prolact in (oPRL) , bTSH and porcine 
insul in (IRI) were generated for  spec i f ic  RIA of these hormones. 
I m o c h e m i c a l  TSH was a g i f t  from Dr. J. Pierce,  standards fo r  
oTSH and o0l  from NIH and O P E  from Sigma. All samples were as- 
sayed a t  50 p1 i n  duplicate. Basal f e t a l  serum 081 levels  were 
higher than maternal levels  whereas maternal levels  of oPRL and 
oTSH were s imilar  o r  higher than f e t a l  levels .  Basal f e t a l  IRI 
l eve l s  were low. Hypothalamic e l e c t r i c a l  stimulation ' i n  s i t u '  
of 3 lambs near term did not produce a consistent change i n  basal 
f e t a l  l eve l s  of OW (18-33 ng/ml), oPRL (10-100 ng/ml) and oTSH 
( 4 -  m ) .  Somatostatin (200-300 pg by IV bolus) decreased 
f e t a l  OW 30% i n  1 of 3 experiments only. Maternal levels  of a l l  
hormones were not al tered by these s t imul i ,  and amniotic levels  
remained low. TRH (100 pg IV) given t o  the newborn lamb a t  1 week 
and 2 weeks of age increased serum O P E  (peaks of 190 & 470 ng/ml) 
serum oTSH (peaks of 42 & 59 pU/ml), and did not change serum o@l. 
Our preliminary studies suggest f e t a l  p i t u i t a r y  unresponsiveness 
' i n  utero '  t o  hypothalamic e l e c t r i c a l  stimulation and the bolus 
inject ion of somatostatin. Tine f e a s i b i l i t y  of t h i s  model fo r  the 
~ $ $ ~ s ~ d a g x ? ~ ~ t a l  hypothalamic-pituitary regulation has been 
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POSl TISSUI. Tiaor Heim, Hervart Scnenk, S4n3or 
Moln6r. Hans Vagn3r. Chr i s ta  Kabus. / I n t r .  by J .B.  Yershaw/. 
D e ~ t .  Pcd. Univ. Ifad. Sch. PQcs. Hunaarv. I n s t .  P ~ t h .  Phvsiol. . - " ,  

Univ. Jann, GDR. 
I n  v i t r o  s t u d i e s  demonstrated two tr i ; : lgcerids /TG/ pools i n  
white adipose t i s s u e  /VAT/, but no data were ava i lab le  f o r  
brovn adipose t i s sue  /BAT/. The funct ion of the two conpart- 
ments and t h e i r  ro le  durinz c? lor ig -nes i s  remained a l s o  un- 
known, sinc.2 i n  viva observat ions were lacking. After  i.v. 
i n j e c t i o n  of E l m i t i c  a c i d  i n t o  newborn r a b b i t s  t h ~  corn- 
partmentat ion of newly e s t o r i f i a d  TG was c a l c u l a t ? d  from the  
t i n e  response curve using an a n a l o ~  computer programme. A t  the 
neutr..,l ambient temperature /T / of 3 5 ' ~  t h e  TG of BAT were 
d i s t r i b u t e d  between two separa?e compartmc?nts with d i f f e r e n t  
turnover timcs. Turnover time i n  the smaller  comportment was 
1,3-2.9 min. and the incorgorat ion r a t e  of plasma FFA wzs 0,9- 
2 , l  pmol/min. loo g body weight /bwt/. The i n f l u x  of plasma 
FFA i n t o  tho l a r p  TG pool, c a l l e d  slow pool, was found t o  be 
0 , 3 6 7 ~ 0 , 1 1  ,umol/min. loo g bwt /M+SE/ under the  same circuro- 
s tances .  During exposure t o  cold 7~ 20°c/ the smaller  com- 
partment with rap id  turnover disapp$ared and the TG of BAT 
c o n s t i t u t o d  only one compartmznt with a turnover t i ~ e  longer 
than 45 min. The inflow r a t e  of plasma FFA i n t o  t h i s  slow pool 
was about o,Lj ,umol/min. loo g bwt. These r e s u l t s  a r e  the f i r s t  
i n  viva demonstration of two TG pools i n  BAT and show t h a t  the 
d i s t r i b u t i o n  of TG-FA between the two pools var ies  with Ta. 

EFFECTS OF TOTAL PARENTERAL NUTRITION ON BRAIN 135 GROWTH OF BEAGLE PUPPIES. W.C.  Heird, M.A. Bieber, 
J .  Bassi, A.R. Pu l i to  and J.A. Brasel. Columbia 

University College of Physicians and Surgeons, Dept. of Peds. 
and Inst .  of Human Nutr., N.Y.  

Brain weight (BW), DNA and protein content, plus major l i p i d  
classes and f a t t y  acid pat terns of ethanol phosphoglyceride 
(EPG) were determined i n  beagle puppies a t  b i r t h  (n=9) and a f t e r  
10 days of e i ther  normal feeding (C), t o t a l  parenteral  nu t r i t ion  
(TPN), or 10% glucose I V  (G). BW of C (n=8) and TPN (n=7) in- 
creased 103% and 89% respectively (NS), but BW of G (n=5) in- 
creased only 68% (p< 0.005 compared t o  C)> Cerebral DNA of C in- 
creased only 40% i n  10 days and nei ther  cerebral  DNA nor protein 
content of TPN and G differed from C. Cerebellar DNA increased 
approximately 400% i n  C and TPN, but only 260% i n  G (p' 0.005). 
Cerebellar protein content of G was less  than that  of C 
(p< 0.01) but not TPN. Total l i p i d  (TL) content of both C and 
TPN doubled i n  10 days but increased only 44% i n  G (p c0.001). 
Gangliosides, ref lected by s i a l i c  acid content, were higher i n  
T P N  and G (p< 0.005). Other l i p i d  classes were distr ibuted 
similar ly i n  a l l  groups. Linoleic and arachidonic acid of both 
cerebral and cerebel lar  EPG were reduced in TPN and G while 
eicosatr ienoic acid was increased; these changes were more 
marked i n  TPN. The data show that  TPN, as  opposed t o  glucose 
alone, supports normal growth i n  mass and c e l l  number of the 
puppy brain. However, the l i p i d  which accumulates i n  the absence 
of exogenous f a t ,  especial ly during rapid growth, has an ab- 
normal f a t t y  acid pattern. 

STIMULATION OF HUMAN FIBROBLAST GROWTH - A 136 COMPARISON OF INSULIN, F I ~ ~ B L A S T  GROWTH FAC- 
TOR AND SERUM. Kenne th  L. J o n e s  a n d  J u d i t h  

Addison .  Depar tment  o f  P e d i a t r i c s ,  U n i v e r s i t y  o f  C a l i -  
f o r n i a ,  San Diego.  

W e  h a v e  s t u d i e d  t h e  mechanisms o f  human f i b r o b l a s t  
g r o w t h  a n d  t h e  f a c t o r s  c o n t r o l l i n g  t h i s  g rowth .  We 
h a v e  compared t h e  e f f e c t s  o f  b o v i n e  i n s u l i n  a n d  f i b r o -  
b l a s t  g r o w t h  f a c t o r  (FGF) i s o l a t e d  f rom b o v i n e  p i t u i -  
t a r y  t i s s u e .  DNA s y n t h e s i s  was a r r e s t e d  by  se rum s t a r -  
v a t i o n .  FGF produced  s t i m u l a t i o n  o f  i n c o r p o r a t i o n  o f  
~ ~ ~ l - t h ~ m i d i n e  a t  c o n c e n t r a t i o n s  a s  low a s  5 ng/ml a n d  
maximum s t i m u l a t i o n  a t  100 ng/ml. FGF was more a c t i v e  
t h a n  was i n s u l i n  a t  4 l o g s  g r e a t e r  c o n c e n t r a t i o n .  Serum 
a n d  FGF p r o d u c e d  a compl imenta ry  s t i m u l a t i o n  o f  DNA 
s y n t h e s i s  w i t h  FGF p r o d u c i n g  up  t o  a 6 - f o l d  i n c r e a s e  
i n  c o u n t s  i n c o r p o r a t e d  o v e r  t h a t  s e e n  w i t h  se rum a l o n e ,  
Though i n s u l i n ,  FGF a n d  serum a l l  s t i m u l a t e d  DNA syn- 
t h e s i s ,  o n l y  se rum was c a p a b l e  o f  s u s t a i n i n g  c e l l  
g rowth .  The a d d i t i o n  o f  FGF t o  serum d e c r e a s e d  t h e  
p o p u l a t i o n  d o u b l i n g  t i m e  f rom 29 h o u r s  t o  24 h o u r s .  I n  
c o n t r a s t  t o  t h e  e f f e c t  i n  c h o n d r o c y t e s  a n d  3T3 c e l l s ,  
g l u c o c o r t i c o i d s  i n h i b i t e d  r a t h e r  t h a n  enhanced  FGF 
s t i m u l a t i o n .  F i b r o b l a s t s  f rom p a t i e n t s  w i t h  h y p o p i t u i -  
t a r i s m  showed a n  i d e n t i c a l  r e s p o n s e  t o  c e l l s  f rom n o r -  
mal  s u b j e c t s .  Bovine  FGF a f f e c t s  g r o w t h  i n  human c e l l s  
a n d  p r o v i d e s  a v a l u a b l e  t o o l  f o r  s t u d y i n g  t h e  mechan- 
i s m s  o f  g rowth .  

ARGININE IS AN ESSENTIAL AMINO ACID IN A BOY WITH DE- 
137 FICIErlCY O F  CARBAMYL PHOSPHATE SYNTHETASE (CPS). 

Jeffrey Kline, George Hug, Ted Brown, William Schu- 
ber t ,  Edgar Ball ard and He1 en Berry, Children's Hospital Research 
Foundation, Cincinnati, Ohio, 

A 6 mo old boy had seizures,  developmental delay and persis- 
t en t  hyperammonemia of 300-600 ug/100ml (N:<130). Activity of CPS 
in l i v e r  was less  than 5%; tha t  of the other  4 urea cycle enzymes 
was normal, He was fed 2glkglday of an arginine f ree  mixture of 
10 essential  amino acids (AA) supplemented by f a t  and glucose f o r  
a dai ly intake of 110 cal/kg. After seven days of t h i s  d i e t ,  he 
had stopped growing and had developed a severe, exudative derma- 
t i  t i s .  When the d i e t  was changed t o  2g/kg/day of milk protein, 
growth resumed and his  skin healed within 3 days, Reinstitution 
of the i n i t i a l  mixture of essential  AA again led t o  growth cessa- 
t ion and desquamative dermatitis tha t  worsened'during the next 7 
days. The AA mixture was then f o r t i f i e d  with 80mg/kg/day of a r -  
ginine, No other changes were made, nor was the dermatitis 
t reated in any other way. Growth resumed and the dermati t is  re- 
solved completely within 3 days. The e f fec t  of arginine was doc- 
umented photographically and by l i g h t  and electronmicroscopy of 
skin biopsy specimens. Posttreatment specimen was normal. His- 
tology of the pretreatment skin lesion indicated superf icial  der- 
mal perivascular inflammation and moderate spongiotic acanthosis 
without vesicles. We conclude tha t  arginine i s  an essential  
amino acid in children with CPS deficiency and perhaps a l so  in 
children with defects of other urea cycle enzymes, 



STIMULATION OF SWISS 3T3 CELL GROWTH BY EPIDERMAL 138 GROWTH FACTOR (Em) ,  FIBROBLASTIC GR0w-w FACTOR 
AND DEXAMETHASONE (DEX). Roger L. Ladda%and L ia  S. 

LaPiana (Spon. by Nicholas M. Nelson). Penn S t a t e  Univ. Col l .  
Med., M. S. Hershey Med. C t r . ,  Dept. Ped.,  Hershey, Pa. 

C e l l s  i n  c u l t u r e  r equ i r e  serum f o r  t h e  s t imu la t i on  and main- 
tenance  of opt imal  growth. EGF and FGF a r e  smal l  polypept ides  
w i th  growth-promoting e f f e c t s  which may account f o r  a t  l e a s t  p a r t  
of t h e  serum e f f e c t .  We have s tud i ed  i n i t i a t i o n  of DNA syn thes i s  
and growth of quiescent  Swiss 3T3 c e l l s  i n  c u l t u r e  i n  t he  presence  
of d i f f e r e n t  combinations of EGF, FGF 2nd Dex i n  comparison t o  t h e  
e f f e c t s  of serum excess.  c None of t h e s e  growth f a c t o r s  (GF) a lone  
o r  i n  combination sus t a ined  growth i n  t h e  absence of per- 
miss ive  amounts of  serum (PAS) i n  t h e  c u l t u r e  medium. PAS i s  
t h a t  minimum serum concen t r a t i on  t h a t  allows c e l l s  t o  survive  with- 
o u t  d iv id ing ;  c e l l s  a r e  capable  of maximal growth response  when 
exposed t o  excess  serum o r  GF. EGF and FGF i n  combination with 
PAS induced a 1-2 f o l d  g r e a t e r  response  than PAS a lone  (0.25% 
serum). EGF o r  FGF wi th  PAS and Dex induced a 2-3 f o l d  g r e a t e r  
response than 1% serum and was about 60-70% a s  e f f e c t i v e  a s  4% 
serum. EGF, FGF, PAS and Dex toge the r  were about 80-85% a s  
e f f e c t i v e  a s  4% serum. EGF i n  combination w i th  PAS and Dex 
showed a 25% g r e a t e r  e f f e c t  on DNA s t imu la t i on  than FGF i n  
s i m i l a r  combinations. Maximum growth s t imu la t i on  required  d a i l y  
replenishment of GF. Serum growth e f f e c t  appears  t o  r e s u l t  from 
the  s y n e r g i s t i c  a c t i o n  of i t s  numerous macromolecular components 
which presumably have d i f f e r e n t  mechanisms of ac t i on .  (Supported 
by NIH Grant /I1 R01 HD 09232-01). 

MORPHOLOGIC DEVELOPMENT OF THE PULMONARY VASCULAR BED 139 I N  EXPERIMENTAL FETAL HYPERTENSION. Daniel Levin,Allen 
Hyman,Michael Heymann,Abraham Rudolph. Univ. of C a l i f .  

San Francisco,L)ept.of P e d i a t r i c s  and Cardiovascular Research I n s t .  
P e r s i s t e n t  pulmonary hyper tens ion is  cormnon i n  many newborns 

a f t e r  a c u t e  o r  ch ron ic  i n t r a u t e r i n e  s t r e s s .  Although hypoxia is  
known t o  i nc rea se  pulmonary a r t e r i a l  smooth m u s c l e , l i t t l e  is  known 
about t h e  e f f e c t s  of  ch ron ic  f e t a l  hyper tens ion,  a major response 
t o  s t r e s s ,  on development of pulmonary vascula ture .  Chronic hyper- 
t ens ion  was c r ea t ed  i n  4 f e t a l  lambs by u n i l a t e r a l  r ena l  a r t e r y  
c o n s t r i c t i o n ;  c a t h e t e r s  were placed i n  f e t a l  upper and lower limb 
v e s s e l s .  Hypertension began wi th in  3 days and r o s e  t o  a peak sys- 
temic mean p re s su re  of 70-100 mm Hg (normal +50-55 IIUU Hg). Blood 
gase s  were normal w i t h  Pa02's c o n s i s t e n t l y  >20 mm Hg. Animals were 
k i l l e d  8-15 days pos t  ope ra t i ve ly  (126-139 d .ges t a t i on ) .  S e r i a l  
l ung  s e c t i o n s  were p repared and 5 t h  genera t ion ( r e s i s t a n c e ) v e s s e l s  
i d e n t i f i e d  a s  previously  descr ibed.  Mean medial w id th fex t e rna l  d i -  
meter r a t i o  i n  6 normal fetuses(85-140d.) was O.l6(M=529).Ratios 
i n  t h e  hyper tens ive  animals were:126d.0.18 (N=50) ; 129dO.l8(N=28) ; 
136d.0.19 (N=34); and 139d.0.20 (N=50). (p< 0.05). 

S ince  f e t a l  pulmonary and systemic a r t e r i a l  p r e s su re s  a r e  
equal ,  pulmonary v e s s e l s  a r e  exposed t o  e levated  pressure .  This  
pulmonary hyper tens ion is  a s t imu lus  t o  increased pulmonary vas- 
c u l a r  smooth muscle development i n  u tero .  I n  ch ron ica l l y  s t r e s sed  
f e t u s e s ,  hyper tens ion a s  we l l  a s  hypoxia can induce hypertrophy o r  
hype rp l a s i a  of medial smooth muscle i n  t h e  r e s i s t a n c e  ves se l s .  
This  may expla in  p e r s i s t e n t  pulmonary hyper tens ion i n  newborn in- 
f a n t s  subjected  t o  chronic  s t r e s s  i n  u tero .  USPHS Grant HL06285 
and N M I  Grant HU00397. 

140 IRON ABSORPTION AND GROWTH I N  WEANLING RATS 
L. McElroy and Calvin W .  Woodruff. Univers i ty  of 
Missour i ,  Columbia, Dept. of Child Health.  

The hypothes is  t h a t  t h e  r a t e  of growth i s  a major determinant of 
t h e  e f f i c i e n c y  of i r o n  absorpt ion has  been t e s t e d  i n  weanling 

r a t s  24 days of age. They were fed  3 milk based i n f a n t  formulas 
ad l i b i t u m  f o r  3 weeks and contained 1.5, 2.4 and 3.3% p ro t e in ,  
each formula conta in ing both 1.4 and 12 mg i r o n  per  qua r t .  I ron 
abso rp t ion  was m e a s u ~ ~ d  i n  a whole body counter  a f t e r  t he  admin- 
i s t r a t i o n  ofu0.2 Ci Fe by gavage i n  2 m l  formula and ca l cu l a t ed  
a s  co r r ec t ed  counts a t  7 days a s  percentage  of counts 4 h r s  
a f t e r  admin i s t r a t i on .  Weight ga in s  were 21, 45 and 75 gms i n  22 
days w i th  i nc rea s ing  p r o t e i n  i n t ake  i n  t he  formulas supplemented 
w i th  i ron .  Only a t  t he  h igher  p ro t e in  i n t ake  d id  t he  lower 
i r o n  i n t ake  suppress  growth o r  produce anemia. I ron absorpt ion:  . . 

p r o t e i n  1.5% 2.4% 3.3% 
low i r o n  31.1+1.4% 40.7t1.6 76.9t2.3 (SEM) 
high i r o n  22.4t1.3 27.4t1.4 40.2k2.0 

Dif ferences  among a l l  6 groups a r e  s t a t i s t i c a l l y  s i g n i f i c a n t  
(p<.01) and were independent of t he  type  of formula i n  which t he  
i r o n  was given. The weanling r a t  absorbs  i r o n  i n  response t o  
h i s  needs f o r  growth a s  we l l  a s  h i s  needs f o r  hemoglobin 
syn thes i s .  These f i nd ings  suppor t  t h e  hypothes is  of  Gorten g 
a l .  ( J .  Pedia t .  63:1063,1963) t h a t  t h e  same response i s  found - 
i n  t he  human i n f a n t .  The weanling r a t  is  a s u i t a b l e  model f o r  
s tudying the  mechanisms c o n t r o l l i n g  i r o n  absorpt ion by t he  
i n t e s t i n a l  mucosa. Milk p r o t e i n s  do no t  i n t e r f e r e  wi th  i r o n  
abso rp t ion  i n  t h i s  model. Supported by USPHS HD 04776. 

ONTOGENY OF INSULIN ACTION ON DEVELOPING LIVER, 141 William M. Maniscalco, Sherry  Loo, I an  Gross,  Joseph 
B. Warshaw, Yale Univers i ty  School of Medicine, 

Departments of P e d i a t r i c s ,  OB/Gyn, New Haven, Connecticut 

I n f a n t s  of d i a b e t i c  mothers become macrosomic and develop 
l a r g e  amounts of adipose  t i s s u e  a f t e r  28 weeks of g e s t a t i o n .  
This suggests  t h a t  f e t a l  t i s s u e s  become more s e n s i t i v e  t o  insu- 
l i n  dur ing t he  l a t t e r  p a r t  of pregnancy. We have examined the  
e f f e c t  of i n s u l i n  on hepa t i c  f a t t y  ac id  syn thes i s  i n  f e t a l  r a t  
l i v e r  explants  by measuring c14-acetate i nco rpo ra t i on  i n t o  long 
chain  f a t t y  ac id s .  The add i t i on  of i n s u l i n  (O.lU/ml) t o  t h e  cul- 
t u r e  media (F-12) of explants  from 21 day f e t u s e s  and 2 day post- 
n a t a l  animals r e s u l t e d  i n  a 50% inc rea se  i n  a c e t a t e  i nco rpo ra t i on  
i n t o  f a t t y  ac ids .  S t imula t ion was n o t  observed i n  exp lan t s  ob- 
t a ined  from 19 day f e tu se s .  I n s u l i n  b inding t o  i s o l a t e d  r a t  
l i v e r  membrane a s  a funct ion of developmental age was a l s o  
s tudied.  Spec i f i c  b inding increased from 1.6% a t  16 days ges ta-  
t i o n  t o  3.0% a t  21 days g e s t a t i o n  and 5.8% a t  2 days p o s t n a t a l  
age. Since t h e r e  was ' a l so  an i nc rea se  i n  5' nuc l eo t ida se  a c t i v i -  
ty  ( a  membrane marker) dur ing development, it i s  no t  pos s ib l e  a t  
t h i s  time t o  d i s t i n g u i s h  whether t h e  change i n  b inding i s  due t o  
an i nc rea se  i n  r ecep to r  per  u n i t  membrane o r  t o  an  abso lu t e  in- 
c r ea se  i n  t o t a l  membrane i s o l a t e d .  These r e s u l t s  suggest  t h a t  a 
s t imu la to ry  e f f e c t  of i n s u l i n  on h e p a t i c  f a t t y  ac id  syn thes i s  is 
seen only a f t e r  a c r i t i c a l  developmental s t a g e  and may f u r t h e r  
provide  an  explanat ion f o r  t he  increased growth and f a t  deposi- 
t i o n  s een  i n  i n f a n t s  of d i a b e t i c  mothers a f t e r  t h e  28th week of 
ge s t a t i on .  

-I ACI MATERNAL CELL METABOLISM RELATED TO FETAL GROWTH 
Metcof f ,  Jack; Mameesh, Mostafa; Jacobson, Gai 1  ; 
Crosby, Warren; McClain, P h i l  ; Cost i loe ,  Paul ; 

Sandstead, Harold; Hernandez, Omar; Rosado, Adolfo.  U.Okla. 
{Health Sc i .Ct r .  OKC.,Aqric.Res.Oiv.,USDA, N.Dak & MO, & Centro 
Medico Nacional , I M S S , - M ~ X ~ C O ,  D.F. 

Maternal n u t r i t i o n a l  f a c t o r s  which regu la te  f e t a l  c e l l  growth 
a l s o  must modulate metabol ism o f  r a p i d l y  r e p l i c a t i n g  maternal 
c e l l s  such as c i r c u l a t i n g  leukocytes. C e l l  r e p l i c a t i o n  & growth 
i s  thought t o  be impai red i n  babies born w i t h  f e t a l  m a l n u t r i t i o n .  
The metabolism o f  c i r c u l a t i n g  leukocytes  has been examined i n  
mothers o f  FM babies. K i n e t i c  analyses o f  t he  leukocyte  enzyme 
pyruvate  kinase i n d i c a t e d  a l l o s t e r i c  i n h i b i t i o n  by L-a lan ine w i t h  
a c t i v a t i o n  by f r uc tose  1,6-diphosphate (FDP). I n  mothers o f  FM 
babies t he  enzyme was more i n h i b i t e d  by a lan ine  & l e s s  responsive 
t o  a c t i v a t i o n  by FDP. P r o t e i n  synthes is  (3H-leucine incorp.)  i n  
maternal leukocytes  was c o r r e l a t e d  w i t h  wt /gest  age o f  t he  baby. 
I n  a  prospect ive  study o f  56 women f o r  whom the  outcome o f  preg- 
nancy was known m u l t i v a r i a t e  analyses showed s i g n i f i c a n t  co r re -  
l a t i o n s  between sets  o f  leukocyte  & n u t r i e n t  data  a t  midpregnancy 
& t he  u l t i m a t e  s i z e  a t t a i n e d  by t he  f e t u s  & t h e  p lacenta  a t  term. 
Among the  s i g n i f i c a n t  va r i ab les  were protein/DNA,energy charge & 
p r o t e i n  synthes is  ( leukocytes) ,d ie t  protein,plasma zinc,Fe, & wt  
ga in  ( n u t r i e n t s ) .  Arginine+ornithine/isoleucine r a t i o  o f  plasma 
a t  midpregnancy a l so  c o r r e l a t e d  w i t h  baby s i ze .  These data  sug- 
ges t  t h a t  some nutr ients,amino a c i d  subst ra tes ,pro te in  synthes is  
& enzyme r e g u l a t i o n  may be a l t e r e d  i n  c e l l s  o f  mothers having un- 
dergrown babies. (Supported by HD-06915 NICHD and WHO) 
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THE ROLE OF "LIPID BOUND CARNITINE" ON THE RESPIRATION 
OF HUMAN NEWBORN AND ADULT WHITE ADIPOSE TISSUE MITO- 
CHONDRIA. Milan Novak, Paul B. Wieser, Maria Buch. 

of P e d i a t r i c s ,  Univers i ty  of Miami School of Medicine, 
Miami, Flor ida .  

The mitochondria i so l a t ed  from subcutaneous whi te  adipose t i s -  
sue  (WAT) of newborns e x h i b i t  increased oxygen consumption i n  the  
presence of c a r n i t i n e  (16 nmoles 02/mg prote in lmin i n  the  absence 
and 30 nmoles 02/mg/min wi th  c a r n i t i n e ) .  The r e s p i r a t o r y  r a t e  
w i l l  decrease  i f  c a r n i t i n e  a c y l  t r a n s f e r  i s  i n h i b i t e d  by deoxycar- 
n i t i n e  (5  nmoles Op/mg/min). This e f f e c t  i s  no t  seen i n  mito- 
chondria i s o l a t e d  from a d u l t  WAT. However, mitochondria from 
a d u l t  WAT have a h igher  r e s p i r a t o r y  r a t e  than mitochondria from 
newborn WAT (16 nmoles 02/mg/min f o r  newborns compared t o  290 
nmoles 02/mg/min f o r  a d u l t s ) .  Ca rn i t i ne  palmi toyl  t r a n s f e r a s e  
a c t i v i t y  (CPT) per  mitochondria1 p ro t e in  i s  lower i n  a d u l t  WAT 
mitochondria.  The i nc rea se  of l i p i d  bound c a r n i t i n e  a f t e r  b i r t h  
i n  WAT and the  high l eve l s  t h a t  we observed i n  a d u l t  WAT mitochon- 
d r i a  a r e  cons i s t en t  with the  increased f a t t y  a c i d  oxidat ion 
measured i n  a d u l t  mitochondria and impl ies  t h a t  l i p i d  bound c a r n i -  
t i n e  i s  p a r t  of another  t r anspo r t  system which opera tes  i n  a d u l t s  
t o  accomplish a c y l  t r a n s f e r  i n t o  mitochondria.  Attempts t o  
chemically i d e n t i f y  l i p i d  bound c a r n i t i n e  i n d i c a t e  t h a t  t he se  
compounds could be composed of pa lmi toy l - ca rn i t i ne  o r  phospha- 
t i d y l - c a r n i t i n e .  

Supported by NIH grant  HD 04946. 



EFFECT OF THYROXINE (T4) ON RAT SERUM CORTICOSTERONE 144 (CS) DURING EARLY DEVELOPMENT. Russell E .  Poland and 
Morton E .  Weichsel, J r . ,  UCLA Sch. of Med., Harbor 

Gen. HOSD., O e ~ t s .  of Psychiatry and Pediatr ics ,  Torrance. Cal if .  
~xperimental  hyperthyFoidism and hyperglucocorticoidism in the 

r a t  have been shown t o  cause profound morphological and bio- 
chemical e f fec t s  on ear ly brain development. In order t o  define 
the e f fec t  of experimental hyperthyroidism on serum glucocorti- 
coids, we measured levels  of serum CS in s t ressed and non- 
s t ressed T4 treated (0.4 ug/gram body weight) and sa l ine  injected 
control r a t  pups from ages 0-18 days. The normal postnatal de- 
velopmental pat tern and levels  f o r  CS in s t ressed ( s t r e s s  induced 
by handling) and non-stressed control animals were s imilar  t o  re- 
s u l t s  previously reported. In T4 t reated s tressed animals, 
levels  of CS were s ign i f i can t ly  elevated by day 4 of treatment 
compared with controls  ( 2 ,  3 ,  and 5 times control on days 4, 12, 
and 18 respect ively) .  The day 4 level of CS i n  Tq t reated 
s tressed animals was not reached unt i l  day 15 in the  s t ressed 
controls .  However, T4 treatment produced no changes in the c i r -  
culat ing level of CS i n  non-stressed animals. Results show t h a t  
T4 a l t e r s  the  developmental pat tern of s t r e s s  responsiveness 
while not affect ing basal c i rcu la t ing  levels  of CS. Thus, in te r -  
hormonal relat ionships appear important in mediating the e f fec t s  
of perinatal endocrinopathies on brain development. 

INTESTINAL DISACCHARIDASES (D) I N  HUMAN, SHEEP AND 145 RABBIT AMNIOTIC FLUID (AF) DURING GESTATION. 
- M. pot ier l ,  P Gua , P. iamothe2, D. Bous uet2, 

L. D a a r e  M e  Ped. Res. Center, St:-Justine 
Hospital1 and Res. Center on Animal ~eproduct ionz,  Faculty of 
veter inary Med., U. of Montreal, ~ u e b e c ,  Canada. 

The f e t a l  i n t e s t i n e  has been implicated as  the source of 
amniotic f l u i d  D (maltase, sucrase, t rehalase,  turanase, cel lo-  
biase and l ac tase )  i n  the human on the bas i s  of very s imilar  
k ine t i c  and physical propert ies  between i n t e s t i n a l  and AF D a s  
well a s  a high degree of correlat ion between leve l s  of i n t e s t i n a l  
and AF D a c t i v i t i e s .  The time-course of D r e lease  in to  the 
amniotic cavi ty has been studied i n  human, sheep and rabb i t .  D 
a c t i v i t i e s  i n  the human and sheep AF f a l l  rapidly a t  22 weeks and 
85-90 days gestat ion respect ively,  and the rea f te r  remain low. I n  
the human and sheep, these periods of gestat ion correspond to  the 
rapid accumulation of l a rge  amounts of meconium i n  the f e t a l  
l a rge  in tes t ine .  No such drop of D a c t i v i t i e s  was observed i n  
the rabb i t  which i s  much l e s s  mature a t  b i r t h  than the human and 
sheep and does not accumulate meconium i n  the large in tes t ine .  
D a c t i v i t i e s  a r e  apparently released in to  the AF by f e t a l  defe- 
cat ion.  The f a l l  of D a c t i v i t i e s  i n  AF suggests tha t  the human 
and sheep fetuses stop defecating or  tha t  rapid changes i n  the 
permeability of the i n t e s t i n a l  mucosa to  D ,  which would a f f e c t  
extrusion of D, occurs a t  these periods of gestat ion.  Supported 
by the Medical Research Council of Canada (grant MA-5163). 

SELENIUM LEVELS IN MATERNAL AND CORD BLO0D:XRRELA- 146 TION WITH GLUTATHIONE PEROXIDASE ACTIVITY. Nathan 
Rudolph (Spon. by Charles D. Cook) Downstate Med.Ctr, 

S.U.N.Y.. Deot. of Ped.. Bklvn.. N . Y .  , A , " ,  
Selenlun has been recognized as an essen t ia l  t r a c e  metal in - 

animal nu t r i t ion .  Though i t s  biological  and metabolic functions 
a r e  not f u l l y  understood, Se appears t o  in te rac t  with V i t .  E and 
sulfur  amino acids in  protect ing t i s sues  from oxidative damage. 
Recent animal s tudies  demonstrated t h a t  Se i s  an in tegra l  par t  
of the  enzyme glutathione peroxidase (GSH-Per), and t h a t  the 
a c t i v i t y  of the  l a t t e r  i s  a function of d ie ta ry  Se. GSH-Per 
a c t i v i t y  i s  known t o  be reduced i n  newborn RBC's. To evaluate 
whether any correlat ion ex i s t s  i n  the  human between Se l eve l s  
and GSH-Per a c t i v i t y ,  19 pa i r s  of maternal and cord blood samples 
were assayed f o r  Se, w i t h  the  following r e s u l t s :  

Mean RBC ~ e ( p g / m l ) + ~ . D .  Mean Plasma ~ e ( ~ g / m l ) + - ~  . D .  
.194'. 017 (-p<. 001) 

Cord .136'.030] 
With the  exception of one RBC sample, each mother's RBC and 
plasma Se l eve l s  were consis tent ly higher than respect ive values 
i n  her offspring.  RBC GSH-Per a c t i v i t y  was also consis tent ly 
higher i n  t h e  mother as  compared t o  her offspring.  A c lose 
correlat ion (r=0.86) was found between GSH-Per a c t i v i t y  and Se 
l eve l s ,  confirming animal data .  I t  i s  uncertain whether the  
low Se l eve l s  i n  cord plasma and red c e l l s  represent inadequate 
placental  t ransport  of the  metal, or t h e  cor re la te  of a develop- 
mental phase of low GSH-Per a c t i v i t y  adapted t o  a low in t ra -  
uter ine oxygen environment. 

CARNITINE CONTENT OF HUMAN ADIPOSE TISSUE DURING EARLY 147 DEVELOPMENT. Eberhard Schmidt-Sommerfeld*, Paul. 
w, Maria Buch, Milan Novak, Department of 

Pediatr ics ,  University of Miami School of Medicine, Miami, Florida 
Carnitine was shown t o  enhance l ipo lys i s  and f a t t y  acid oxida- 

t ion as  well as f a t t y  acid r e e s t e r i f i c a t i o n  in human newborn white 
adipose t i s sue  (WAT). To elucidate  i t s  ro le  in  energy metabolism 
during ea r ly  development, ca rn i t ine  was measured in WAT of normal 
newborns. The acid soluble (free)  ca rn i t ine  as  well as acid in- 
soluble (bound) carni t ine was s ign i f i can t ly  lower during the f i r s t  
30 hours of l i f e  than a f t e r  30 hours ( f r e e  ca rn i t ine  48 nmoles/g 
t i s sue  compared to  117 nmoleslg t i s sue  and bound ca rn i t ine  31 
nnoleslg compared t o  56 nmoles/g). The f ree  ca rn i t ine  level  of 
adul t  WAT was comparable t o  the level  in  the post 30 hour new- 
borns. However, acid insoluble ca rn i t ine  was two fold higher in  
adul ts  than i n  newbogns when the data was expressed on a protein 
basis. Comparative measurements in  brown adipose t i s sue  (BAT) of  
neonatal rabbi ts  showed a four times higher l eve l  of acid soluble 
ca rn i t ine  than in human newborn WAT whereas acid insoluble carni-  
t i n e  was i n  the same range. The amount of ca rn i t ine  in  rabbi t  
milk was ten times higher than i n  human breast  milk. Commercial 
formulas with a soybean base had l i t t l e  or no ca rn i t ine  (0 to  11 
nmoles/ml) while other formulas w i t h  a milk base had higher levels  
(55 to  210 nmoles/ml). Suff icient  ca rn i t ine  intake during the 
f i r s t  days of l i f e  may be important fo r  energy metabolism of the 
newborn. 

*Deutsche Forschungsgemeinschaft Fellow. 
Supported i n  part  by NIH grant HD 04946. 

FETAL METABOLISM IN FASTING SHEEP. Richard Le 148 Schreiner, Laurence I. Burd, M. Douglas Jones, J r . ,  
James A. Lemons, Roger E. Sheldon, Michael A, -- 

Simmons, Frederick C. Battaglia, and Giacomo Meschia. University of - -- 
Colorado Medical Center, Division of Perinatal Medicine, Denver. 

Maternal and fetal arterial concentrations and umbilical venous- 
arterial concentration differences of glucose, fructose, lactate, 
pyruvate, acetoacetate (AcAc), 8-hydroxybutyrate (POH), f ree fatty 
acids, and oxygen content, a s  well a s  maternal and fetal pH, pC02, pOZ, 
urea, hematocrit, and protein were measured in 11 chronic sheep 
preparations remote from surgical stress. After two days of stable 
data in the fed state, maternal fasting was initiated. Fasting induced a 
decrease in maternal and fetal concentrations of plasma glucose, 
umbilical glucose/oxygen quotient (. 64 fed; .30 fasting), and fetal 
frnctose (88 + 6 mg/100 ml fed; 24.8 5 1.0 mg/100 ml fasting). 
Although there was a significant uptake of lactate by the fetus (lactate/02 
quotient .19 fed; . l 5  fasting), there were no significant changes during 
fasting. Maternal AcAc and DOH concentrations increased during fast- 
ing to .99 + .28 mM and 2.41 f .70 mM, respectively, on the 7th day. 
The changes in fetal AcAc (. 23 f .006 mM fed; .38 2 .004 mM fasting) 
and POH (. 11 + . O 1  mM fed; . l 8  2 .1 mM fasting) were much smaller. 
There was no significant fetal uptake of j3OH and AcAc during fasting. 
The fetal-maternal ar ter ial  concentration differences of urea increased 
with fasting, indicating a higher ra te  of amino acid catabolism by the 
fetus. 

DEVELOPMENT OF ORGAN BLOOD FLOWS IN THE 148A LAMB. Roger EE Sheldon, Louis L. H. Peeters, M. 
Douglas Jones, Jr., Edgar L. Makowski, Frederick C, 

Battaglia, and Giacomo Meschia. Division of Perinatal Medicine, 
University of Colorado Medical Center, Denver. 

While there i s  considerable knowledge about organ blood !ows in 
adults, the changes in organ flows have not been studied during 
different stages of development. 

Blood flow to individual organs was measured using nuclide-labeled 
microspheres in 16 fetuses and 11 lambs aged -12' to 226 days. 
Percentage of left ventricular output (%LVO) and oxygen delivery were 
calculated for each organ. The development of cerebral, renal and 
coronary blood flows was very different: blood flow per gram of tissue 
declined in brain to half i ts  fetal value, while in kidney, i t  rose to 3-4 
times fetal levels. The brain grew to twice i t s  fetal weight; thus i ts  
absolute flow remained constant. The kidneys grew to - 6 times fetal 
weight, and absolute blood flow increased nearly twentyfold. Oxygen 
delivery to brain (per gram of tissue) was constant a t  all ages, while 
that to kidney showed a fourfold rise. Brain %LVO fell from - 4 to 
-I%, while kidney %LVO rose from - 5 to - 15%. 

The development of coronary blood flow produced a decline in flow 
per gram to - half the fetal value. This decline i s  the same a s  that 
seen in brain, but in contrast, the heart grew to 9 times i ts  fetal size, 
and thus i ts  absolute blood flow increased nearly fourfold. Oxygen 
delivery showed no significant change over time. 



PERTURBATION OF THE RENIN-ANGIOTENSIN-ALDOSTERONE 149 SYSTEM IN THE NEWBORN LAMB. Sharon R .  Siege1 and 
Delber t  A. F i she r ,  UCLA-Harbor General Hospital  , 

Department of  P e d i a t r i c s ,  Torrance, Ca l i fo rn i a .  
Plasma r en in  a c t i v i t y  (PRA) and a ldos t e rone  concen t r a t i ons  a r e  

high dur ing t he  neonatal per iod but  l i t t l e  i s  known about t he  
physiology of t h e  ren in-ang io tens in-a ldosterone system in e a r l y  
e x t r a u t e r i n e  l i f e .  The purpose of  t h i s  s tudy i s  t o  determine i n  
t h e  newborn lamb whether t he  system can respond t o  s t imu la t i on .  

The system was per turbed with t h e  n a t r i u r e t i c  drug, Furosemide, 
2 mg/kg, infused a t  24-72 hrs .  of  age I.V. Five lambs were 
s tud i ed ;  blood samples were drawn a t  8 ,  20, 35, 65, and 125 min. 
pos t  infus ion.  PRA (measured a s  angiotens in  I genera ted)  and 
a ldos t e rone  were measured by RIA. 

The base l i ne  PRA values  increased from a mean (and SEM) value 
of  5.2 + 1 .5  t o  10.8 + 2.4 ng/ml/hr. ,  ( p  <.02)  a t  8 min. pos t  
i n fus ion ,  and t o  20.3 i 4.6 ng/ml/hr. a t  15 min. ( p  < . 0 5 ) .  PRA 
remained e l eva t ed  through 120 min. Plasma a ldos t e rone  l e v e l s  i n -  
creased by 30 min. and pla teaued through 125 min. There was no 
change i n  plasma sodium o r  osmolal i ty .  Sodium d i u r e s i s  was not  
observed u n t i l  a f t e r  30 min. 

The r e s u l t s  i n d i c a t e  t h a t  t h e  renin-angiotens in  systemresponds 
promptly t o  s t imu la t i on  and ang io t ens in  evokes prompt a ldos t e rone  
s e c r e t i o n  i n  e a r l y  e x t r a u t e r i n e  l i f e  i n  t h e  lamb. PRA l e v e l s  i n -  
creased 8 min. pos t  i n fus ion  wi thout  change i n  plasma sodium o r  
o smola l i t y  and before  sodium d i u r e s i s  was observed. Thus, i t  i s  
pos s ib l e  t h a t  Furosemide may d i r e c t l y  s t imu la t e  renal  r en in  
r e l ea se .  
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REGULATION OF ALDOSTERONE SECRETION I N  THE NEONATE. 
Richard L. S i eg l e r ,  Ronald H. Crouch, Theodore N. 
Hacket t ,  Jr., Margaret W. Mi l l e r ,  William Jubiz  

Lowell A. Glasgow). Dept. of Ped. and Med., Univ. of 
of  Med., Univ. and VA Hosp., S a l t  Lake Ci ty ,  

I n  a d u l t s  a ldos t e rone  s e c r e t i o n  i s  regula ted  p r imar i l y  by the  
renin-angiotens in  system (RAS), and t he re  i s  good c o r r e l a t i o n  be- 
tween plasma r en in  a c t i v i t y  (PRA) and serum a ldos t e rone  l eve l s .  

Concurrent PRA, and serum a ldos t e rone  l e v e l s  were measured by 
radioimmunoassay i n  cord blood (n=14),  a t  2-3 days of age  (n=10),  
and a t  3-12 months of age (n=10). The following va lues  (mean + 
SD) and c o r r e l a t i o n  c o e f f i c i e n t s  were obtained.- 

- 

Cord 2-3 3-12 Normal 
Blood Days age Months age  Adults 

Aldosterone 95.6L38.8 105.9+_51.2 59.8+34.6 14.224.0 
(ng ld l )  

PRA 10.154.7 11.725.5 6.3+3.9 1.150.5 
(ne lml lh r )  , -. . , 

Aldosterone r=.03 r=-,01 r=.81. D .O1 , . 
vs .  PRA 

Although mean neonata l  PRA and serum a ldos t e rone  l e v e l s  were 
both  s i g n i f i c a n t l y  h igher  (p<.01) than a d u l t  va lues ,  t he re  was no 
c o r r e l a t i o n  between concurrent  samples i n  i nd iv idua l  i n f a n t s  un- 
t i l  3-12 months of age. There was a l s o  no s i g n i f i c a n t  co r r e l a -  
t i o n  between neonata l  a ldos t e rone  and serum potassium concentra-  
t i ons .  By 3-12 months, however, t he re  was s t rong  c o r r e l a t i o n  
( r =  -81,  ~ ( ~ 0 1 ) .  These observat ions  suggest ,  t h a t  con t r a ry  t o  
o lde r  i n f a n t s  and a d u l t s ,  neonata l  a ldos t e rone  s e c r e t i o n  does 
no t  appear t o  be r egu la t ed  p r imar i l y  by t he  RAS. 

H E A T  PRODUCING E F F E C T  O F  CARNITINE IN 151 NEWBORNS. Uwe  S tave ,  Mi l an  Novak,  P a u l  B .  
W i e s e r ,  M a r i a  Buch.  D e p a r t m e n t  of P e d i a t r i c s ,  Un ive r s i t y  of 
M i a m i  School  of Med ic ine ,  M i a m i ,  F l o r i d a .  

C a r n i t i n e  e n h a n c e s  f r e e  f a t t y  a c i d  ( F F A )  ox ida t i on  by f ac i l i t a t -  
i n g  F F A  t r a n s p o r t  a c r o s s  mi tochondr i a1  m e m b r a n e s  and  i n  addi-  
t ion ,  i t  a c t i v a t e s  A T P  gene ra t i on .  A d m i n i s t r a t i o n  of L - c a r n i t i n e  
t o  adu l t  a n i m a l s  i n c r e a s e d  t h e i r  0 2  consumpt ion  a n d  body t e m -  
p e r a t u r e  only  if t hey  w e r e  p r e t r e a t e d  w i th  c a t e c h o l a m i n e s .  I n  
n e w b o r n s ,  h o w e v e r ,  t h i s  condi t ioning is not  n e c e s s a r y  a s  we 
h a v e  d e m o n s t r a t e d  i n  24 h o ld  r a b b i t s  (n=.15) k e p t  i n  t h e r m o n e u -  
t r a l  e n v i r o n m e n t .  20 m i n .  a f t e r  50 m g l k g  c a r n i t i n e  i . p .  ( n=14) ,  
w e  r e c o r d e d  a m a r k e d  i n c r e a s e  (1 .  5°C) of t h e  s k i n  t e m p .  o v e r  
t h e  i n t r a s c a p u l a r  f a t  pads ,  a n d  a l e s s e r  i n c r e a s e  of d e e p  r e c t a l  
t e m p .  Blood g l y c e r o l  l e v e l s  i n c r e a s e d  f r o m  0. 1 1  p m o l e s / m l  in 
s a l i n e  i n j ec t ed  c o n t r o l s  t o  a m e a n  of 0. 1 7  p m o l e s / m l  i n  c a r n i t i n e  
t r e a t e d  n e w b o r n s  (p<O. 001); s i m u l t a n e o u s l y  t he  F F A  blood l e v e l s  
d e c r e a s e d  t o  hal f  of  t h e  c o n t r o l  v a l u e s .  1 2  n e w b o r n s  w e r e  k e p t  
i n  co ld  e n v i r o n m e n t  (20°C) and  a f t e r  t he  s a m e  i. p .  d o s e  of c a r n i -  
t i n e  t h e i r  s k i n  t e m p .  showed  s i m i l a r  i n c r e a s e s ;  r e l a t i v e  c h a n g e s  
of b lood g l y c e r o l  a n d  F F A  w e r e  e v e n  m o r e  s ign i f i can t  t han  i n  t h e  
n o r m o t h e r m i c  g roup .  T h e  ab i l i t y  of t h e  newborn  m a m m a l  t o  
t o l e r a t e  c o l d  s t r e s s  s e e m s  t o  b e  dependen t  on  exogenous  c a r n i -  
t i n e  ( m o t h e r ' s  m i l k )  unt i l  h i s  o w n  s n y t h e s i s  s u f f i c e s  to  m e e t  t he  
need .  - -Suppor t ed  i n  p a r t  by NIH g r a n t  HD 04946. 

COMPARISON OF GLUCOSE-6-PHOSPHATE DEHYDROGENASE 

152 (G6PD) STEROID DEHYDROGENASE (SD) , AND MALATE DEHY- 
DROGENASE (MD) IN HUMAN PLACENTAS OF DIFFERENT GESTh 

TIONAL AGES. D.P. Walker, D. Ilabich, P.R. Williams. Wm. Beaumont 
Hosp, Dept.of Peds.,  Royal Oak, Mi, and Wayne S t a t e  Univ. Sch.of 
Med., Dept.of Biochem., D e t r o i t ,  M i .  ( In t roduced by R.L. Poland.) 

I n i t i a l l y  regarded a s  a modified semi-permeable membrane, the  
p lacenta  is now considered capable  o f  many b io syn the t i c  processes.  
This study was done t o  e s t a b l i s h  a method of eva lua t i ng  marker 
enzymes f o r  s t e ro idogenes i s ,  t he  hexose monophosphate shunt (HMP) 
and Kreb's cyc l e  i n  p a r t i a l l y  pu r i f i ed  homogenates der ived from 
p l acen t a l  t i s s u e  (8-40 weeks g e s t a t i o n ) .  Samples were assayed f o r  
G6PD, SD, and MD. The s p e c i f i c  a c t i v i t y  of SD was s i g n i f i c a n t l y  
e levated  a t  term (0.034f0.011)* compared t o  t h a t  a t  l e s s  than 15 
weeks ges t a t i on  (0.015f0.012*, ~ ~ 0 . 0 5 ) .  i n d i c a t i n g  increased 
s t e ro idogenes i s .  Mitochondria1 MD a c t i v i t y  increased wi th  ges ta-  
t i o n a l  age  (1.4910.294* a t  term) compared t o  0.232+0.221*, 
(p<.01)  i n  the  immature p l acen t a ,  suggest ing a mechanism of pro- 
v id ing  reducing equ iva l en t s  f o r  in t ramitochondr ia l  processes .  In  
c o n t r a s t ,  cytoplasmic MD and G6PD did  no t  appear t o  i nc rea se  wi th  
ges t a t i ona l  age. Cytoplasmic MD i s  important i n  t he  maintenance 
of  cytoplasmic NAD v i a  t he  mala te-oxaloaceta te  s h u t t l e .  I t  prob- 
ably  ope ra t e s  a t  maximal a c t i v i t y  throughout g e s t a t i o n  and is not 
r a t e - l im i t i ng .  The f a i l u r e  of  G6PD t o  i nc rea se  a t  term suggests :  
1 )  e i t h e r  the  enzyme does no t  r e f l e c t  t he  a c t i v i t y  of the  HMP; or ,  
2) t he  demand f o r  products of t he  shunt  changes wi th  g e s t a t i o n a l  
age. 

*Change in o p t i c a l  dens i t y  (340nm)/min/mg p ro t e in .  

FETAL UPTAKE OF AMINO ACIDS AND BRAIN ENERGY 153 METABOLISM IN EXPERIMENTAL HYPERPHENYLALA- 
NINEMIA. Raul A. Wapnir, Susan A. Moak and Fima 

Lifshitz. Dept. of Peds., North Shore Univ. Hosp., Manhasset, NY and 
-of Peds., Cornell Univ. Med. Col., New York, NY. 

The effects of experimental hyperphenylalaninemia (HyPhe) on trans- 
placental transport of amino acids and brain energy metabolism were as- 
sessed on pregnant rats made HyPhe by a diet with 7% excess phenylala- 
nine (Phe) during the last week of gestation, plus an oral load of 5 0 0  
mg/kg of Phe 1 hr prior to the procedure, carried out one or two days be- 
fore delivery. Controls (Ctl) were fed a lab chow ad lib. Placental trans- 
port was estimated by meosuring radioactivity of mGerKl and fetal blood, 
and plac nta a t  15, 30, 60, 90 and 120 min after a 4pCi/100 g b.w. 4 pulse of H-L tryptophan (Trp) or 3 ~ - ~ - t ~ r o s i n e  (Tyr). HyPhe caused a 
marked reduction in fetal blood Trp levels a t  all times. The mean dpm/ml 
in this fluid for HyPhe vs Ctl were (x 10-3), a t  15': 28.5 vs 50.9; 30': 
26.6 vs 43.8; 60': 22.0 vs 37.5; 90': 21.4 vs 34.4 and 120': 19.6 vs31.6 
(p<.Olor less in all cases). Placental uptake, however, was unchanged. 
In contrast, Tyr uptake by placenta and transport to  the fetus was not im- 
paired. HyPhe also inhibited fetal brain pyruvate kinase (means + SEM, 
HyPhe: .248 2 .021; Ctl: .401 2 .015 U/mg protein, pC.O1). Fetal brain 
hexokinase was unaltered. The fetal: placental weight ratio was identical 
in both groups. These data suggest that intrauterine damage in HyPhe can 
be associated with impaired placental transport of certain essential amino 
acids and interference with brain metabolism. 

REGULATION OF GROWTH I N  CULTURED HEART CELLS, Joseph 154 B. Warshaw, Brian J, Coyne, Lynn B a r r e t t ,  Yale Unlv. 
School of Medicine, Departments of P e d i a t r i c s  and 
OB/Gyn, New Haven, Connecticut 

Growth of chicken embryonic h e a r t  c e l l s  i n  c u l t u r e  dec l i ne s  a s  
c e l l s  reach confluency. The dec l i ne  i n  r a t e  of growth has been 
a s soc i a t ed  wi th  a reduct ion i n  pH of t he  c u l t u r e  media and a de- 
creased capaci ty  f o r  g lucose  oxidat ion by t he  pentose  phosphate 
pathway. We have c a r r i e d  out  experiments t o  f u r t h e r  de f ine  the  
r o l e  of t h e  pentose phosphate pathway i n  r egu la t i on  of c e l l  
growth. An inc rea se  i n  the  pH of t h e  c u l t u r e  medium by 0.3 pH 
u n i t s  wi th  14 d l  b icarbonate  o r  a mixture  of organic  b u f f e r s  re- 
s u l t e d  i n  a 40% enhancement of c e l l  p r o l i f e r a t i o n .  This was 
preceded by a s i g n i f i c a n t  i nc rea se  i n  pentose  phosphate pathway 
a c t i v i t y  assessed by measurin t he  r a t i o  of 1 4 ~ 0 ~  product ion from 
glucose-1-14C and glucose-6-1& by cu l tu r ed  c e l l s .  To ta l  g lucose  
uptake by pH-enhanced c e l l s  was increased by 70% a s  compared wi th  
con t ro l s .  S t imula t ion of growth and increased uptake of glucose 
was always a s soc i a t ed  wi th  increased a c t i v i t y  of t he  pentose 
phosphate pathway. These d a t a  provide  f u r t h e r  evidence f o r  a 
pos s ib l e  c o n t r o l l i n g  r e l a t i o n s h i p  between a c t i v i t y  of t he  pentose 
phosphate pathway and c e l l  growth. 



INFLUENCE OF CLUCACON AND INSULIN ON ALANINE RELEASE 155 FROM CULTURED CHICK SKELETAL MUSCLE, Joseph B. War- 
%, Robert Taylor ,  Yale Univers i ty  School of Medi- 

c i n e ,  Departments of  P e d i a t r i c s  and 0 ~ / C y n ,  New Haven, Conn. 
Control  of muscle ca tabol ism i n  response t o  endocrine and nu- 

t r i t i o n a l  i n f luences  remains a  major ques t ion,  We have u t i l i z e d  
monolayer c u l t u r e s  of chick  embryonic s k e l e t a l  muscle t o  examine 
i n f luences  of glucagon and i n s u l i n  on a l a n i n e  r e l e a s e  from cul- 
t u r ed  muscle c e l l s .  Chick embryonic myoblasts were i s o l a t e d  from 
th igh  muscle of 14 day chick embryos and grown t o  confluency i n  
minimal e s s e n t i a l  medium (MEM) supplemented wi th  10% horse  serum 
and 5% chick embryo e x t r a c t .  The c u l t u r e s  conta in ing myof ib r i l s  
were c a r e f u l l y  washed wi th  Krebs-Ringer phosphate bu f f e r  (KRP) 
and incubated f o r  fou r  hours i n  KRP conta in ing 0.1 u n i t  i n s u l i n o r ;  
10 um glucagon. Af t e r  four  hours of incubat ion a t  37', t he  media 
was r e t a ined  f o r  assay of a l an ine  content .  MEM conta ins  no a l a -  
n ine  s o  t h a t  a l l  a l an ine  produced de r ives  from the  c e l l s  them- 
s e lves .  Addition of glucagon decreased a l an ine  r e l e a s e  i n t o  t he  
assay medium by 40-60%. Incubat ion wi th  i n s u l i n  a l s o  r e s u l t e d  i n  
a  40-50% decl ine .  Addition of 2  mM glucose  t o  t h e  assay medium 
i n  add i t i on  t o  glucagon o r  i n s u l i n  r e su l t ed  i n  an increased a l a -  
n ine  r e l e a s e  compared with con t ro l  cu l t u r e s .  The da t a  suggest  
t h a t  when precursors  a r e  absen t ,  a l an ine  r e l e a s e  is decreased and 
both i n s u l i n  and glucagon have a  p ro t e in  conserving e f f e c t .  Mow- 
eve r ,  i f  g lucose  i s  ava i l ab l e ,  a l an ine  r e l e a s e  from cu l tu r ed  ske- 
l e t a l  muscle can t ake  p l ace  even i n  t he  presence of glucagon and 
i n s u l i n .  This provides evidence f o r  t h e  f i r s t  t ime f o r  a  d i r e c t  
e f f e c t  of glucagon on gluconeogenic s u b s t r a t e  a v a i l a b i l i t y  a t  t he  
l e v e l  of muscle. 

156 THYROXINE EFFECT UPON URIOINE KINASE IN DEVELOPING 
CEREBELLUM. Morton E. Weichsel , J r . ,  UCLA School o f  
Med., Harbor Gen. Hosp., Dept. o f  Peds., Torrance, Ca 

A c t i v i t y  o f  u r i d i n e  kinase (UK) , a salvage ( r e u t i l  i z a t i o n )  
pathway enzyme f o r  py r im id ine  nuc leo t i de  b iosynthes is ,  has been 
shown p rev ious l y  t o  peak a t  12 days o f  age i n  developing r a t  
cerebel lum and t o  f a l l  on l y  s l i g h t l y  t h e r e a f t e r .  Because o f  t he  
known s h i f t  t o  an e a r l i e r  age i n  t he  developmental curve f o r  
ce rebe l l a r  DNA synthes is  and thymidine k inase (TK) a c t i v i t y  i n  
r a t s  t r e a t e d  w i t h  t hy rox ine  (T4) ,  we s tud ied  t he  a c t i v i t y  o f  UK 
du r i ng  ce rebe l l a r  development I n  T4 t r e a t e d  r a t  pups and cont ro ls .  
' 

UK a c t i v i t y  was found t o  be increased s i g n i f i c a n t l y  above con- 
t r o l  values a t  ages 2 ,  4, 6, and 9  days (maximum 119% o f  con t ro l  
a t  age 4  days) f o l l o w i n g  which a c t i v i t y  f e l l  s i g n i f i c a n t l y  below 
c o n t r o l  values by 12 days o f  age. UK a c t i v i t y  f rom bo th  t r e a t e d  
and c o n t r o l  animals f e l l  o n l y  moderately a f t e r  t he  peak a c t i v i t y  
a t  12 t o  15 days o f  age. By day 18, UK values i n  ce rebe l l a  o f  
c o n t r o l  and t r e a t e d  animals d i f f e r e d  by  o n l y  9%. These data show 
a l e s s  pronounced e a r l y  s t i m u l a t i o n  o f  UK by T4 compared ~ i t h  
p rev ious l y  repor ted T4 enhancement o f  TK a c t i v i t y .  However, both  
enzymes a re  a f f e c t e d  by Tq throughout e a r l y  ce rebe l l a r  onto- 
genesis. Developmental curves f o r  c e r e b e l l a r  UK under con t ro l  
and hype r thy ro id  cond i t i ons  thus d i f f e r  f rom those es tab l i shed  
under s i m i l a r  cond i t i ons  f o r  o the r  enzymes i nvo l ved  i n  py r im id ine  
b iosynthes is .  Whereas TK i s  f e l t  t o  be r e l a t e d  t o  DNA biosyn- 
t hes i s ,  these data support  t he  hypothesis t h a t  UK i s  assoc ia ted 
w i t h  t he  b iosynthes is  o f  RNA. 

DE NOVO PYRIMIDINE BIOSYNTHESIS DURING CEREBELLAR 157 -- DEVELOPMENT: EFFECT OF THYROXINE. Morton E. Weichsel, 
J r . ,  UCLA School o f  Medicine, Harbor General Hosp., 

Dept. o f  ~ e d m r i c s ,  Torrance, C a l i f .  
Thyroxine (T4) admin is tered from b i r t h  has been shown t o  ac- 

c e l e r a t e  ce rebe l l a r  DNA synthes is  i n  t he  r a t  f rom 2-6 days o f  age 
and t o  decrease DNA synthes is  t he rea f t e r .  Th i s  hormone-induced 
developmental acce le ra t i on  has l e d  t o  s tud ies  o f  t he  r e l a t i o n -  
sh ips  between T4, DNA, and a c t i v i t i e s  o f  de novo and salvage 
pathway enzymes i n v o l v i n g  py r im id ine  nuc leo t i de  b iosynthes is  
du r i ng  c e r e b e l l a r  development. The a c t i v i t y  o f  r a t  c e r e b e l l a r  
aspa r ta te  transcarbamylase (ATC), t h e  second enzyme i n  t h e  & 
nova pathway, has been shown t o  peak around 9 days and t o  d e c l i n e  
t h e r e a f t e r .  Cerebe l la r  ATC a c t i v i t y  i n  animals i n j e c t e d  d a i l y  
w i t h  Tq was found t o  be s i m i l a r  t o  t h a t  i n  c o n t r o l s  through age 
6 days; subsequently, t he  a c t i v i t y  i n  t r e a t e d  animals f e l l  s i g -  
n i f i c a n t l y  below c o n t r o l  values a t  ages 8, 10, 14 and 19 days. 
These r e s u l t s  show t h a t  T4 a f f e c t s  ce rebe l l a r  ATC a c t i v i t y  du r i ng  
t he  pe r i od  o f  decreasing r a t e  o f  ce rebe l l a r  DNA synthes is ,  w i t h  
t he  maximum d e f i c i t  being 81% o f  c o n t r o l  a t  age 14 days. Un l i ke  
enzymes s tud ied  thus f a r  f rom salvage and i n te r conve rs ion  path- 
ways, ATC a c t i v i t y  i s  n o t  s i g n i f i c a n t l y  a f f e c t e d  du r i ng  e a r l y  
c e r e b e l l a r  development when DNA synthes is  i s  acce lera ted by t hy -  
rox ine.  Th i s  unique e f fec t  of T  on t he  &ko pathway enzyme 
ATC suggests t h a t  hormones may a f f e c t  each pathway f o r  py r im id ine  
nuc leo t i de  b iosyn thes i s  i n  a  d i f f e r e n t  manner a t  each age of 
e a r l y  development and t h a t  s p e c i f i c  c o n t r i b u t i o n s  o f  g iven meta- 
b o l i c  pathways t o  both  DNA and RNA b ios  n thes i s  du r i ng  d i f f e r e n t  
stages o f  development must be f u r t h e r  eyucldated. 

VARIATIONS IN AMNIOTIC FLUID OSMOLALITY WITH GESTA- 158 TIONAL AGE AND MATERNAL DISEASE, AND ITS RELATION TO 
L/S RATIO, CREATININE, URINARY ESTRIOL LEVELS ANC 

OXYTOCIN CHALLENGE TEST. Paul Y.K. Wu, Uwe Goebelsmann, Sze K. 
Ho, Omar Ghazzawi. Univ. o f  Southern C a l i f o r n i a  Sch. o f  Med., 
LAC-USC Medical Center, Depts. o f  P e d i a t r i c s  and OB/GYN, Los 
Angeles. 

Both volume and composit ion o f  amnio t ic  f l u i d  i s  known t o  
vary  w i t h  ges ta t i ona l  age. The c u r r e n t  s tud ies  i nvo l ved  
amnio t ic  f l u i d  (AF) specimens obta ined from 700 pregnant mothers 
a t  va ry i ng  lengths  o f  ges ta t i on .  Osmola l i ty  was found t o  
decrease from 290 mOsm/L a t  28 weeks ' ges ta t i on  t o  values rang- 
i n g  from 195 t o  258 mOsm/L a t  term. The f a l l  i n  o s m o l a l i t y  was 
c o r r e l a t e d  w i t h  a  r i s e  i n  L/S r a t i o  and c r e a t i n i n e  i n  AF. I n  
pregnancies compl icated w i t h  diabetes, ch ron i c  hyper tens ion and 
pre-eclampsia, osmo la l i t y  was found t o  be h igher  than values 
obta ined from uncomplicated pregnancies du r i ng  corresponding 
weeks, and sequent ia l  specimens i n d i c a t e  a  r i s e  i n  o s m o l a l i t y  
w l t h  i nc reas ing  ges ta t i ona l  age. Th i s  r i s e  was assoc ia ted w i t h  
a  f a l l  i n  u r i n a r y  e s t r i o l  l e v e l s ,  b u t  had no r e l a t i o n  t o  L/S 
r a t i o  o r  c r e a t i n i n e  l e v e l s  i n  AF. I n  pos tma tu r i t y ,  an increase 
i n  AF osmo la l i t y  was observed t o  be c o r r e l a t e d  w i t h  SGA i n f a n t s  
r a t h e r  than t o  i nc reas ing  ges ta t i ona l  age. I n  p lacenta  p r e v i a  
and Rh s e n s i t i z a t i o n  t he  change i n  osmo la l i t y  i n  AF was v a r i a b l e  
depending on t he  f e t a l  cond i t ion .  No r e l a t i o n  was found between 
amnio t ic  f l u i d  osmola l i  t y  and response t o  oxy toc in  cha l lenge 
t e s t .  

DEVELOPMENTAL PHARMACOLOGY 
1 C f i  LEFT VENTRICULAR CONTRACTILITY I N  NEWBORNS OF 

SMOKING MOTHERS. Robert A. Achte l ,  and John L. 
Erickson, (Spon. by Char l ton C. Mabry). Un ive r s i t yo f  

Kentucky College of Medicine, Department of P e d i a t r i c s ,  Lexington. 
Le f t  v e n t r i c u l a r  c o n t r a c t i l i t y ,  (LVC) i n  newborns exposed t o  

n i c o t i n e  throughout ge s t a t i on  has h i t h e r t o  no t  been considered,  
and was t he  o b j e c t  of t h i s  i nves t i ga t i on .  Immediately a f t e r  
breeding, 12 ewes were t he  sub j ec t  of i n fus ions  of n i c o t i n e ,  
400pg/day, n=6, and, normal s a l i n e ,  n=6, i n t o  previously  
placed s i a l a s t i c  jugular  venous r e se rvo i r s .  LVC was s tud i ed  i n  
17 (n icot ine=8,  normal sa l ine=9)  c losed ches t  r e f l e x i c  newborn 
lambs sub j ec t ed  t o  t r a n s i e n t  sys temic  hypoxia and in fus ions  of 
i sop ro t e r eno l  (O.lpg/kg). LVC was assessed by changes i n  Vce 
(dp/dt/developed p re s su re  40mmHg) a t  a  constant  h e a r t  r a t e .  
A r t e r i a l  blood gases  and pH were c lo se ly  monitored. I n  response  
t o  hypoxia, a l l  animals demonstrated an  i nc rea se  i n  LVC (p<0.001), 
a  g r e a t e r  i nc rea se  being seen i n  t he  n i c o t i n e  group (pC0.05). 
I sop ro t e r eno l  i n fus ions  e l i c i t e d  a  comparable i nc rea se  i n  LVC i n  
both groups. Beta adrenergic  blockade abol ished an i nc rea se  i n  
LVC t o  e i t h e r  hypoxia o r  i sop ro t e r eno l  i n  both  n i c o t i n e  and 
con t ro l  animals.  It is  concluded t h a t  hypoxia evokes a  g r e a t e r  
i nc rea se  i n  LVC i n  newborns exposed t o  n i c o t i n e  throughout 
ge s t a t i on .  That a  s i m i l a r  i nc rea se  i n  LVC i n  a l l  animals was 
e l i c i t e d  by t he  i n fus ion  of i sop ro t e r eno l  suppor ts  previous 
f i nd ings  t h a t  endogenous myocardial norepinephr ine  syn thes i s  is 
increased with chronic  exposure t o  n i co t ine .  
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PHARMACODYNAMIC ASPECTS OF CYCLOPENTOLATE AND PHENYL- 
EPHRINE OPHTHALMIC DROPS I N  TRE NEWBORN. J.V. Aranda 
and A. Euchs. ( I n t r o .  by E.Colle),Dept.  Newborn Med. 

i l d r e n ' s  Hosp. & Dept. of Pharmacol.& Thera.(Roche 
Dev. Pharmecol. Un i t ) .  YcGill Univ., Montreal,  Canada. 

Cyclopentola te  (Cy) and phenylephrine (P) a r e  used r o u t i n e l y  
t o  produce cycloplegia  and mydrias is  f o r  ophthalmoscopic exam- 
i n a t i o n  (OFxj i n  pre term i n f a n t s  du r inp  o r  a f t e r  oxygen therapy.  
The pharmacodynamic  ropert ties of t he se  drugs tiave been s tud i ed  
i n  9 w e t e r m  f o r  a  24 hour per iod dur ing a  rou t ine  OEx. Mean 
b i r t h  we;ghts ('S.E.) was 1855.9'102.9 gm and weights  dur ing OEx 
was 1:43.3+156.7 em. Ges t a t i ona l  age was 31.7'0.8 weeks and age 
on OEx was 26.4f6.4 days. Af ter  base  l i n e  measurements were 
obta jned,  one drop o f  Cy (0.5%) and one d r o ~  of P (2 .5%)  per eye 
were adminis tered  t o  4  neonates.  One drop of  1% Cy alone per  eye 
was s j . ~ i l a r i l y  adminis tered  t o  5 neonates. Rela t i ve  t o  ba se l i ne  
pup i l l a ry  s i z e  (1.6fO.l mm) s i p n i f i c a n t  i nc rea se  i n  p u p i l l a r y  
s i z e  was noted 5  min post -adminis t ra t ion  of e i t h e r  Cy&P o r  of Cy 
alone. Time t o  maximal p u p i l l a r y  d i l a t a t i o n  (5.2f0.2 mm)was 30 
min with Cy&P and 20 min with Cy a lone (4.8'0.2 mm). Duration of  
p u p i l l a r y  d i l a t a t i o n  was 6  h  wi th  Cy&P and 9  h r s  wi th  Cy. Light  
r e f l e x  was l o s t  between 5-10 min, wi th  Cy&P and l e s s  than 5  min 
i n  Cy a lone.  Loss of l i g h t  r e f l e x  l a s t e d  f o r  12 h. Transient  
i nc rea se  i n  s y s t o l i c  blood p re s su re  ( A B P = ~ P ~ ~ R ~ ) ,  was noted only  
wi th  Cy&P a t  60 min. No change i n  h e a r t  r a t e  w i th  both  dose re-  
gimens. The d a t a  suepes t  t h a t  OEx should be done 20-30 min a f t e r  
CyfP and the  newborn should be p ro t ec t ed  from in t ense  l i g h t  ex- 
posure a t  l e a s t  12 h  fo l lowing admin i s t r a t i on  of  CykP. 



1 MATERNAL-FETAL TRANSFER OF CEFATRIZINE. Betty 161 PHARMACOKINETICS OF TOBRAMYCIN SULFATE I N  
NEWBORNS. A l l a n  M. R r b e t e r ,  Marta B l e s a ,  

Michelle D a n i s h ,  B r i a n  R o s e n f  eld,  G e o r a e  P e c k h a m ,  
Sumner  Y a f f e  a n d  S t a n l e  A P l o t k i n ;  C h i l d r e n ' s  Hosp . ,  
P h i l a d e l p h i a ,  P a .  1 9 1 0 e  

T h e  p h a r m a c s k i n e t i c s  o f  t o b r a m y c i n  s u l f a t e  (TS)  
w e r e  s t u d i e d  i n  47 n e w b o r n s  w i t h  s u s p e c t e d  o r  p r o v e n  
sepsis. G e s t a t i o n a l  a g e s  v a r i e d  f r o m  28 t o  43 wks. 
w i t h  b i r t h  w t ,  o f  0 .9  t o  4.4 Kg. TS  w a s  g i v e n  I V  a t  
1.7mgm/Kg/dose g 8 h r .  i n  c o m b i n a t i o n  w i t h  a m p i c i l l i n  o r  
c a r b e n i c i l l i n .  TS levels  w e r e  d e t e r m i n e d  b y  a n  aaar 
d i f f u s i o n  m e t h o d  a g a i n s t  B. s u b t i l i s .  M ~ l t i p l e  s e r u m  
levels  o f  TS  w e r e  d e t e r m i n e d  o n  each p t .  T h e  mean TS  
l e v e l  a t  63 t o  9 0  m i n u t e s  a f t e r  c o m p l e t i o n  o f  a d o s e  
w a s  5.4pgm/ml ( r a n g e =  2.5 t o  24): a t  7 t o  8 h r  a f t e r  
a d o s e  the mean w a s  l.b;lgm/ml ( r a n g e =  3.8 t o  < I ) ,  
Mean serum h a l f  l i f e  w a s  5 . 6  hrs ( r a n g e  5 t o  1 0  hr); 
i n v e r s e l y  related t o  the g e s t a t i o n a l  a n d  e x t r a -  
u t e r i n e  a g e .  N i n e  n e w b o r n s  w e r e  s t u d i e d  i n  g r e a t e r  
d e t a i l  i n c l u d i n g  2h hr. u r i n e  excretion, as w e l l  as 
m a t c h e d  u r i n e . - s e r u . n  pairs,) t o  yeild d a t a  o n  volume 
d i s t r i b u t i o n ,  r e n a l  clearance, a m 3  the r e l a t i o n s h i p  3f 
d r u g  levels  t o  c r e a t i n i n e  c l e a r a n z e .  It w a s  i m p o s s i -  
b l e  t o  predict levels o n  a n y  g i v e n  n e w b o r n  by a g e  o r  
serum c - c e a t i n i n e .  A l l  n e i v b o r n s  dere m o n i t o r e d  f o r  
c h a n g e s  i n  b l o o d  c h e m i s t r i e s ,  h e m t o l o g i c  i n d i c e s ,  a n d  
u r i n a r y  s e d i m e n t  w i t h  no evidence o f  t o x i c i t y  d x i n g  
t h e r a p y .  

L'HARMACOK~NETICS OF MEPERIDINE I N  INFANTS 162 Gerald F. Atwood, Michael A. Evans, and Raymond D. 
Harbison (Sponsored by Thomas P. Graham, J r . ) ,  

Departments of P e d i a t r i c s  and Pharmacology, Vanderbi l t  Univers i ty  
Medical Center,  Nashvi l le ,  Tennessee 37232 

Meperidine (Demerol) is  commonly used i n  i n f a n t s  and ch i ld r en  
a s  premeditation undergoing var ious  procedures.  C l i n i c a l  experi-  
ence i n  i n f a n t s  has  suggested t h a t  the  du ra t i on  of a c t i o n  and 
response of meperidine may be reduced i n  t h i s  age group when com- 
pared t o  adu l t s .  Nine i n f a n t s  ranging from 3 t o  18  months of age 
undergoing ca rd i ac  c a t h e t e r i z a t i o n  procedures were given an 
in t ravenous  bolus  of meperidine i n  doses ranging from 0.65 t o  1.1 
mg/Kg dur ing t h e  procedure, Blood samples were withdrawn and 
plasma meperidine was analyzed by gas- l iquid  chromatography. 
Binding was a l s o  determined i n  plasma samples from both  i n f a n t  
and normal a d u l t  s u b j e c t s  u s ing  (n-methyl-C-14) meperidine HCL. 

The T1/2 (6) i n  t h e  i n f a n t s  was 2.3.rO.4 h r s  wi th  a s teady s t a t e  
volume of d i s t r i b u t i o n  [Vd ( s s ) ]  of 5 l i t e r s / ~ g .  Previous stud- 
i e s  from t h i s  i n s t i t u t i o n  demonstrated t h a t  i n  normal a d u l t s  t h e  
TI12 (B) was 3,3+0.9 h r s  and mean Vd(ss) was 4,17 1i tersIKg.  
Plasma binding of C-14 meperidine i n  a d u l t s  was 64%. In fan t s ,  
however, had an  i nc rea sed  plasma binding value up t o  85%. 

It appeers  t h a t  the  decreased T1/2 ( 6 )  of  meperidine i n  
i n f a n t s  c o r r e l a t e s  w i th  t he  c l i n i c a l  impression of a diminished 
du ra t i on  of ac t i on .  The increased plasma binding i n  i n f a n t s  
a s soc i a t ed  w i th  t he  lower T1/2 8 and e s s e n t i a l l y  s i m i l a r  Vd(ss) 
would suggest  e i t h e r  increased h e p a t i c  blood flow i n  t he  younger 
age  group o r  g r e a t e r  a v a i l a b i l i t y  of t he  drug f o r  h e p a t i c  metab- 
o l i sm  because oC h ighe r  plasma binding. 

METABOLISM O F  PROSTAGLANDINS A1 A N D  E l  163 (PGAI & P G E ~ )  BY T H E  P E R F U S E D  RABBIT  LUNG: 
DEMONSTRATION O F  A G E  D E P E N D E N C E .  M i c h a e l  

A. B e r m a n ,  K,  B a k e r ,  C.N.  G i l l i s ,  Yale  Univ .Sch.Med. ,  Depts .  
P e d .  & Anes th . ,  New Haven.  ( In t r .  b y  N o r m a n  S. T a l n e r )  

R e m o v a l  a n d  m e t a b o l i s m  of PGAl  a n d  P G E l  w a s  m e a s u r e d  i n  
i s o l a t e d  p e r f u s e d  r a b b i t  lung p r e p a r a t i o n s  a t  a g e s  1, 2, 14, 35 .42,  
56, 84, 112, 1 4 0  days .  L u n g s  w e r e  p e r f u s e d  t h r o u g h  ind iv idua l  
r i g h t  and  l e f t  p u l m o n a r y  a r t e r y  cannu lae  w i th  100  n g / m l  of t r i t i a -  
t e d  PGAl  and  PGEl  a t  2 m l l m i n .  P u l m o n a r y  venous  e f f l uen t s  
w e r e  ac id i f i ed  a n d  e x t r a c t e d  w i t h  e t h y l  a c e t a t e .  P G  compounds  
a n d  t h e i r  e x t r a c t a b l e  m e t a b o l i t e s  w e r e  i den t i f i ed  b y  t h i n  Layer 
c h r o m a t o g r a p h y .  R e p r e s e n t a t i v e  d a t a  f o r  t h e  1 a n d  56 d a y  g r o u p s  
a r e  Listed. 

70 Nonl ip id  So l -  
& ub le  P r o d u c t  70 Unchanged 70 Metab .  I 70 Metab.  I1 

P G A l  PGEl  PGAl  P G E l  P G A l  P G E l  PGAl  P G E l  
Id  1 7 . 3  1.5 6 6 . 8  6 2 . 9  30.5  4 3 . 1  1 0 . 7  9 .6  

t 3 . 3  5 .2  f8 .1  t 10 .0  f5 .7  t 6 . 3  f l . 7  +.8 

56d 3 8 . 3  5.2 38.3 26.7 43.5  6 0 . 1  18 .2  11.0 
+1.O t . 5  +2.4 t 3 . 1  t3.O i4.O t 5 . 2  21.3 

I n  conEras t  t o  pYevious-repor t i  u s i n g  b i o a s s a y  m e a s u r e m e n t s  of 
PGA1, t h e  t a b l e  r e v e a l s  t h a t  P G A l  i s  s i gn i f i can t ly  m e t a b o l i z e d  
b y  t h e  p e r f u s e d  r a b b i t  lung. M o r e o v e r ,  c h a n g e s  i n  up t ake  a n d  
m e t a b o l i t e s  of P G A l  a n d  P G E l  w i th  a g e  a r e  d e m o n s t r a t e d .  

IVT Bernard, Salvador ~ a r c i a - ~ a ' z a r e s  , Omar  ha, Paul  
Thie len  and Charles A. Bal lard .  (Spon. by Paul F. 

Wehrle). Univ. of Southern Ca l i fo rn i a ,  LAC-USC Med. Ctr . ,  Depts. 
of P e d i a t r i c s  and Obs t e t r i c s  & Gynecology. 

To i n v e s t i g a t e  the  ma te rna l - f e t a l  t r a n s f e r  and f e t a l  pharma- 
cology o f  a new semi-synthet ic  cephalospor in  a n t i b i o t i c ,  12 
hea l t hy  gravidas  received a s i n g l e  lOOOmg o r a l  dose of c e f a t r i -  
z ine  (BL-S640) 3 t o  20 hours p r i o r  t o  t he rapeu t i c  abo r t i on  and 
s t e r i l i z a t i o n  by hysterectomy. BL-S640 concentra t ion was assayed 
mic rob io log i ca l l y  i n  maternal  serum (a t  1, 2, 4 ,  8 hours and a t  
d e l i v e r y ) ,  myometrium, f e t a l  t i s s u e s  (p lacenta ,  b r a i n ,  k idney,  
l i v e r ,  lung) and f l u i d s  (amniotic,  CSF, u r ine  and serum). 
Maternal  serum h a l f - l i f e  ( T - h )  was 1.5 hours and the  peak serum 
concentra t ion was 18)1~/ml a t  4 hours.  Ant imicrobia l  a c t i v i t y  
was no t  de t ec t ed  i n  myometrium, f e t a l  l i v e r  o r  bra in .  P l a c e n t a l  
concentra t ions  of  c e f a t r i z i n e  reached 1,6pg/gm and pla teaued 
between 5 and 14 hours.  BL-S640 was found i n  t he  CSF of < 16 
weeks' g e s t a t i o n  f e t u s  and 4 .2ug Iml  f o r  14 hours.  Feta-l, lung 
and kidney t i s s u e  concentra t ions  were <l,ug/gm by 6 hours.and 
f e t a l  u r ine  concentra t ions  reached 2)1~/ml  by 5 hours fo l lowing 
maternal  drug admin i s t r a t i on .  Amniotic f l u i d  peaked a t  0.2pg/ml 
a t  6 hours and disappeared by 14 hours.  These d a t a  i n d i c a t e  ve ry  
l i t t l e  ma te rna l - f e t a l  t r a n s f e r  of c e f a t r i z i n e  and no s p e c i f i c  
t i s s u e  accumulation. 

EFFECT OF PROPRANOLOL I N  THE TREATMENT OF 165 HYPERTENSION I N  CHILDREN 
Robert C. Boerth (Sponsored by Thomas P. Graham, J r . )  

Vanderbi l t  Univers i ty  Medical Center,  Departments of P e d i a t r i c s  
and Pharmacology, Nashvi l le ,  Tennessee 

Propranolol  (P) is  used t o  t r e a t  some types  of  hyper tens ion 
(BBP) i n  a d u l t s ,  bu t  no informat ion is  a v a i l a b l e  on e f f e c t i v e  
doses o r  plasma l e v e l s  of P when P is  used a s  an  an t ihype r t ens ive  
agent i n  ch i ld r en  and adolescents .  This s t udy  r epo r t s  t h e  
r e s u l t s  from 11 hyper tens ive  p e d i a t r i c  p t s  (ages 7 mos t o  16 y r s )  
i n  whom plasma l e v e l s  of P were measured a t  t h e  end of dosage 
i n t e r v a l s .  The BBP i n  6 p t s  (ages 7 mos t o  11 y r s )  was secondary 
t o  chronic  r e n a l  parenchymal d i s e a s e  o r  hypop la s t i c  abdominal 
a o r t a  (Group I ) ,  and 5 p t s  (ages 14 t o  16 y r s )  had primary HBP 
(Group 2).  Four p t s  had high pe r iphe ra l  r en in s  and 7 p t s  had 
normal renins .  Pre t rea tment  BP averaged 144198 i n  Group 1 and 
1431104 i n  Group 2 .  P was the  only pharmacologic agent  i n  5 
p t s ,  and 6 p t s  received P p l u s  d i u r e t i c s ,  A dose of  P was con- 
s i d e r e d  t o  be e f f e c t i v e  when d i a s t o l i c  BP was reduced t o  < 90mmHg 
P reduced BP i n  a l l  11 p t s ,  E f f ec t i ve  doses of P ranged from 2.5 
t o  16 mg/Kg/day i n  Group 1 p t s ,  and e f f e c t i v e  plasma l e v e l s  
averaged 140 nglml (range=4O t o  226 nglnil), I n  Group 2 the  
e f f e c t i v e  dose of P ranged from 1.8 t o  7.4 mg/Kg/day, and ef fec-  
t i v e  plasma l e v e l s  ranged from 54 t o  310 ng/ml (mean=l l l  nglml). 
There were no observed s i d e  e f f e c t s  i n  any of t he  p t s ,  It is COIF 

cluded t h a t  1 )  P may be e f f e c t i v e  f o r  t r e a t i n g  HBP of var ious  
e t i o l o g i e s  i n  p e d i a t r i c  p t s ,  2 )  t h e r e  is  wide v a r i a t i o n  i n  dosage 
requirements of  P between hyper tens ive  p t s  and 3) P has  no e f f e c t  
on HBP u n t i l  plasma l e v e l s  > 40 t o  50 nglml a r e  reached. 

- - - PROGNOSIS OF INFANTS BORN TO DRUG DEPENDENT MOTHERS: 
ITS RELATION TO THE SEVERITY OF WITHDRAWAL DURING THE 16' NEONATAL PERIOD. Cleofe J. Chavez, Enrique M. Ost rea ,  

Jr., Milton E. S t r aus s  Joan C. S t r  ke r ,  Wayne S t a t e  Univ., Hut- 
z e l  Hosp. & c h i l d r e n l s ' ~ o s p .  of ~ i c ' .  Depts. of Peds.,  Psychol.  
& OB. De t ro i t .  Michiean ( S ~ o n .  bv Sa:f~rd N.  Cohen) " . .  

A systemat ic  follow-up of 103 i n f a n t s  of d ru  dependent mothers 
(IDDM) was conducted t o  determine t h e i r  growth mental & sycho- 
motor develo ments. Based on s p e c i f l c  c r l t e r l a  ( I n t ' l .  J. xdd ic t .  
Dis. 2:187 P975) t h e  s e v e r i t y  of t h e  withdrawal was assessed a s  
minor t o  mild (MMJ i n  79 i n f a n f s  (77%) .& moderate t o  s eve re  (MS) 
i n  24 (23%). Six  (27%) of t h e , l n f a n t s  1n t h e  MS group.received 
drug t rea tment  t o  con t ro l  t h e l r  withdrawal m a n ~ f e s t a t i o n s .  
RESULTS: During t h e  f i r s t  8 weeks of follow-up a s i g n i f i c a n t l y  
h i g h e r i n c i d e n c e  of e r s i s t e n t  withdrawal s i  n& were obse ved 1n 
t h e  MS compared t o  t i e  MM grou . a t  2 weeks Pi7118 vs .  31754  H <  
0.005). a t  4 weeks (10117 vs  Ei/5!; pq0.02) &, a t  8 weeks (31 6 
vs 2/19. p<O 02). Drug t rea tment  m t h e  MS group d ld  no t  a l t e r  
th;! freq;enc ' o r  du ra t i on  of t he  withdrawal si  ns .  Although a t  
b i r t h  t h e  MZ wei  hed more than t h e  MM group (3167t454 vs .  2914f 
448 g f  p<0.01) t t e r e  were no s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e i r  
mean we1 h t  l&ng th  & head circumference (HC) a t  ages  2 4 & 6 
months. &ow&ver, dur iqg !he f i r s t  4 months t h e  t o t a l  wi ight  a i n  
of t h e  MM rou was s l g n l f i c a n t l y  g r e a t e r , t h a n  t h e  MS y o u p  5328 
f809 vs .  2855'869 < O  05 The mean welght l eng th  HC o i  t h e  
t r e a t e d  vs.  t h e  un?$eEtei MA'infants were no t  'si n l f i c a n t l y  d i f -  
f e r en t .  Mental & psychomotor development s co re s  %id no t  s i g n i f i -  
c an t ly  d i f f e r  i n  t h e  MM & MS roup when examined a t  4 & 6 months. 
However, i n  a few i n f a n t s  (N=%) t e s t e d  a t  I yea r ,  t h e  MS (N=4) 
scored l e s s  than t h e  MM grou i n  t h e  mental developmental index 
(102.5t0.7 vs .  120.5+5 2. p<8 005) Other medical problems eq- 
countered du r in  t h e  foliow-up of , f h e  i n f a n t s  were of g a s t r o m -  
t e s t ~ n a l  s k i n  8 r e s p i r a t o r y  o y i  In .  The occurrence of t h e ~ e  prob- 
lems i n  both  groups was e s sen f l a f ly  iml l a r .  owever more i n f a n t s  
i n  t h e  MS group were hospitalized (5719 vs .  6765; p<0.025). Two 
i n f a n t s  i n  t h e  s e r l e s  d ied .  both  a t  l e s s  than 3 mos. of age  a s  
sudden i n f a n t  death  syndromes. 



, , , RESPONSE OF THE LAMB FETUS TO EXOGENOUS VASO- 

of Perinatolwy, N.Y.C. 
Extremely h$jh levels of vasopressin have been found in fetal blood both 

a t  delivery and under hypoxic conditions. Experiments have been under- 
taken in 8 fetal lambs intact in utero and in 8 newborn lambs in order to 
study the renal response to 5.0-10.0 mU/kg vasopressin I.V. Vasopressin 
caused an increase in urine output from 0.17 to a maximum of 0.58 ml/kg 
min and in osmolality from 149 to 310 mOsm/kg a t  the end of one hour. 
This response was accompanied by an increase in the concentration of both 
sodium and chloride in the urine. In the newborn vasopressin also caused 
a rise in urine output, but the rise was transient and much smaller, from 
0.09 to 0.21 ml/kg min after 15 min while urine osmolality rose from 
330 to 510 mOsm/kg and remained elevated for two hours. In both the 
fetus and the neonate, vasopressin caused a fall in free water clearance 
which lasted for approximately 30 min in the fetus and one hour in the 
newborn. Vasopressin caused a rise in mean arterial blood pressure of 
10-20 mmHg within 15 seconds. Blood pressure began to decline after 5 
min and returned to control level by 15-30 min. These studies indicate 
that in the well hydrated healthy fetus, vasopressin, in a dose that produces 
antidiuresis in the adult, has a predominantly natriuretic action which can- 
not be explained entirely by its pressor effect. This response provides an  
explanation for the natriuresis that occurs following partial or complete 
seclusion of the umbilical cord in the fetal lamb. 

EFFECT OF RITODRINE INFUSION ON UTERO-PLACENTAL 168 CIRCULATION IN PREGNANT SHEEP. Richard A. Ehrenkranz 
Adrian M. Walker,Gary K. Oakes,Mar a r e t  K McLaughlin 

and Ronala A=,-(Spon. By Joseph m h ~ r e i n a n c y  
Research Branch, NICHD, NIH, Bethesda, Md. 

We s tud ied  t h e  response of t h e  utero-placental c i r c u l a t i o n  i n  
ch ron ica l ly  instrumented Oorset sheep t o  r i t o d r i n e  (R), a 6- 
adrenergic  agon i s t  e f f e c t i v e  i n  a r r e s t i n g  premature l abo r  i n  
humans. A t  122-132 d ges t a t ion ,  e lect romagnet ic  flow probes were 
appl ied t o  t h e  main u t e r ine  a r t e r y  o f  t h e  pregnant horn and t h e  
common intra-abdominal umbilical vein;catheters  were placed i n  
maternal and f e t a l  vessels  and t h e  amniotic cavi ty .  A t  2-13 d 
postoperat ion,  R was infused IV t o  the  ewe f o r  120 m i n ;  u t e r ine  
con t r ac t ions  were not  present .  During R infus ions  of incremental 
doses from 100 t o  800 vglmin (n=5) ,  u t e r ine  blood flow ( U t B F )  
f e l l  progress ively  t o  43+6% (meancSE, p<.01) below control  
levels, and mean maternal a r t e r i a l  pressure  (MMAP) decl ined 20i: 
6% (p<.05) .  Ourin constant  infus ions  of 100 (n=5r ,  400 (n=6) 
o r  800 pg/min (n.43, UtBF decreased 1024% (p<.05), 3725% (p<.001) 
and 3127% (pc.05) r e spec t ive ly ,  and MMAP decreased 622% (pc.051, 
20+5% (pc.02) and 25+9% (p<.05) respect ively .  Dose-related e leva-  
t i o n s  of maternal hea r t  r a t e  ranging from 24-100% (p<.01) oc- 
curred with both regimens. During a l l  o f  t hese  infus ions ,  umbili- 
ca l  blood flow (UmBF), mean f e t a l  a r t e r i a l  pressure ,  and f e t a l  
hea r t  r a t e  d id  not  change s i g n i f i c a n t l y ,  and maternal and f e t a l  
a r t e r i a l  pH,PC02 and PO2 remained normal. Thus, R i n fus ions  in  
t h i s  sheep preparat ion decrease  U t B F  s i g n i f i c a n t l y  without 
impairing UmBF o r  f e t a l  acid-base s t a t u s .  

169 MORTALITY I N  INFANTS OF DRUG-DEPENDENT MOTHERS.Loretta 
P.Finnegan,M.D., Dian Reeser ,B.A. ,Jacob ~ c h u t  ,M.D= 
by Maria Delivoria-Papadopoulos,M.D.),Phila.Gen.Hosp. 

( P G H ) , D ~ ~ ~ S  .of Ped.& Psych. ,Univ.of Penna.Sch.of Med. ,Phila.,Penna. 
With t h e  inc reas ing  improvement i n  recogni t ion and t reatment  of 

neonata l  i l l n e s s , t h e  mor t a l i t y  r a t e  (34%-96%) i n  in fan t s  of drug- 
dependent mothers (IDDM) has been reduced t o  3-20% i n  var ious  
cen te r s .  Neonatal mor t a l i t y  i n  c o n t r o l  i n f a n t s  born a t  PGH was 
compared t o  t h a t  i n  IDDM. The drug-dependent mothers were of 3 
types:  Group A (N=65) heroin  dependent, no p rena ta l  ca re ;  Group B 
( ~ = 9 8 )  methadone dependent, aver .  1 .8  p r e n a t a l  v i s i t s ;  Group C 
( ~ = 1 6 6 )  methadone dependent, aver .  8.2 p rena ta l  v i s i t s .  I n  1586 
c o n t r o l s ,  15.2% were low b i r t h  weight (LBW), <2500 gas .  The over- 
al l  m o r t a l i t y  was 1.6% and i n  LBW i n f a n t s  10.0%. In  329 I D D M ,  
27.9% were LBW; t h e  o v e r a l l  mor t a l i t y  was 4.9% ( 3  t imes  t h a t  of 
c o n t r o l s )  and i n  LBW i n f a n t s  it was 13.0%. The incidence of LBW 
i n  Groups A, B, and C was 47.6%, 37.7%, and 16.2% and mor t a l i t y  
r a t e  was a s  follows: Overal l  % LBW$ 

Group A ( ~ = 6 5 )  4.6 9 .7  
Group B ( ~ = 9 8 )  8 .2  23.5 
Group C ( ~ = 1 6 6 )  2.4 3.7 

The most s t r i k i n g  mor t a l i t y  r a t e s  a r e  i n  Group B where t o t a l  
b i r t h s  and LBW i n f a n t s  a r e  a f f ec t ed .  This  suggests  t h a t  methadone 
given i n  an uncontrol led  manner i n  pregnant women may be more 
h c m f u l  t han  i l l i c i t  heroin .  I n  con t r a s t ,  methadone maintained 
mothers wi th  adequate p r e n a t a l  and add ic t ive  ca re  have a somewhat 
increased o v e r a l l  mor t a l i t y  b u t  decreased mor t a l i t y  i n  LBW infants  
i n  comparison t o  t h e  con t ro l  population. 

REVERSAL OF NARCOTIC RESPIRATORY DEPRESSION I N  THE 170 NEWBORN. T i l o  Gerhardt,  Eduardo Bane&&, 
Cohen, Luis Fernandez Rocha, Kathy Hols insra ,  ( ~ n t r o .  

by W.W. ~ l e v z )  Univers i ty  of Miami, School of Medicine, Dept. 
of Ped ia t r i c s ,  Miami, Flor ida .  

This s tudy was done t o  evaluate  t h e  e f f ec t iveness  of Naloxone 
when administered t o  depressed i n f a n t s  a t  b i r t h .  Minute ven t i l a -  
t i o n  (CE) end t i d a l  PC02 (P  CO ) and v e n t i l a t o r y  response t o  C02 
were measured i n  20 infants%o?n t o  mothers who received 1 t o  1.5 
mg/kg of Meperidine IV wi th in  2 h r s .  p r i o r  t o  a normal'vaginal 
de l ive ry .  These determinations were done 20-30 minutes a f t e r b i r t h  
and repeated 10 minutes a f t e r  t h e  i n f a n t  received e i t h e r  Naloxone 
0.01 mg/kg I M  (n=12) o r  placebo (n=8). 

vE(ml/minxkg) PAC02 (mmHg) C02 r e sp .  (ml/kgxmim 
WgpAC02)  

before  a f t e r  before  a f t e r  'before a f t e r  
Naloxone 314235 388540 42.552 0 4 0 . 7 s .  6 16.452.0 31.422.4 
Placebo 301237 314?145 43.652 5 41.652.6 20.153.7 16.652.6 
Before medication both  groups showed r e s p i r a t o r y  depress ion mani- 
f e s t ed  mainly-by a decreased C02 response. After  medication, C02 
response and VE increased s i g n i f i c a n t l y  i n  t h e  Naloxone group 
(P<O.05) and t h i s  i nc rease  was l a r g e r  i n  t h e  more depressed 
in fan t s .  There was a s i g n i f i c a n t  negat ive  c o r r e l a t i o n  be tween th i s  
improvement and t h e  i n i t i a l  C02 response. (r=0.88 M0.001) I n  t h e  
neonates who received placebo no s i g n i f i c a n t  change occurred i n  
t h e  C02 response o r  VE. I n  conclusion, Naloxone e f f e c t i v e l y  
reversed neonata l  r e s p i r a t o r y  depression secondary t o  Meperidine 
given t o  mothers No depressant  agon i s t i c  e f f e c t  was observed i n  
i n f a n t s  who were not  depressed and received t h i s  medication. 
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EFFECT OF MEPERIDINE ON RESPIRATION I N  THE NEWBORN, 
T i lo  Gerhardt,  Eduardo Bancalar i ,  Paul Tocci,  
Cohen, Luis Fernandez Rocha, Kathy Holsinger,  e. 

- W .  W. Cleveland) Univers i ty  of Miami, School of Medicine 
Department of Ped ia t r i c s ,  Miami, Flor ida .  

The purpose of t h i s  work was t o  determine t h e  e f f e c t s  of Mepe- 
r i d i n e  given t o  t h e  mother dur ing l abo r  on t h e  r e s p i r a t i o n  of t h e  
newborn. We s tudied 24 f u l l  term i n f a n t s  born t o  mothers wi th  
normal pregnancy who received only Meperidine 1 . 0  - 1 . 5  mg/kg IV 
within  2 hours p r i o r  t o  an uncomplicated de l ive ry .  Apgar Score 
was recorded a t  1 and 5 minutes and r e sp i r a to ry  r a t e  (RR), t i d a l  
volwne (vT) ,  minute v e n t i l a t i o n  end t i d a l  C02 (P C02) and 
v e n t i l a t o r y  response t o  C02 were determined 20-30 minutes a f t e r  
de l ive ry .  Meperidine l e v e l s  were measured by GLC i n  maternal and 
cord blood. The following r e s u l t s  were a l l  wi thin  t h e  normal 
range: Apgar Score 719, RR 5154, VT 2 1 . 4 5 . 1  m l ,  cE 339524 m l /  
minxkg, PACO 4 0 . 8 5 . 3  mmHg. The mean v e n t i l a t o r y  response t o  
C02 of 21.8+$.7 ml/kgxminmmHg P C02 was decreased but  showed a 
l a r g e  ind iv idua l  v a r i a t i o n  from 4.1 t o  46.2. No c o r r e l a t i o n  was 
found between t h e  response t o  COz and t h e  o the r  determinat ions ,  
o r  between Meperidine l e v e l s  i n  mother o r  i n f a n t  and any o f  t h e  
r e s p i r a t o r y  measurements. This suppor ts  t h e  hypothesis  t h a t  Me- 
pe r id ine  metabol i tes  a r e  i n  p a r t  responsible  f o r  t h e  observed re* 
p i r a t o r y  depression. In  conclusion, Meperidine used i n  t h e  des- 
c r ibed  dose causes mild r e s p i r a t o r y  depress ion which can only  be  
d e t e c t e s  by t h e  v e n t i l a t o r y  response t o  CO but  not  by t h e  Apgar 
Score, VE o r  PAC02 A low Apgar Score a t  &th i s  not  l i k e l y  t o  
be  s o l e l y  caused by Meperidine given t o  t h e  mother and suggests  
add i t i ona l  causes such a s  f e t a l  asphyxia. 

172 CALCIUM BINDING BY HOMOGENATES OF HUMAN PLACENTAL 
VILLI. Wallace A .  Gleason, Jr. (Introduced by 
A. E.  McElfresh). Department of Ped ia t r i c s ,  S t .  

Louis Univers i ty  School of Medicine, S t .  Louis,  Missouri 

In examining the r e l a t i o n s h i p  of calcium binding p ro t e ins  
(CaBP) t o  calcium t r anspor t  by human e p i t h e l i a l  t issues,human 
p l acen ta l  v i l l i  were inves t iga t ed .  E p i t h e l i a l  su r f aces  of 
human placenta  were d i s sec t ed  f r ee  of connective t i s s u e ,  r i n sed  
i n  s a l i n e  and homogenized i n  3 vo l s .  15 mM Tiis-HC1 buf fe r .  
Af t e r  cen t r i fuga t ion  ( lo6  xg) the  supernate had 31% more calcium 
binding a c t i v i t y  than s i m i l a r  r ena l  homogenates . (35%/mg 
p ro te in  vs . 24%/mg). Sephadex G-100 chromatography revealed 
3 peaks of caU binding a c t i v i t y .  The f i r s t  was f e l t  t o  
represent  non-specif ic  b inding,  being associa ted wi th  excluded 
p ro t e ins .  The second was e lu t ed  i n  the  range of 50 x 103 M . W .  
The t h i r d  peak, e lu t ed  i n  the  a rea  of small M.W. p ro t e ins ,  had 
the  highest  s p e c i f i c  calcium binding a c t i v i t y .  Polyacryamide 
g e l  e l ec t rophores i s  revealed a r ap id ly  moving band i n  the  
o r i g i n a l  supernate and the  t h i r d  peak which had mobi l i ty  
s i m i l a r  t o  the CaBP o f  human kidney and gu t .  This is p re -  
l iminary evidence of the exis tence of a CaBP i n  human placenta  
which may be r e l a t e d  t o  p l acen ta l  calcium t r a n s p o r t .  



1-9 ELEVATED FKEE ERYTHROCYTE PORPHYRIN (FEP) I N  THE NEW- 
1 a BORN. Michael A. Gottuso, Barbara F. Oski and Frank 

A. Oski. Department of Ped ia t r i c s ,  S t a t e  Univers i ty  
of New York, Upstate Medical Center, Syracuse, New York. 

The measurement of FEP i s  now widely employed f o r  t h e  screen- 
i ng  of l ead  poisoning. S tud ie s  were conducted i n  newborns i n  an 
attempt t o  determine t h e  u t i l i t y  of t h e  FEP a s  an index of i n t r a -  
u t e r i n e  lead exposure. I n  100 term in fan t s ,  cord blood FEP was 
measured. The mean FEP of 94 pgm1100 ml RBC's (range 45-199) 
was found t o  b e  s i g n i f i c a n t l y  higher  than t h a t  observed i n  
heal thy ch i ld ren  ages 1-6 yea r s  (5e.20; range 17-72). Seventy- 
f i v e  pe r  cen t  of t h e  va lues  exceeded 70 pgm1100 ml RBC's. Blood 
lead determinat ions  were performed i n  12 i n f a n t s  wi th  FEP values  
of 125 o r  g r e a t e r  and con t r a s t ed  wi th  those  of 13 i n f a n t s  w i th  
FEP l e v e l s  of l e s s  than 65. A l l  25 i n f a n t s  had blood lead l e v e l s  
of l e s s  than 15 ugmldl. Cord blood FEP was no t  r e l a t e d  t o  cord 
blood hematocrit .  FEP l e v e l s  were a l s o  e levated i n  i n f a n t s  
weighing l e s s  than 2500 grams a t  b i r t h .  Administration of 
Imferon did  not  produce a f a l l  i n  FEP durinl: t h e  f i r s t  4 weeks of 
l i f e  i n  7 premature i n f a n t s ,  whi le  FEP d id  no t  i nc rease  over 
i n i t i a l  values  i n  12  i n f a n t s  fed a non-iron f o r t i f i e d  formula 
over t h e  f i r s t  4 weeks of l i f e .  

The e levated FEP i n  t h e  newborn does no t  appear t o  be a conse- 
quence of e i t h e r  increased body lead burden o r  i r o n  def ic iency.  
This  e l eva t ion  may r e f l e c t  a t r a n s i e n t  maturat ional  abnormality 
i n  heme synthesis .  

OUTPATIENT USE OF A SIX IIOUR LEAD MOBILIZATION TEST 174 I N  CIIELATION THERRPY. John H. Graef,  Ch i ld ren ' s  
Hospi ta l  Medical Center ,  Boston, Massachusetts 

The 24 h r .  l ead  mobi l iza t ion t e s t  has  been used t o  confirm 
increased l ead  burden when t h e  r a t i o  of,*moles l ead  excreted i n  
24 hrs/m mole EDTA i n j e c t e d  is  21.0. To modify t h i s  t e s t  f o r  out- 
n a t i e n t  use ,  ch i ld ren  susnected of asymntomatic increased l ead  
hurden (e levated blood l ead ,  " lead l i n e s  on x-ray", microcyt ic ,  
hypochromic anemia, o r  severe  o i c a ,  o r  o t h e r )  were arbninistered 
50 mqn/kg EDTA I M  i n  a s i n q l e  dose. Urine was co l l ec t ed  f o r  6-8 
hours  i n  an o u t p a t i e n t  s e t t i n q  and an excret ion r a t i o  was computed 

Children were divided i n t o  5 qrouos by blood l ead  concen- 
t r a t i o n  a t  t h e  time of t h e  t e s t  (I: 0-40 pqm%, 11: 40-60 &m%,III:  
GO-80yrjm%, I V :  90-100,uqm%, V: >100,z,qn%). Mean exc re t ion  r a t i o s  
f o r  each orour, were: Group I:  0.4 f 0.21 (7  p a t i e n t s ) ,  11: 0.59 -+ 
0.34 (43 o a t i e n t s )  , 111: 0.72 * 0.32 (21 ~ a t i e n t s )  , I V :  0.67 + 
0.27 ( 8  " a t i e n t s ) ,  V :  2.8 * 1.1 ( 5  p a t i e n t s ) .  Corre la t ion of 
exc re t ion  r a t i o  >0.5 with increased metaphyseal d e n s i t i e s  on 
x-ray was .95%. 

These d a t a  suqnest  t h a t  t h e  6 hour l ead  mobi l iza t ion t e s t  can 
b e  used e f f e c t i v e l v  on an o u t p a t i e n t  bas i s .  In  t h i s  s e t t i n q  an 
exc re t ion  r a t i o  >0.5  over  a 6-8 hour co l l ec t ion  per iod i s  
c o r r e l a t e d  we l l  wi th  o the r  i n d i c a t o r s  o f  increased l ead  hurden. 
?his  t e s t  nay be  p a r t i c u l a r l y  u se fu l  a s  a su ide  t o  t h e  n o t e n t i a l  
y i e l d  o f  che l a t ion  therany i n  bo rde r l ine  cases  o r  i n  previously  
chela ted ch i ld ren  i n  whom f u r t h e r  che l a t ion  i s  contennlated. 

1 rrc STANDARDIZATION OF ERYTHROCYTE PROTOPORPHYRIN 
1 45 MEASUREMENTS. David A .  Hart and Sergio  Piomel l i ,  NYU 

School of Medicine, Dept. of P e d i a t r i c s ,  New York 
The concentra t ion of z inc  protoporphyrin (E) i n  FBCs is 

increased i n  lead in tox ica t ion  and i n  i ron  def ic iency anemia, 
while protoporphyrin IX (E) f r e e  base i s  e levated i n  
e ry th ropo ie t i c  protoporphyria.  Protoporphyrins f l uo resce  and 
t h i s  f a c t  i s  t h e  bas i s  f o r  screening t e s t s  f o r  these  d i seases .  
Nationwide agreement and c o r r e l a t i o n  i n  screening programs 
depends on accu ra t e  s t anda rd iza t ion .  Quant i ta t ion may be 
accomplished by d i r e c t  f luorescence of RBCs o r  by f luorescence of 
ex t r ac t ed  PPIX i n  HC1. Concentration i s  measured by comparison 
with a s tandard i n  t h e  same d i l u e n t .  The accurate  ana lys i s  of 
PP s tandards  is determined spectrophotometr ical ly  based on 
absorbance o f  sample, d i luen t  used, and on t h e  mil l imolar  ex t inc -  
t i o n  c o e f f i c i e n t  ( E  mM). Recently it has been s t a t e d  t h a t  t h e  
E mM of PPIX i n  ~ ~ m i c h  i s  accepted i n  t he  l i t e r a t u r e  is  not 
accurate  s i n c e  a lower value  i s  obta ined when highly  pu r i f i ed  
ZnPP i n  py r id ine  so lu t ion  is d i l u t e d  with HC1. Yle have, however, 
reconfirmed the  l i t e r a t u r e  value of 262 a s  t h e  co r rec t  value  f o r  
E mEl o f  PPIX i n  HCI. We have accomplished t h i s  by using a 
highly  p u r i f i e d  PPIX dimethyl e s t e r  a s  well a s  one prepared from 
t h e  same stock a s  t h e  above ZnPP. We have a l s o  shown t h a t  t h e  
add i t i on  of py r id ine - so lub i l i zed  ZnPP t o  ac id  so lu t ion  does not  
r e s u l t  i n  a pure PPIX so lu t ion ,  thus  t h i s  method o f  s o l u b i l i -  
za t ion should not be used i n  s t anda rd iza t ion .  The l i t e r a t u r e  
repor ted PPIX concentra t ions  i n  RBCs based on the  262 E fl f o r  
ex t r ac t ed  PPIX a r e  t he re fo re  v a l i d .  

176 NEONATAL WITHDRAWAL SEIZURES. Robert A .  Herzl inger ,  
Stephen R. Kandall and Herbert G .  Vaughan, Depts. of 
Ped ia t r i c s  and Neurology, Alber t  E ins t e in  Co l l ,  of 

Medicine, Bronx, New York. (Spon. by L. M.  Gartner) 
Neonatal s e i zu res  a s soc ia t ed  wi th  maternal na rco t i c  addic t ion 

is we l l  known, but  d e t a i l e d  c l i n i c a l  and EEG da ta  on these  in-  
f a n t s  has  not  been previously  repor ted.  Of 261 i n f a n t s  born t o  
addic ted mothers i n  a 4 112 year  pe r iod ,  17 (6.5%) were i d e n t i -  
f i e d  a s  having withdrawal s e i zu res .  Other poss ib l e  s e i zu re  e t io l -  
og ie s  were ruled ou t  by appropr i a t e  s t u d i e s .  

Nine of t h e  17 mothers had used pr imari ly  methadone (M) during 
the  pregnancy, one had used heroin  (H), and 7 had mixed pa t t e rns  
of abuse. The incidence of s e i z u r e s  i n  t he  M group was 9% and 
1.4% i n  the  H group (pc0 .05 ) .  In  t he  t o t a l  group the  mean day 
of s e i zu re  onset  was 9.5 + 7.8 days. Eighty-eight percent  of t he  
i n f a n t s  were on withdrawal medication a t  t he  time of t he  se i zu re ;  
i n  29% the  medication was being tapered when the  se i zu re  occurred. 
Seizures  were equal ly  divided between "generalized" and "non- 
general ized."  The "generalized" s e i z u r e  group had a s i g n i f i c a n t  
i nc rease  i n  t he  number of days of s e i zu re  a c t i v i t y  ( p c  0 .05) .  

Comparisons were made t o  16 randomly s e l e c t e d ,  s e i zu re - f r ee  
i n f a n t s  of addic ted mothers. The se i zu re  group had a s i g n i f i c a n t  
i nc rease  i n  t h e  incidence of withdrawal symptoms ( p c 0 . 0 5 ) ,  and 
the  need f o r  symptomatic t reatment  (p 0.05). Seizures  were more 
f requent  i n  i n f a n t s  whose withdrawal symptoms were t r e a t e d  with 
valium compared t o  paregor ic  ( p ~  0 .05) .  The e lect roencephalo-  
graphic  da t a  of a l l  ava i l ab l e  s tudy i n f a n t s  were analyzed. 

URINARY EXCRETION OF PHENOBARBITAL BY THE 177 NEONATE. Reba M .  H i l l ,  L i n d a  M .  T e n n y s o n ,  
L i n d a  L. Brown and  M a r j o r i e  G .  H o r n i n g .  

B a y l o r  C o l .  o f  Med . ,  D e p t .  o f  P e d . ,  I n s t .  f o r  L i p i d  
R e s e a r c h ,  S t .  L u k e ' s  E p i s c o p a l  H o s p i t a l ,  Newborn 
R e s e a r c h  C e n t e r ,  H o u s t o n ,  T e x a s  77025 .  

U t i l i z i n g  m e t h o d s  of g a s  c h r o m a t o g r a p h y - m a s s  s p e c -  
t r o m e t r y  c o m p u t e r  s y s t e m s ,  t h e  u r i n a r y  e x c r e t i o n  o f  
p h e n o b a r b i t a l  ( P b s )  was m o n i t o r e d  i n  newborn  i n f a n t s .  
Group I c o n s i s t e d  o f  7 i n f a n t s  who w e r e  p r e n a t a l l y  ex -  
p o s e d  t o  P b s .  Range o f  m a t e r n a l  d o s e  was  3 0  t o  120  
mgs d a i l y  f o r  2 t o  1 2 0  d a y s  p r i o r  t o  d e l i v e r y .  Group 
I1 c o n s i s t e d  o f  5 newborn  i n f a n t s  t r e a t e d  p a r e n t a l l y  
w i t h  P b s  (4 -10  m g l k i l o l 2 4  h r s )  f o r  s e i z u r e s .  

I n  Group I two t y p e s  o f  Pbs  e x c r e t i o n  was  o b ' s e r v e d .  
I n f a n t s  whose m o t h e r s  r e c e i v e d  s h o r t  t e r m  t h e r a p y  w i t h  
Pbs  had  l o w e r  i n i t i a l  l e v e l s  (M=648 n g / m l )  w h i c h  r e -  
ma ined  r e l a t i v e l y  c o n s t a n t  w i t h  a g r a d u a l  t r a i l  o f f .  
E x c r e t i o n  o f  P b s  was  d e m o n s t r a t e d  f o r  17 d a y s  (47  n g /  
ml )  p o s t  d e l i v e r y .  The s e c o n d  t y p e  o f  e x c r e t i o n  o c -  
c u r r e d  i n  i n f a n t s  whose m o t h e r s  r e c e i v e d  P b s  f o r  a 
l o n g e r  p e r i o d  ( > 5  w e e k s ) .  H i g h e r  i n i t i a l  l e v e l s  (M= 
5 . 7  u g / m l )  w e r e  p r e s e n t  w i t h  a r a p i d  d e c l i n e  a f t e r  5- 
7 d a y s .  L e v e l s  ( 9 7  n g l m l )  w e r e  s t i l l  p r e s e n t  f o r  1 8  
d a y s  p o s t  d e l i v e r y .  

The u r i n a r y  h a l f - l i f e  o f  Pbs  i n  u g / h r  i n  Group I1 
p a t i e n t s  was f o u n d  t o  b e  36-44 h o u r s .  E x c r e t i o n  o f  P b s  
was  p r e s e n t  f o r  g r e a t e r  t h a n  26 d a y s  a f t e r  t h e  d r u g  was 
d i s c o n t i n u e d .  ( S u p m . ~ t r ? d .  h y - N ~  G r a n t  GM 16216-08_) 

TIIE EFFECT OF INSULIN ON AVIAN SALT GLAND NaK-ATPase. 178 Thomas 3. Ilouqen, Barry E. Hopkins, Thomas W. Smith. 
7Spon. by Alexander S. Nadas .Harvard Medical School, 
Departments of P e d i a t r i c s  a d  Medicine, Ch i ld ren ' s  

Hosoi ta l  Medical Center,  Department of Cardioloqy, Pe t e r  Bent . , . . 

Brigham Hospi ta l ,  Boston. 
Sodium and potassium-activated adenosine t r i~hosphatase( l laK- 

ATPaseIis involved i n  t he  a c t i v e  t r anspor t  of monovalent ca t ions  
ac ros s  c e l l  membranes and is  s p e c i f i c a l l y  i n h i b i t e d  by ca rd i ac  
glycosides .  To e luc ida t e  f u r t h e r  t h e  e f f e c t s  of i n s u l l n  on mem- 
brane phenomena we s tud ied  t h e  e f f e c t s  of i n s u l i n  on IiaK-ATPase. 
mck s a l t  gland con ta ins  a high concentra t ion of NaK-ATPase which, 
has  shown func t iona l  and s t r u c t u r a l  homology wi th  mammalian NaK- 
ATPase- Incubat ion of s a l t  s l and  s l i c e s  i n  oxyqenated Tyrode's .~-- -- - . - - - 
so lu t ion  f o r  15 min a t  370C i n  t h e  presence of ' i n s u l i n ( l ~ h n ~ / m l )  
caused an inc rease  i n  a c t i v i t y  from 11.6t2.7 (fSD) to: 12..6+2.8pmoles 
pi/mq/h(p< 0.001, pai red t test)compared wi th  c o n t r o l  s l l c e s  from 
the  same uland incubated wi thout  i n su l in .  When 2-deoxy-2-glucose 
was s u b s t i t u t e d  f o r  glucose t h e  change was from 12.5t1.7 t o  14.9?: 
2.6(p<O.O5)indicating t h a t  chanqes i n  i n t r a c e l l u l a r  metabolizable 
s u b s t r a t e  were not  r e spons ib l e  f o r  t h e  observed inc rease  i n  a c t i -  
v i ty .  Broken c e l l s  exposed t o  i n s u l i n  showed no change i n  a c t i v i -  
t y  When homo ena te s  of con t ro l  and insul in-ex osed s l i c e s  were 
t r i a t e d  wi th  Ietergent(sodium-dodecyl su1fa t e )go r  45 min a t  20oC 
t o  maximally a c t i v a t e  NaK-ATPase, a c t i v i t i e s  of detergent- t reated 
c o n t r o l  and insulin-exposed s l i c e s  were no longer d i f f e r e n t .  Thus 
a m a l l  but  s i g n i f i c a n t  s t imu la t ion  of NaK-ATPase a c t i v i t y  occurs  
w i th  i n s u l i n  exposure; t h i s  e f f e c t  r equ i r e s  i n t a c t  c e l l s  bu t  no t  
glucose. Af t e r  de t e rgen t  a c t i v a t i o n ,  i n s u l i n  enhancement of a c t i -  
v i t y  was n o t  evident  suggest ing t h a t  i n s u l i n  a c t s  t o  i nc rease  the  
c a t a l y t i c  a c t i v i t y  of e x i s t i n g  NaK-ATPase un i t s .  



EFFECT OF LUCAL TOPICAL BACITRACIN AND DRY SKIN CARE 179 ON STAPHYLOCOCCAL COLONIZATION AND INFECTION IN THE 
NEIJBOF31 INFANT. John D. Johnson, Philip Sunshine, 

?latalie Tlalachowski and Kenneth L. Vosti. Stanford University 
School of Pled., Depts. of Pediatrics and Medicine, Stanford, Ca. 

We have previously shown that the application of bacitracin 
ointment to the umbilicus is an effective method for maintaining 
low rates of colonization and infection with coagulase-positive 
staphylococci in our well-baby nursery. We have recently compared 
the use of local topical bacitracin ointment with "dry skin care;? 
the technique currently recommended by the American Academy of 
Pediatrics. Cultures of the umbilicus and nares were obtained 
from all infants discharged on one day of each week. Follow-up 
data for the entire population were obtained via postcards from 
examining physicians indicating whether infection had been found 
in the infant following discharge from the nursery. The coloniza- 
tion rate (C.R.) and infection rate (I.R.) for each time period 
is shown in the Table. 

Dates Re imen C.R. - I.R. - 
01/=/75 Rac:tracin 3.6% 1.1X 
10175-11/75 Dry skin ?are 85.2% 8.0% 
12175- Bacitracin 6.7% - 

Dry skin care was ineffective in controlling staphylococcal colo- 
nization and infection in our well-baby nursery. !r'e have not 
found bacitracin-resistant strains of staphylococci and have not 
detected bacitracin in serum of infants treated with topical 
bacitracin. Local application of bacitracin to the umbilical area 
appears to be a safe and effective method of controlling endemic 
staphylococcal colonization and infection in the nursery. 

BIOAVMLABILITY AND EFFICACY OF NAPROXEN SUSPENSION 180 IN CHILDREN WITH POSTOPERATIVE PAIN. Ralph E. 
Kauffman, Rolf Habersang, Joseph Oren, and Jerry D. 

Johnson (Intr. by C. Cho), Depts. Ped. and Pharmacol., Univ. Kans. 
Sch. Med., Kans. City, Kans. and Syntex Research, Palo Alto, 
Calif. 

The analgesic efficacy of naproxen oral suspension was com- 
pared to that of codeine phosphate oral suspension in 16 child- 
ren ages 5-13 years suffering from postoperative pain. Naproxen 
10 mg/Kg or codeine 0.5 mg/Kg were administered in identically 
flavored suspensions. Patients were randomly assigned to nap- 
roxen and codeine treatments under double-blind conditions. Pain 
severity was evaluated by the same observer at 30 min. intervals 
the first two hours and hourly for 8 hours after dosing. The 
degree of pain relief was scored by two independent rating scales. 
Blood was obtained at 30 min., 1,2,4,8,12,24, and 48 hours for 
naproxen assay. There was no statistically significant differ- 
ence in pain scores between the patients receiving naproxen and 
those receiving codeine. All patients in both groups experienced 
significant pain relief, with maximum relief occurring at 2-3 
hours post dose. The time course of pain relief was virtually 
identical in both groups. Naproxen was readily absorbed with 
peak serum levels (4954 S.D. ug/ml) occurring 2-4 hours post 
dosing, except in two patients who had peak levels at 8 hours. 
Serum halflives ranged from 10.4 to 17.4 hours with a mean of 
14.152.5 S.D. hours. This is comparable to halflives in adults 
receiving naproxen in capsule or tablet form. Naproxen appears 
to be well absorbed when administered in suspension and provides 
analgesia comparable to orally administered codeine. 

PLACENTAL TRANSFER OF SALICYLAZOSULFAPYRIDINE. Ralph 181 E. Kauffman and Paul A. Hensleigh (Spon. by H.C. 
Miller), Depts. Ped., OB-Gyn., and Pharmacol., Univ. 

Kans. Sch. Med., Kans. City, Kans. 
The placental transfer of salicylazosulfapyridine (SASP) and 

its metabolites was studied in a full term male infant delivered 
while the mother was receiving SASP 2 Gm daily for ulcerative 
colitis. Concentrations of SASP, sulfapyridine (SP), N-acetyl 
sulfapyridine ( AcSP) , sulfapyridine glucuronide ( SP-Gluc ) , and N- 
acetyl sulfapyridine glucuronide (AcSP-Gluc) were determined 
using the methods of Sandberg and Hansson (1973) in maternal se- 
rum, maternal urine, cord blood, and amniotic fluid obtained at 
delivery. The concentrations of SASP, SP, AcSP, and AcSP-Gluc in 
maternal (M) and cord ( C )  serum were: M-SASP=2.6 ug/ml, C-SASP= 
2.9 pg/m.l; M-SP=11.0 ug/ml, C-SP=10.0 ug/ml; M-AcSP=4.1 ug/ml, 
C-AcSP=4.0 ug/ml; M-AcSP-Gluc=l.O u g h ,  C-AcSP-Gluc=0.9 ug/ml. 
Maternal SP-Gluc=0.3 pg/ml while no SP-Gluc was detectable in 
cord serum. Concentrations in amniotic fluid were SASPs0.9 ug/ml, 
SP=12.4 pg/ml, AcSP=~. 3 ~g/ml, SP-Gluc=l. 5 ug/ml, and AcSP-Gluc= 
1.4 ug/ml. SASP and metabolites, excepting SP-Gluc, readily cros! 
the placenta and exist in equal concentrations in mother and 
fetus. The presence of SP-Gluc in amniotic fluid indicates eithe~ 
placental passage of SP-Gluc or glucuronidation of SP by fetal 
liver and subsequent fetal urinary excretion. Excessive concen- 
trations of SP could theoretically interfere with bilirubin bind- 
ing in the neonate thereby increasing the risk of kernicterus. 
Use of SASP in women nearing parturition should be avoided. 

EFFECT OF SMOKING I N  PREGNANT WOMEN AND THEIR OFF- 182, SPRING. S t e l l a  B. Kontras, Donna Salsbury, Joann G. 
Bodenbender, Daniel  Couri ,  Barbara Bayer, Leandro 

Cordero and Freder ick  Zuspan. Ohio S t a t e  Univ.  C o l l .  o f  Med., 
Depts. o f  Ped., 06-Gyn., and Pharmac. and C h i l d r e n ' s  Hosp i t a l  
Research Foundation, Columbus. 

Resp i ra tory  d i s t r ess ,  l e tha rgy ,  poor feed ing and se izures have 
been descr ibed i n  neonates w i t h  h i gh  hematocr i ts  ( h c t ) .  The cause 
o f  t h i s  "patho log ic  hype rv i scos i t y "  i s  n o t  known. The p o s s i b i l i t y  
o f  a r e l a t i o n s h i p  between smoking i n  t he  mother and polycythemia 
i n  t he  i n f a n t  was ra i sed  by s tud ies  which have shown h ighe r  values 
f o r  hc t .  and red  c e l l  mass i n  young a d u l t  male smokers compared t o  
non smokers, due t o  ch ron i c  hypoxia caused by e levated carbon 
monoxide l eve l s .  The r e l a t i o n  o f  maternal smoking t o  pa tho log i c  
polycythemia i n  i n fancy  was exp lored i n  t he  present  s tudy.  Hemo- 
g l o b i n  (hgb), hct. ,  v i s c o s i t y  ( v i s c )  and carboxyhemoglobin (CoHb) 
concent ra t ion  were determined i n  55 smoking and non smoking 
mothers. Cord b lood was s tud ied  i n  46 babies and venous b lood i n  
16 newborn i n f a n t s .  The r e s u l t i n g  data  shows: 1 )  The b i r t h  
weights o f  i n f a n t s  born t o  mothers who smoked were lower  than t he  
b i r t h  weights o f  i n f a n t s  born t o  non smoking mothers (pG.004) .  
2)  CoHb concent ra t ions were h igher  i n  maternal blood and the  
i n f a n t s  cord  blood i n  the smoking mothers compared t o  non smoking 
mothers (p<.001). 3)  Hgb., hc t .  and blood v i sc .  i n  t he  cord  b lood 
o f  t he  babies o f  smoking mothers were h igher  (~<.003)  than t he  
values o f  t he  cord  bloods o f  i n f a n t s  o f  non smoking mothers. 4)  
Hgb.? hc t .  and v i s c .  values d i d  n o t  d i f f e r  s i g n i f i c a n t l y  between 
smok~ng and non smokin mothers and i n  16 o f  t h e i r  i n f a n t s  who 
were s tud ied a l though !' o f  these had abnormal ly h ~ g h  values. 

DEPRESSANT EFFECTS UPON NEWBORN FEEDING BEHAVIOR WITH 183 THE USE OF DIAZEPAM FOR NEONATAL ABSTINENCE.Reuben E. 
Kron,Marianne D.Phoenix and Loretta P.Finne an, (Spon. 

by Maria ~ e l G i a - ~ a ~ a d o ~ o u l o s )  ,Phila.Gen .Hosp. , Depts(lof Ped. & 
Psych.,Univ.of Penna. Sch.of Med., Philadelphia, Pennsylvania. 

The neonatal abstinence syndrome seen in infants born to nar- 
cotic dependent women is usually treated by pharmacotherapeutic 
means which include opiates, sedatives, and minor tranquilizers. 
In order to test the relative usefulness of these agents in ame- 
liorating narcotic withdrawal symptoms in the newborn,four groups 
of infants were compared: 10 infants receiving phenobarbital, 5 
infants receiving paregoric, and 6 infants on diazepam,along with 
10 control infants born to non-drug dependent mothers. A major 
effect of neonatal narcotic abstinence is disruption in the orga- 
nization and effectiveness of nutritive sucking behavior. The 
infants' feeding activities were evaluated using an objective 
method for recording nutritive sucking. Normal controls averaged 
39.6 + 4.6 sucks/minute, paregoric treated infants averaged 
30.5 + 3.0 sucks/minute, phenobarbital treated infants averaged 
19.4 Z 2.3 sucks/minute and diazepam treated infants averaged 
13.4 2 7.2 sucks/minute. These data show that opiate treated 
infants approach normal control levels. Five diazepam treated 
babies hardly sucked at all, although the high sucking scores of 
the sixth infant increased the group mean. These results raise 
questions about the safety and efficacy of current pharmacothera- 
peutic approaches for the passively addicted newborn and specifi- 
cally, the powerful depressant effect of diazepam on nutritive 
sucking behavior. 

METABOLISM AND TOXICITY OF ACETAMINOPHEN DURING 
4 DEVELOPMENT IN MICE. George H. Lambert and Snorri S. 

Thorgeirseon (Spon. by Joseph Schulman) . National 
Institute of Child Health and Human Development, National 
Institutes of Health, Bethesda, Maryland. 

Large doses of acetaminophen (Tylen01'~)) cause fulminant 
hepatic necrosis in both man and experimental animals (Lancet 1: 
519 [1971l);(J.Pharmacol.Exp.Ther. =:I85 [1973]). Hepatic 
necrosis caused by acetaminophen parallels the ,formation of a 
toxic metabolite(s) that binds covalently to liver proteins (J, 
Pharmaco1.Exp.Ther. =:I95 [1973]) and glutathione (J.Phannaco1. 
Exp.Ther. 187:211 [1973]) is very important in protecting the 
liver against the toxic metabolite(s). We have examined various 
developmental aspects of acetaminophen metabolism in mice. The 
glutathione content in the liver reached adult levels at 10 days 
of age. The rate of cytochrome P1450-dependent metabolism of 
acetaminophen, as measured by percent glutathione depletion, was 
slow until day 10, then rapidly reached adult levels by day 15. 
An increase in covalently bound acetaminophen metabolite(s) was 
found to be coincident with the development of cytochrome P1450- 
dependent metabolic pathways. Our results suggest that the 
glutathione-dependent detoxification pathway matures prior to 
che maturation of the drug-metabolizing enzymes which convert 
acetaminophen into the toxic metabolite(s) in mice. These 
developmental aspects of acetaninophen metabolism and detoxifi- 
cation are now under investigation in humans. 



INDI!CTION OF FETAL RAT EIITEROKINASE(ENTEPOPI?PTIDPSE 185 E c 3.4.4.8) IN LTERO BY CORTICOSTE~OIDS AND FCTIPIOMY- 
CIt l  D. Lmanuel Lebenthal,  Harvard Medical School,  

C h i l d r e n ' s  l l o sp i t a l  Medical Center ,  ( In t roduced by llarry Shwachman) 
Enterokinase  is  a n lycoprote in  enzyme t h a t  i n i t i a t e s  t he  a c t i -  

va t i on  of  t ryps inoqen i n t o  a c t i v e  t rvps in .  lie found t h a t  en t e ro -  
k inase  a c t i v i t y  f i r s t  apoeared i n  t h e  small i n t e s t i n e  i n  u t e r o  a t  
t he  20th  day of  q e s t a t i o n .  Preqnant Rivers ide  r a t s  14 t o  1 8  days 
o f  q e s t a t i o n  were i n j e c t e d  i n t r a p e r i t o n e a l l y  d a i l y  f o r  3 days 
w i t2  hydrocor t i son 50 pq/gm, Actinomycin D 0.25 ps/qm, Cvclohexa- 
mide 7 pa/qm, a lone  and i n  var ious  combinations. Preqnant r a t s  
i n j e c t e d  d a i l y  w i th  hydrocor t i son from t h e  16 th  day o f  g e s t a t i o n  
and k i l l e d  3 days l a t e r ,  revealed  de novo syn thes i s  i n  t h e  fe-  
t u s e s  o f  enterokinase  ac t i v i t v (60 .0k7 .5  pxl/qP/min). Af t e r  i n i ec -  
t i o n  of hydrocor t i son and Actinomycin D t he re  was a synergism 
evidenced by a marked inc rea se  i n  t h e  precocious  a c t i v i t v  of  en- 
t e rok inase  (255.0225.1 u n i t s ) .  Elo e f f e c t  was e l i c i t e d  when Acti-  
nomycin D and Cyclohexamide was qiven a lone .  

Small i n t e s t i n a l  suc ra se  a c t i v i t y  is  n o t  detec ted  before  t h e  
14th  day o f  l i f e .  There is  an i nc rea s inq  e f f e c t  w i th  aqe i n  n o s t  
n a t a l  l i f e  on i n t e s t i n a l  sucrasb  followinq the  admin i s t r a t i on  o f  
hydrocor t i son( l .7+0.4  u n i t s  i n  3 days vs 7.2f 1.3 u n i t s  i n  16  days 
o f  a g e ) .  The add i t i on  of  Actinomycin D t o  hydrocor t i son causes a 
s l i g h t  reduct ion i n  t he  suc ra se  a c t i v i t y .  !lo induct ion of  f e t a l  
appearance of  suc ra se  a c t i v i t y  was noted by hydrocor t i son alone 
o r  w i th  Actinomycin D. In  conclus ion,  i n t e s t i n a l  enzymes r e s ~ o n d  
d i f f e r e n t l y  t o  c o r t i c o s t e r o i d s  a t  d i f f e r e n t  ages and t h e  super in-  
duct ion caused by hydrocor t i son and Actinomycin D appear w i th  en- 
t e rok inase ,  b u t  n o t  wi th  suc ra se  a c t i v i t y .  

PHARMACOKINETICS OF CO-TRIMOXAZOLE I N  186 INFANTS AND CHILDREN Edward B .  L e w i n ,  
S h a r o n  C h i u m e n t o ,  J o y c e  C o l a i e  a n d  J e r o m e  

0 .  K l e i n .  U n i v .  o f  R o c h . ,  S c h .  o f  Med. ,  D e p t .  o f  P e d . ,  
a n d  B o s t o n  C i t y  H o s p . ,  D e p t .  o f  P e d . ,  B o s . ,  Mass .  
( S p o n .  b y :  R.H. S c h w a r t z ) .  

The  p h a r m a c o k i n e t i c s  a n d  t o x i c i t y  o f  t r i m e t h o p r i m  
( T M P ) - s u l f a m e t h o x a z o l e  (SMZ) was  s t u d i e d  i n  33  i n f a n t s  
a n d  c h i l d r e n .  T h r e e  d o s a g e  r e g i m e n s  w e r e  emp o y e d :  I =  $ 
150m5/m2 ( 7 . 3 m g l k g )  q12h  ( a g e = 1 3 m o s ,  SA=.  37m ) ; I I = 1 5 0  
mg/m ( 5 . 2 m g l k g )  q 2 4 h  ( a g e = 4 . 7 y r s ,  SA= .68m2) ;  I I I = 9 2 . 5  
mg/m2 ( 4 . 0 m g I k g )  q 1 2 h  ( a w = 3 . 9 y r s ,  SA= .44m2) .  

Reg imen  g / m l  ( h r s  a f t e r  1 s t  d o s e )  Tk ( h r s )  
?k) ( 1 )  ( 2 )  ( 4 )  ( 8 )  ( 1 2 )  

TMP I . 6  1 . 7  2 . 6  2 . 5  1 . 9  1 . 1  7 . 6  
TMP I 1  1.1 1 . 6  2 . 2  2 . 0  1.1 1.1 5 . 5  

DOSE-RESPONSE RELATION OF DIAZOXIDE I N  CHILDREN WITH 188 mPmTENsIoN 
William R. Long and Robert C. Boerth (Sponsored by 

Thomas P. Graham, J r . ) ,  Vanderbi l t  Univers i ty  Medical Center,  
Departments of P e d i a t r i c s  and Pharmacology, Nashvi l le ,  Tennessee 

Although diazoxide (D) has  been shown t o  r ap id ly  lower d i a s t o l -  
i c  blood pressure  (DBP) i n  hyper tens ive  p a t i e n t s  ( p t s ) ,  no d a t a  
a r e  a v a i l a b l e  on t he  e f f e c t  of dosage of D on t h i s  response i n  
chi ldren.  Doses of r ap id ly  administered in t ravenous  D (2 t o  7.5 
mg/Kg) and the  reduct ion i n  DBP 15 t o  60 minutes a f t e r  D were 
obta ined from an ana lys i s  of 16 s eve re ly  hyper tens ive  p t s  (ages 
10  months t o  1 3  years) .  Hypertension i n  14 of t he  p t s  was second- 
a ry  t o  r e n a l  parenchymal d i s ea se .  Admission BP i n  t he  16 p t s  was 
179k8/130+5 nunHg. DBP j u s t  p r i o r  t o  D admin i s t r a t i on  was no t  s i g -  
n i f i c a n t l y  d i f f e r e n t  between the  var ious  doses of  D. A s i g n i f i -  
c an t ,  l i n e a r  l og  dose-response r e l a t i o n  was obta ined which showed 
t h a t  a 3mg/Kg dose of D lowered DBP by an average of 30mmHg and 
t h a t  doubling the  dose of D produced a mean l2mmHg g r e a t e r  reduc- 
t i o n  i n  DBP. Five p t s '  i n i t i a l  exposure t o  D was a s  2 o r  3 smal l  
i n j e c t i o n s  a t  10 t o  15 min i n t e r v a l s  (cumulative dose).  The f a l l  
i n  DBP a t  the  end of t he  cumulative dose was no d i f f e r e n t  than t he  
response a f t e r  the  same dose of D given a s  a s i n g l e  i n j e c t i o n  i n  
these  same p t s .  I t  is  concluded t h a t  1 )  t h i s  is  the  f i r s t  evi -  
dence t h a t  D has  a s i g n i f i c a n t  dose-response r e l a t i o n  i n  hyperten- 
s i v e  p e d i a t r i c  p t s  such t h a t  l a r g e r  doses of D produce a g r e a t e r  
reduct ion i n  DBP, 2) most hyper tens ive  ch i ld r en  w i l l  have s i g n i f i -  
cant  lowering of DBP by doses of D which a r e  sma l l e r  than those  
u sua l ly  recommended, and 3) lowering of DBP i n  hyper tens ive  p t s  
can be t i t r a t e d  us ing repeated  smal l  i n j e c t i o n s  of D.  

DRUG EFFECT ON PERIPHERAL LYMPHOCYTE POPULATIONS OF 189 ATOPICS: &eve McGeady. Y i ld i z  Sa rac l a r  and Herbert 
W m a n n  

Ef f ec t  of drugs on pe r iphe ra l  lymphocyte popula t ions  was ex- 
amined i n  51 a top i c  ch i ld r en  aged 2-15 years  and 30 age matched 
non-atopic con t ro l s .  Atopics were d ivided i n t o  Group I t r e a t e d  
with an t ih i s t amines ,  catecholamines, and methylxanthines and Group 
I1 which received these  agents  p lu s  sys temic  c o r t i c o s t e r o i d ;  whi le  
con t ro l s  received no drugs .  Since lymphocyte popula t ions  a r e  age 
dependent, s u b j e c t s  and c o n t r o l s  were d ivided i n t o  those  10 yea r s  
of age and under and those  over 10 yea r s .  Pe r iphe ra l  lymphocytes 
were i d e n t i f i e d  a s  thymus der ived (T-cel ls )  i f  they formed spon- 
taneous r o s e t t e s  with sheep red  c e l l s  (E - rose t t e s ) ,  o r  a s  bone 
marrow der ived (B-cells) i f  they formed r o s e t t e s  wi th  human red 
c e l l s  coated with r a b b i t  antibody and mouse complement (HEAC- 
r o s e t t e s ) ;  they a r e  repor ted  a s  abso lu t e  lymphocyte numbers. 

.-- -- - .> 

h e p a t i c  r e c i r c u l a t i o n  o f  TMP. M o d e r a t e  d e p r e s s i o n  i n  d i f f e r  from published r e p o r t s  de sc r ib ing  a s t e r o i d  induced 
a b s o l u t e  PMN c o u n t  was  f r e q u e n t l y  o b s e r v e d  b u t ,  be -  lymphopenia. Inherent  d i f f e r e n c e s  i n  t he  a t o p i c  i nd iv idua l ,  age 
c a u s e  o f  i n t e r c u r r e n t  ( v i r a l )  i l l n e s s ,  c o u l d  n o t  b e  r e l a t e d  response o r  t he  e f f e c t  of s t e r o i d  dosage o r  du ra t i on  of 
a s c r i b e d  w i t h  c e r t a i n t y  t o  t h e  d r u g .  a d m i n i s t r a t ~ o n  m i y  account f o r  t he se  f i nd ings .  

P Values v s .  Control  
Gp I Gp I1 

N.S. N.S. 
N.S. p ( .05 

TMP 111 . 9  1 . 6  1 . 8  1 . 5  . 9  . 8  8 . 4  Resul ts :  Gp I Gp I 1  Control 

A c c u m u l a t i o n  o f  b o t h  TMP a n d  SMZ was  d e m o n s t r a t e d  Over 10 Yrs. ( ~ = 1 0  I ~ = 1 2  I ~ = 1 3  1 

SEQUENTIAL PULMONARY FUNCTION STUDIES OF 190 CLINICAL STUDIES OF ALTERNATIVE REGIMENS OF NEONATAL 187 DRUG DEPENDENT INFANTS SINCE BIRTH. T s u n - H s i n  SKIN CARE. Frances H. McLean, Al len  H. Neims, Robert 
L i n ,  L o r e t t a  P .  F i n n e g a n ,  D i a n  S .  R e e s e r ,  H. Usher. McGill Univ., Royal V ic to r i a  Hosp i t a l ,  

Thomas H .  S h a f f e r  a n d  M a r i a  D e l i v o r i a - P a p a d o p o u l o s .  Department of P e d i a t r i c s ,  Montreal,  Quebec. 
P h i l a d e l p h i a  G e n e r a l  H o s p i t a l  a n d  U n i v .  o f  P e n n s y l v a n i a  Neonatal s k i n  ca re  involved whole body (WB) bathing with 3% 
S c h o o l  o f  M e d i c i n e ,  P h i l a d e l p h i a ,  P a .  hexachlorophene (HCP) u n t i l  1972, when an iodophor was in t roduced.  

P r e v i o u s  s t u d i e s  o f  i n f a n t s  of  d r u g  d e p e n d e n t  mo th -  Within 2 months, Staphylococcus aureus i n f e c t i o n  r a t e s  l ed  t o  re-  
ers(1DDM) showed  a l t e r a t i o n s  i n  p u l m o n a r y  f u n c t i o n  d u r -  i n s t i t u t i o n  of HCP. Subsequent t r i a l s  i n  3640 f u l l t e r m  i n f a n t s  
i n g  n a r c o t i c  w i t h d r a w a l .  I n  t h e  p r e s e n t  s t u d y  s e q u e n -  were designed t o  compare t he  e f f i cacy  and blood l e v e l s  a s soc i a t ed  
t i a l  m e a s u r e m e n t  o f  l u n g  c o m p l i a n c e ( C  ) ,  t i d a l  v o l u m e  wi th  var ious  t rea tment  regimens. HCP, 3% and 0.3% both appl ied  t o  
(TV) ,  r e s p i r a t o r y  r e s i s t a n c e ( R L ) :  r e s b i r a t o r y  r a t e ( R R )  WB, were f i r s t  compared. A subsequent s tudy compared 4 regimens: 
a n d  m i n u t e  v o l u m e ( t  ) w e r e  made I n  1 8  i n f a n t s  b o r n  t o  E 

WB bathing wi th  c a s t i l l e  soap o r  0.03% HCP, and umbi l ica l  appl ica-  
d r u g  d e p e n d e n t  m o t h e r s  a n d  1 3  t e r m  b a b i e s  f r o m  b i r t h  t i ons  (U) of 3% HCP o r  T r i p l e  Dye. 
t o  3 d a y s  o l d .  Mean -SE c o p t r o l  g r o u p  v a l u e s ,  1 = 1 . 8 2 +  Colonizat ion (%) Mean Blood HCP Conc. 
0 . 1 9  ml / cm H O/k$, TV=7 .23 -0 .51  m l / k g +  RL=46.  8-!. lcm Regimen - Umb. Ant. Nares ng/ml 
H 2 0 / L / s e c ,  ~ $ = 6 3 - 3  b r l m i n  a n d  " =1372-67  m l l m i n  d i d  Iodophor (WB) 75 - - 
n o t  s i g n i f i c a p t l y  v a r y  d u r i n g  t g e  s t u d y  p e r i o d .  I n  3% HCP (WB) 18  - 101 
IDDM, C = 1 . 5 1 - 0 . 3  ml / cm H 2 0 / k g  a n d  TV=5 .86 -0 .42  m l / k g  0.3% HCP (WB) 32 - 67 
w e r e  l e k s  t h a n  c o n t r o l  d a t a ( p < 0 . 0 6 )  on  d a y  l ; h o w e v e r ,  Soap (WB) 46 34 35 
by d a y  3 C a n d  TV i n c r e a s e d ( p < O . O l )  t o  r e s p e c t i v e  con -  0.03% HCP (WB) 50 32 4 5 
t r o l  l e v e l k .  ~ ~ = 7 6 f 5  b r l m i n  d i d  n o t  v a r y  s i g n i f i c a n t l y  3% HCP (U) 25 27 86 
f r o m  d a y  l . t o  3 b u t  w a s  a l w a y s  g r e a t e r ( p ( 0 . 0 0 5 )  t h a n  T r i p l e  Dye (U) 10 18  - 
c o n t r o l s .  V E  i n c r e a s e d ( p < 0 . 0 0 1 )  f r o m  c o n t r o l  l e v e l  on  Premature i n f a n t s  WB-bathed wi th  0.3% HCP had a h igher  mean blood 
d a y  1 t o  g r e a t e r ( p < 0 . 0 5 )  t h a n  c o n t r o l  l e v e l  o n  d a y  3 HCP concentra t ion (172 ng/ml) than f u l l t e r m  i n f a n t s .  Acceptable 
( cE=1760+135  m l / m i n ) .  No s i g n i f i c a n t  a l t e r a t i o n s  i n  RL a l t e r n a t i v e s  t o  3% HCP (WB) may be 0.3% HCP (WB) o r  3% HCP (U); 
w e r e  o b s e r v e d .  The  m e c h a n i s m  by w h i c h  C a n d  TV i m -  each r e s u l t s  i n  a moderate 'decrease  i n  blood concentra t ion,  but  
p r o v e d  i n  IDDM by 3 d a y s  o f  a g e  i s  n o t  E o t a l l y  u n d e r -  a l s o  a moderate decrease  i n  e f f i cacy .  Cord c a r e  w i th  T r i p l e  Dye 
s t o o d ; h o w e v e r ,  t h e  p e r s i s t e n t  t a c h y p n e a  a n d  i n c r e a s e d  is  e f f i c a c i o u s ,  but  toxicologic  s t u d i e s  a r e  needed. 
tE  i s  c o n s i s t e n t  w i t h  CNS h y p e r i r r i t a b i l i t y .  
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N=17 
1426+759 

564+437 

SMZ I 2 7 . 8  3 6 . 0  5 7 . 7  6 9 . 4  4 9 . 4  4 6 . 5  1 4  Under 10 Yrs. 
SMZ I1 3 8 . 7  4 2 . 7  7 2 . 0  6 0 . 3  5 3 . 7  3 8 . 7  1 0  Abs T C e l l s  
SMZ I11 3 1 . 3  4 3 . 6  4 6 . 2  4 1 . 6  3 4 . 0  2 4 . 4  1 4  Abs B C e l l s  

i n  b l o o d  o b t a i n e d  1 a n d  1 2  h r s  a f t e r  t h e  5 t h  d o s e  f o r  Abs T C e l l s  
r e g i m e n  I b u t  f o r  o n l y  SMZ i n  r e g i m e n  111. Serum SMZI Abs B Ce l l s  5015228 4885266 4485174 N.S. N.S. 
TMP r a t i o s  v a r i e d  f r o m  1 : 2 2 - 1 : 7 2 .  Mean u r i n a r y  T /S  The Groups d i f f e r e d  i n  t he  f i nd ing  of s i g n i f i c a n t l y  increased 
r a t i o = l : 2 . 1 .  P h a r m a c o k i n e t i c  d a t a  s u e e e s t e d  e n t e r o -  B c e l l s  i n  t he  younger s t e r o i d  t r ea t ed  a top i c s .  These f i nd ings  

1350+576 1308+590 1 14472908 

N=14 
1391+563 

551+225 

N.S. N.S. 

N=15 
1656986 

725+304 



PLASMA RENIN ACTIVITY IN HEALTHY AND SICK NEWBORNS. 

191 Cheryl Bartlett, Michael Sheehan, Richard Marshall, 
Michael Maurer, Diane Ellenberger, Blumberg, 

Philip Needleman (Intr. by R.E. Hillman), Depts. of Ped. and 
Pharmacology, Washington Univ. Sch. Med., St. Louis, Missouri. 

Kotchen has reported elevations of plasma renin activity (PRA) 
in normal term newborns at birth and 3-6 days. We have determined 
PRA in normal term newborns and sick newborns by the radioimmuno- 
assay (Squibb kit) and expressed as ng angiotensin I formed/ml/ 
plasmalhr. 

Birth weight PRA (day 1) PRA (day 3) 
N1. term (N=24) 3258282.5 gms 8.24 2 0.6 5.39 2 1.1 
RDS (N=17) 1676+109.5gms 48.4 2 14.4 36.0 + 8.2 

PRA decreased by day 3 in normal infants and were elevated on 
days 1 and 3 in patients with respiratory distress syndrorne(RDS). 
There is good correlation between the PRA and the severity of the 
patients' RDS. Six RDS patients had initial elevations of PRA that 
declined as they improved (41.9214.5 to 8.122.4). Four patients 
whose RDS did not improve had initial elevations of PRA that re- 
mained high. (86.5226.3 to 90.0;39.5). Two patients had initial 
low PRA that increased as their Jclinical condition deteriorated 
(5.3, 14 to 16.5, 46). Two patients with RDS had no elevations of 
PRA (3.2, 5.1 to 2.1, 6.6). Preliminary data on PRA in healthy, 
low birth weight prematures shows elevation in some, normal values 
in others. Six patients without RDS had elevated PRA's. Their 
diagnoses included hypertension, transposition of great vessels, 
persistence of the fetal circulation, shock, subarachnoid hemor- 
rhage, and erythroblastosis. Thus, it is clear that multiple dis- 
orders can be associated with elevation of PRA. 

EFFECTS OF HYPOXIA ON AMIKACIN PHARMACOKINETICS. 192 Jajwa M i r h i j ,  Michael D. Reeves, Robert  J. Roberts, 
and M a r t i n  G. Myers, The U n i v e r s i t y  o f  Iowa Col lege 

o f  Medicine, U n i v e r s i t y  o f  Iowa Hoso i t a l s  and C l i n i c s .  Deoartments , , 
o f  p e d i a t r i c s  and ~ h a r m a c o l o g ~ ,  1owa C i t y ,  IA. 

Aminoglycoside pharmacokinet ics a re  v a r i a b l e  between p a t i e n t s  
even i n  t he  absence o f  r ena l  impairment. However, peak serum 
l e v e l s  and h a l f - l i v e s  a re  r e l a t i v e l y  rep roduc ib le  over t ime i n  
most pa t i en t s .  Four o f  6 newborns w i t h  hypcixia (Pa02 < 50 m Hg) 
were observed t o  have prolonged Ami kac in  ha l f - 1  i ves  ( >  8 hours).  
I n  2 i n f a n t s  who had s e r i a l  measurements, s h o r t e r  h a l f - l i v e s  were 
noted on subsequent determinat ions a f t e r  improvement o f  hypoxia, 
The mean serum h a l f - l i f e  f o r  t he  6 hypoxic i n f a n t s  was 8.0 hours 
(range 3,8 t o  12.0 hours) and f o r  normoxic i n f a n t s  was 4.3 hours 
(26 determinat ions,  i n c l u d i n g  those from p rev ious l y  hypoxic 
ch i l d ren ;  range 1.0 t o  9.0 hours), I n  19 i n f a n t s  w i t hou t  hypox- 
i a ,  o n l y  1 had a serum h a l f - l i f e  i n  excess o f  6.5 hours. Because 
o f  these observat ions, t he  e f f e c t  o f  hypoxia on A ~ j k a c i n  pharma- 
c o k i n e t i c s  was examined i n  experimental  animals. Sprague-Dawley 
r a t s  (190 t o  250 gm) main ta ined i n  an environment o f  0.075 t o  
0.095 F i02  had s i g n i f i c a n t l y  longer  Amikacin h a l f - l i v e s  (80 min- 
u tes )  a f t e r  a 15 mg/kg in t ramuscu lar  dose than r a t s  main ta ined 
normoxic (45 minutes) ( p  < 0.05). Peak serum l e v e l  (13.4 + 1.7 
and 13.3 + 1,4 ugm/ml) and volume o f  d i s t r i b u t i o n  were n o t  s ta-  
t i s t i c a l l y  d i f f e r e n t  f o r  t he  two t reatment  groups. An e f f e c t  o f  
hypoxia on aminoglycoside pharmacokinet ics i s  suggested, 

.AMIKACIW PHARMACOKINETICS It4 NEIIBORNS. M a r t i n  G, 193 Myers, Hajwa M i r h i  j, Michael D. Reeves, and Kobert  J. 
Roberts, The U n i v e r s i t y  o f  Iowa Col lege o f  Medicine, 

U n i v e r s i t y  o ~ H o s p i t a l s  and C l i n i c s ,  Departments o f  Ped ia t -  
r i c s  and Pharmacology, Iowa Ci ty ,  IA. 

Because o f  t he  recen t  emergence o f  gen tam ic in - res i s tan t  m- 
bacter iaceae i n  our  nursery, t he  pharmacokinet ics o f  Amikacin i n  
newborns was studied. Ami kac in  (7.5 mg/kg/dose) was admin is tered 
i n t ramuscu la r l y  every  12 hours t o  22 i n f a n t s  l ess  than 10 days o f  
age w i t h  normal r e n a l  f unc t i on .  S e r i a l  serum Amikacin l e v e l s  were 
determined by an enzymatic ana l ys i s  technique. Peak serum l e v e l s  
occurred a t  30 t o  60 minutes a f t e r  adm in i s t ra t i on .  Mean peak ser -  
um l e v e l s  of 18.7 ugm/ml (31 determinations i n  22 i n f a n t s )  were 
obta ined w i t h  a range from 10 t o  36 ugm/ml. The mean serun h a l f -  
l i f e  was 4.8 hours (30 determinat ions i n  22 i n f a n t s )  w i t h  a range 
from 1.0 t o  12.0 hours. Three i n f a n t s  a l s o  rece ived Amikacin as 
a t imed 30 minute  in t ravenous i n fus ion .  The mean peak serum l e v e l  
i n  these i n f a n t s  was 20,4 ugm/ml (range 19.0 t o  21,3 ugm/ml) and 
t he  mean serum h a l f - l i f e  was 6.1 hours (range 2.5 t o  10.5 hours).  
As w i t h  o the r  aminoglycosides, t he  pha rcok ine t i cs  o f  Amikacin 
were q u i t e  v a r i a b l e  between p a t i e n t s  b u t  appeared t o  be indepen- 
dent  o f  hemoglobin and p r o t e i n  concent ra t ions.  I n  7 newborns who 
had An i kac in  pharmacokinet ic s tud ies  on more than 1 occasion, t he  
peak serum l e v e l s  and h a l f - l i v e s  were r e l a t i v e l y  reproduc ib le .  
However, 2 i n f a n t s  w i t h  severe r e s p i r a t o r y  disease had prolonged 
serum h a l f - l i v e s  i n  assoc ia t i on  w i t h  hypoxia which subsequently 
became s h o r t e r  w i t h  r e s o l u t i o n  o f  t he  hypoxic cond i t ion .  No 
n e p h r o t o x i c i t y  o r  o t o t o x i c i t y  due t o  Amikacin adm in i s t ra t i on  was 
detec ted i n  t he  course o f  these s tud ies .  

THE EFFECT OF LITHIUM (Li) ADMINISTRATION ON Li CON- 

194 CENTRATION IN MATERNAL BLOOD, BREAST MILK, AND NEO- 
NATAL BLOOD IN SUBHUMAN PRIMATES. Bruce R. Parks, 

B. H. Douglas, and John E. Rawson (Spon. by B. Batson) The -- 
University of Mississippi Medical Center, Department of Medicine, 
Jackson 

Pregnant Rhesus monkeys weighing approximately 5 kg initially 
were given Li (25 mg/kg/day) orally beginning 10 to 21 days prior 
to delivery and for one week following delivery. This dose 
elevated the maternal blood level of Li to 0.5 mEq/l or above. 
In one animal the 25 mglkglday dose raised the maternal blood 
level above 1.25 mEq/l and had to be reduced to 6.25 mg/kg/day to 
produce the desired maternal blood level. After delivery the 
maternal blood level of Li decreased by 50% even though the 
mothers continued to receive the Li. Neonatal blood levels of Li 
were approximately 0.75 mEq/l on the day of birth and ranged from 
0.25 to 0.75 mEq/l during the time the mothers continued to 
receive Li. Breast milk levels of Li averaged approximately 0.25 
mEq/l. Within two days following withdrawal of the Li treatment 
the maternal blood level, neonatal blood level, and breast milk 
level of Li dropped to below 0.25 mEq/l. These data indicate 
that in the subhuman primate, maternal therapeutic blood levels 
of Li will produce elevated blood levels of Li in newborns which 
persists while they are on breast milk. 

ELIMINATION OF TRANSPLACENTALLY ACQUIRED CAFFEINE IN 195 FULLTERM NEONATES. William D. Parsons, Jacob V. Aran- 
da, Allen H. Neims. McGill Univ., Depts. Pharmacol. & 

Ped., Montreal Children's Hosp. & Lachine Gen. Hosp., Montreal. 
During recent studies in the treatment of apnea in premature in- 

fants (760-1985g), remarkably slow elimination of caffeine (C) and 
theophylline was noted (t% C, 36-144 hr; t4 theophylline, 20-67 
hr) (Clin. Res., 608A, 611A, 1975). The t%s for each xanthine in 
adults is 3-5 hr. Although prematurity per might have contri- 
buted to this delayed elimination, the finding of Horning st of 
a relative decrease of demethylated metabolites of C in urine of 
term infants implied that the imaturity might apply to term in- 
fants as well. The elimination of transplacentally acquired plas- 
pla C in 15 healthy term non-breastfed infants was measured by ra- 
dioimmunoassay supplied by C.E. Cook, Research Triangle Park. C 
was measured in cord plasma and 4-5 days later in conjunction with 
PKU screening. Cord plasma C values ranged from 0.02 to 5.50 
mg/l, mean 1.4. The t4 of C in these term neonates (80226 hr), as 
in prematures, was remarkably longer than that in adults (3.5 hr). 
Certain other drugs that are oxidized also exhibit slow elimina- 
tion in neonates, but the 23-fold prolongation of C t% is a sub- 
stantially greater difference than that seen with other drugs. We 
have observed (Fed. Proc., Apr. '76) that C elimination in rats is 
increased 4-fold by pretreatment with 3-methylcholanthrene, sug- 
gesting possible participation of cytochrome P-448 monooxygenase 
activity in C metabolism. Maternal smoking did not enhance C eli- 
mination in these term infants. These data confirm the presence 
of considerable C at birth, and indicate that C t4 is remarkably 
gr~laaged ia term, as well as preterm, infants, 

SERUM DlGOXIN LEVELS IN PREMATURE INFANTS 196 William Pinsky, Joes R. Jacobsen, Paul C. Gillettt 
John A .  Burdine, James M. Adams, Arnold J. Rudolph 

and Dan G. McNamara, Sections of Cardiology and Neonatology, 
~ e o a r t m e ~ s o f a t r i c s  and Nuclear Medicine. Bavlor Collepe of , , - 
Medicine and Texas Children's Hospital, Houston, Texas 

The appropriate dose of digoxin for premature infants has not 
been clearly established. In 19 premature infants receiving dig- 
oxin we evaluated the influence of birth weight (BW) on the serum 
digoxin level (DL). The BW ranged from 870 to 3170 grams (mean= 
1372 gms). The age range at time of digitalization was 2 to 45 
days (mean 10 days). Both the total digitalizing dose (TDD) and 
maintenance dose (MD) were administered parenterally. The mean 
TDD was 3l/ug/kg (SD It. 4.2/Ccg/kg) and the mean MD was 8.2/(cg/kg/ 
24hrs divided into 2 doses (SD 22.6pg/kg/24hrs). The DL was de- 
termined 12 hours after the preceeding MD. Patients (pts) whose 
BW was< 1000 gms, the mean DL=6.1 ng/ml; BW 1000-1250 gms, 4pts, 
DL=4.4 ng/ml; BW 1250-1500, 3pts, DL=3.5 ng/ml; BW 1500-2000 gms, 
2 pts, DL=2.1 ng/ml; BW 2000-2500 gms, 4pts, DL=2.05 ng/ml; and 
BW 2500 gms, 1 pt, DL=1.4 ng/ml. Comparison of DL in pts above 
and below BW of 1250 gms is significant to p<.005. It is known 
that premature infants have a less efficient renal function, 
hence a decreased clearance of digoxin. Because of toxic effects 
of higher serum levels in premature babies, such as displacing 
bilirubin from albumin binding sites, we conclude that smaller 
premature infants should be given a smaller total digitalizing 
dose and maintenance dose of digoxin. 



VASOPRESSIN IN HUMAN UMBILICAL CORD BLOOD. R.A.Polin 200 DISPLACEMENT OF BILIRUBIN FROM ALBLMIN BY DIURETICS. 197 A. Frantz,  K. Russain, L.S.James. Coll .of P&S, ~ o l u d  L. Fraser Rasmussen and Richard Wemberg. Department 
b i a  U., Div. of  Per inatology & Endocrinology, NYC of Pediatrics, University of California, School of 

There i s  accumulating evidence of an  i nc rea se  i n  t h e  a c t i v i t y  
of f e t a l  endocr ine  systems a t  o r  about  t h e  time of b i r t h ,  suggest- 
i n g  p a r t i c i p a t i o n  by t h e  f e t u s  i n  the  onse t  & con t ro l  of  l abq r .  
Arginine  vasop re s s in  (AVP), p r imar i l y  a n  a n t i d i u r e t i c  hormone, has 
t h e  p o t e n t i a l  of i n f luenc ing  t he  onse t  & progress  of  l abo r  by vir- 
t u e  of i t s  vasocons t r i c to r  e f f e c t  on u t e r i n e  blood ves se l s .  To e-  
v a l u a t e  t h e  r o l e  of asphyxia1 s t r e s s  i n  AVP re l ea se ,  we determined 
umbi l ica l  a r t e r y  & v e i n  AVP concen t r a t i ons  i d , 4  i n f a n t  populations 
( a )  12 i n f a n t s  48-72 h r s .  o ld  w i th  no apparent  s t r e s s ;  (b)  10 i n -  
f a n t s  24-48 h r s .  o ld  who were s t r e s s e d  w i th  r e s p i r a t o r y  d i s t r e s s  
syndrome; ( c )  24 i n f a n t s  de l i ve red  vag ina l l y  wi thout  t he  use of 
oxytocic  agen t s ;  (d) 14  i n f a n t s  de l i ve red  by e l e c t i v e  cesarean 
s ec t i on .  I n  genera l ,  AVP l e v e l s  i n  t he  nonst ressed neonate were 
ba re ly  de t ec t ab l e ,  & d id  no t  exceed 5  pglml. I n  i n f a n t s  s t r e s s e d  
p o s t n a t a l l y  w i th  r e s p i r a t o r y  d i s t r e s s  syndrome, t he  AVP l e v e l s  
ranged from 2.5 pglml-25 pg/ml (mean 6.4 pg/ml). Among i n f a n t s  de- 
l i v e r e d  vaginal ly ,  a l l  bu t  2 va lues  exceeded 25 pg/ml (mean 453.5 
pglml) & i n  t hose  de l i ve red  by e l e c t i v e  cesarean sect ion,  a l l  bu t  
1 value  was l e s s  than 25 pg/ml (mean 17.7 pglml). The concentra- 
t i o n  of  AVP i n  t h e  umbi l ica l  a r t e r y  was g r e a t e r  than t h a t  i n  t he  
umbi l ica l  ve in .  There was no c o r r e l a t i o n  between AVP concentra- 
t i o n s  i n  umbi l ica l  cord  blood & t he  s e v e r i t y  of  f e t a l  asphyxia a s  
assessed by pH, base  excess  o r  one minute Apgar score .  The i n -  
creased concen t r a t i on  of  AVP i n  i n f a n t s  de l i ve red  vag ina l l y  sug- 
g e s t s  mechanisms o t h e r  than s t r e s s  f o r  i t s  r e l e a s e  & a  pos s ib l e  
r o l e  f o r  t he  f e t u s  i n  t h e  i n i t i a t i o n  of  labor .  

THE MEASUREMENT OF FREE ERYTHROCYTE PORPHYR1:I (FEP) 198 AS AN INDEX OF BODY LEAD BURDEN. Ernes t  Post ,  
Thelma Schneider,  Barbara F. Oski, Michael L. 

Weitzman, and Frank A. Oski. Department of P e d i a t r i c s ,  S t a t e  
Un ive r s i t y  of New York, Upsta te  Medical Center,  Syracuse, N.Y. 

Screening f o r  lead exposure employing t h e  FEP is now widely 
p rac t i ced .  Although the  FEP has  been found t o  c o r r e l a t e  w i th  
t h e  blood lead values ,  ve ry  l i t t l e  informat ion i s  a v a i l a b l e  
r e l a t i n g  t h e  FEP t o  t he  EDTA-chelatable body lead burden. Our 
exper ience  w i th  113 ch i ld r en  (11.5 months-14 yea r s )  who under- 
went i n i t i a l  8  hr .  EDTA mob i l i za t i on  t e s t s  was reviewed i n  an  
a t tempt  t o  determine t h e  s e n s i t i v i t y  and t h e  s p e c i f i c i t y  of the  
whole blood FEP (Piomel l i  technique) a s  an  index of t he  body 
l ead  burden. Resul ts  were a s  follows: 

FEP Blood Lead % wi th  Increased Lead Excre t ion (e) (Ugmldl) (0.5 ~gm/ml  EDTA) P a t i e n t s  
0-29 0-39 0.0 15 

30-237 0-39 0.0 32 
0-29 40-82 12.5 8 

30-237 40-82 43.8 43 
Employing a n  FEP of 30 pgmldl a s  a  screening l e v e l  has  a  95% 

s e n s i t i v i t y  and a  237; s p e c i f i c i t y  f o r  de t ec t i ng  p a t i e n t s  wi th  a  
u r ina ry  lead exc re t i on  of g r e a t e r  than 0.5 pf,m/mg EDTA. Resu l t s  
a l s o  suggest  t h a t  v a r i a t i o n s  e x i s t  i n  t h e  lead s e n s i t i v i t y  of 
t h e  hos t  i n  terms of biochemical a l t e r a t i o n s  produced and t h a t  
o l d e r  p a t i e n t s  demonstrate l e s s  FEP e l eva t ions  a t  any blood lead 
value .  When used app rop r i a t e ly ,  i t  is  a  va luab l e  screening 
procedure. 

SUDDEN INFANT DEATH (SIDS) I N  INFANTS OF NARCOTIC- 

199 ADDICTED MOTHERS. B.K. Rajegowda, Stephen R. Kandall  
and Horacio F a l c i g l i a .  Dept. of P e d i a t r i c s ,  Lincoln 

Hospi ta l  and BMHC, Alber t  E ins t e in  College of Medicine, Bronx, 
New York. (Spon. by L. M .  Gartner) . 

The frequency of sudden i n f a n t  death  (SIDS) between 1-12 
months of age i n  t he  gene ra l  popula t ion i s  repor ted  t o  be 2.5-3 
per  1000 l i v e  b i r t h s .  From 1972-1974 we cared f o r  383 i n f a n t s  
born t o  mothers wi th  h i s t o r i e s  of  a c t i v e  n a r c o t i c  usage; 182 
used p r imar i l y  methadone (M), 95 he ro in  (H), and 106 both  drugs 
combined (HM). Eight of t h e i r  i n f a n t s  experienced sudden unex- 
pected  death;  c l i n i c a l  and autopsy da t a  ru l ed  ou t  o the r  causes 
of death .  

Five of t h e  7  mothers were i n  r e g i s t e r e d  M programs; t he  re-  
maining two admitted t o  abuse of H and M dur ing t h e  pregnancy. 
Two of t he  8  p a t i e n t s  were s i b s .  The incidence  of SIDS i n  our  
s tudy popula t ion was 8-9 t imes  t h a t  i n  t he  gene ra l  popula t ion;  
i n  those  i n  whom M use  was confirmed, t he  inc idence  was 1 3  times 
the  expected number. These f i g u r e s  a r e  minimal inc idences ,  s i n c e  

no t  a l l  p a t i e n t s  a r e  followed a t  the two h o s p i t a l s .  
Mean b i r t h  weight of  t h e  i n f a n t s  was 2736 grams; 6  of the  8  

were male. Peak age of SIDS i n  both  t he  s tudy and genera l  popu- 
l a t i o n  was 2  112-3 months, suggest ing t h a t  the drug group might 
provide  a  model f o r  t he  gene ra l  s tudy of SIDS. P e r s i s t e n t  neuro- 

behaviora l  abno rma l i t i e s  have been recognized i n  add ic t ed  i n f a n t s  
f o r  up t o  6 months, suggest ing t h a t  autonomic con t ro l  of r e s p i r -  
a t i o n  dur ing s l e e p  may be r e l a t e d  t o  t h e  increased incidence  of 
SIDS. 

Medicine, Davis, California. 
The demonstration that furosemide displaces bilirubip(B) from 

albumin(A) has led to an increased use of alternative diuretics 
in jaundiced infants. We have studied the effect of furosemide, 
ethacrynic acid and chlorothiazide on bilirubin binding in adult 
human plasma using the peroxidase assay, red cell uptake and 
Sephadex G-25 gel filtration. Enzymatic oxidation demonstrated a 
marked increase in unbound bilirubin in the nresence of all three 
drugs (drug concentration 500~mol/l; B/A molar ratio 0.8). 
Calculated apparent drug binding constants(Kd) at the primary 
bilirubin binding site were equivalent to, or hlgher than, sulf- 
isoxazole. At the primary binding site ethacrynic acid was a 
stronger displacer than either furosemide or chlorothiazide. 

Drug Unbound Bilirubin 
Control (0.3 MR) 10.5 nmol/l Kd _(drug) 
Ethacrynic acid 78 nmol/l 3.4~10: l/mol 
Furosemide 76 nmol/l 2.7~10, l/mol 
Sulf isoxazole 61 nmol/l 2.8~10' l/mol 
Chlorothiazide 55 nmol/l 2 . 6 ~ 1 0 ~  l/mol 

These results were confirmed using erythrocyteuptake and gel 
filtration. Bilirubin displacement was observed at both primary 
(B/A bIR<l. 0) and secondary (B/A MD1.0) binding sites. 

Although these diuretics are structurally dissimilar, they 
appear to have a common high affinity for plasma albumin that may 
increase the risk of kernicterus in a sick jaundiced infant. 

PHENOBARBITAL DISTRIBUTION IN NEWBORN PUPPIES WITH 201 ACUTE AND C H R ~ N I C  ACIDOSIS. John E. Rawson, Bruce R. 
Parks ,  and Arthur S. Hume. (Spon. by B. Batson) 

The Univers i ty  of Mis s i s s ipp i  Medical Center ,  Departments of Pedi- 
a t r i c s  and Pharmacology, Jackson 

Asphyxiated i n f a n t s  a r e  more sedated  f o r  a  given dose of pheno- 
b a r b i t a l  than non-asphyxiated i n f a n t s .  The asphyxiated i n f a n t  may 
be more s e n s i t i v e  because of h i s  ac idos i s .  I n  t h i s  s tudy the  d i s -  
t r i b u t i o n  of phenobarbi ta l  i n  var ious  t i s s u e s  was s tud i ed  i n  new- 
born puppies made a c i d o t i c  acu t e ly  o r  ch ron ica l l y .  

In  the  acu t e  a c i d o s i s  study mongrel puppies were given NH4C1 
(100 mglkg) beginning a t  6  days o ld .  Th i r t y  minutes l a t e r  pheno- 
b a r b i t a l  ( 8  mgfkg) was given. The animals were s a c r i f i c e d  8  hours 
a f t e r  phenobarbi ta l .  I n  the  chronic  a c i d o s i s  s tudy puppies were 
given NH4C1 (25  mg/kg) every 6  hours X 4  days. S a c r i f i c e  occurred 
6  hours a f t e r  the  l a s t  dose of NH4Cl and 14-16 hours a f t e r  the  
admin i s t r a t i on  of phenobarbi ta l .  

Despite no s i g n i f i c a n t  change i n  serum concentra t ion between 
con t ro l  and acu t e ly  a c i d i o t i c  animals,  t he  b ra in ,  lung,  and kidney 
showed increased concentra t ions  of phenobarbi ta l .  With acu t e  
a c i d o s i s  the  l i v e r  showed a  reduct ion i n  concentra t ion whi le  a  
s l i g h t  i nc rea se  was seen i n  t he  ch ron ica l l y  a c i d o t i c  animals.  

This  study shows t h a t  a c i d o s i s  r e s u l t s  i n  a  increased b ra in  
concentra t ion of phenobarbi ta l  and t h a t  t h i s  may be p a r t  of t he  
explanat ion of t he  increased s eda t ion  of asphyxiated i n f a n t s  
t r e a t e d  with phenobarbi ta l .  

FETAL GROWTH INHIBITION: RELATIVE EFFECTS OF METHA- 

202 DONE AND MORPHINE. John R. Raye, Joseph W .  Dubin, and 
Jack N .  Blechner ( I n t r .  by Arnold J. Altman) Univ. of  -- - 

CT Hlth. C t r . ,  Depts. of Ped. and ObIGyn, Farmington, CT 
Methadone i s  widely used i n  c l i n i c a l  p r a c t i c e  a s  an  a l t e rna -  

t i v e  n a r c o t i c  f o r  pregnant drug add ic t s .  We have previously  shown 
tha t  chronic  maternal  morphine admin i s t r a t i on  r e s u l t s  i n  s i g n i f i -  
cant  growth i n h i b i t i o n  i n  t he  f e t a l  r a b b i t  (Ped. Res. 2:279,1975). 
This  s tudy a t tempts  t o  de f ine  t h e  e f f e c t s  of  maternal  methadone 
admin i s t r a t i on  on f e t a l  growth i n  t he  r a b b i t  and t o  compare t h e  
r e l a t i v e  e f f e c t s  on growth of t he se  two n a r c o t i c s .  Does t r e a t e d  
w i th  methadone (15 mg/kg/d s .c . )  1 week p r i o r  t o  conception and 
throughout ge s t a t i on  were p a i r  f ed  wi th  weight matched con t ro l s .  
At 29d l i t t e r s  were de l i ve red  s u r g i c a l l y  and measurements made of 
f e t a l  weight,  l eng th ,  organ weight ,  p r o t e i n  and DNA. 

Tne l i t t e r s  of methadone t r e a t e d  does showed a  s i g n i f i c a n t  in- 
c r ea se  i n  l a t e r  i n t r a u t e r i n e  deaths .  s i g n i f i c a n t  (pt0.001) reduc- 
t i o n s  were seen i n  f e t a l  weight ,  l eng th ,  and i n  b r a i n  and lung 
weights  i n  t he  methadone group. This growth i n h i b i t i o n  a s soc i a t ed  
wi th  methadone admin i s t r a t i on  (15 m y g l d )  was comparable t o  t h a t  
r e s u l t i n g  from the  admin i s t r a t i on  f  100 mg/kg/d morphine and was 
g r e a t e r  than t h a t  seen w i th  50 mg/kb/d morphine. I n  the  methadone 
group, however, the  i n h i b i t i o n  of b r a i n  growth was s i g n i f i c a n t l y  
increased (p<0.001) over  t h a t  s een  i n  t h e  comparable morphine 
group. This l o c a l i z a t i o n  of methadone e f f e c t  was of p a r t i c u l a r  
i n t e r e s t  because of the  concomitant appearance of CNS anomalies 
r e s t r i c t e d  t o  t he  methadone group. The growth i n h i b i t i o n  noted i n  
the  lung and b r a i n  seemed t o  be  t he  r e s u l t  of a  r educ t ion  i n  c e l l  
number (Supported i n  p a r t  by funds from SOADAP, NIMH ilDA00633-01). 



~EAD-203(203pb)AND EDTA: INTERACTIONS WITH PARATHYROID 
HORMONE (PTlI CALCITONIN (CT) AND 1 25-DIHYDROXWITAMIN 203 D 3 i  1,X- (OH] ;D3 ] I N  BONE ORGAN CULTURE. John F.  Rosen, 
Alber t  E ins t e in  Coll.Med.. Montefiore HOSD. & Ned. 

PHARMACOKINETIC STUDIES OF HEXACHLOROPHENE 

206 IN THE NEWBORN. Eileen E . T y r a l a ,  W .  Edwin 
Dodson, Laura S .  Hillman, and  Richard E .  Hillman, 

Washington Univ . Sch . of bled. , St .  Louis Chi ldren 's  Hosp. , Dept . Ctr.,Department of P e d i a t r i c s ,  Bronx, .~ew York. 
Since bone i s  t h e  r e se rvo i r  f o r  t h e  major i ty  of t h e  body burden 

of Pb and t h e  main source of Pb mobilized during CaNa2EDTA (EDTA) 
of Pedia t r ics ,  S t .  Louis,  Missouri.  

To help control a staphylococcal epidemic,  bathing with a soap 
containing 3% hexachlorophene (HCP) was  instituted during- 2 ,  12  
day per iods  in  a regional  neonatal in tensive  c a r e  un i t .  HCP in 100u 1 
whole blood samples obtained b y  heel s t ick  was  measured by  GLC 
us ing  dichlorophene as an  in ternal  s t anda rd  and a 63Ni electron cap- 
t u r e  detector.  More than 200 measurements of HCP concentrations 
(HCP) were  made on  49 infants.  Among 27 infants bathed 3 o r  more 
t imes ,  the  median weight was  1490 gms (740-3340 gms)  , t he  median 
gestational age a t  b i r th  was  30 weeks (25-40 w k s ) ,  and  t h e  median 
age  was  15 days  (3 days-5 months) .  No over t  clinical toxicity was  
recognized.  In t hese  infants twenty-four hour s  after a bath  
r anged  from 150-4350 ng/ml .  All eight infants weighing l e s s  t han  
1100 gms had H* grea t e r  than 1000 ng/ml .  T h e r e  was  g rea t  var i -  
ation i n  HCP i n  l a rge r  infants.  The  HCP of 4350 was measured i n  a 
1700 gm m n t  . No correlation c o u l d b e s h o w n  between IICP and  a g e ,  
gestational a g e ,  o r  the  number  of baths  (>3) .  The  e l i m i n x o n  of HCP 
followed 1st o r d e r  k inet ics .  The  T i  va r i ed  from 13-78 h r s  among 8 
patients and  d id  not corre la te  with a g e  o r  weight.  Absorption was  
complex and  followed no simple kinetic pa t t e rn .  These  data  indicate  
that although accumulation of HCP is significant i t  i s  not possible to 
predic t  HCP in  any given infant .  Studies  of the  toxicology of HCP 
must beco r re l a t ed  with I g i n  blood and  t i ssue  r a the r  t han  admin- 
is tered dose .  

t h e r a p y , t h i s  study was undertaken t o  de f ine  f u r t h e r  i n t e r a c t i o n s  
between EDTA and hormonal r egu la to r s  of bone metabolism. Pregnant 
r a t s  on day 618 of pregnancy were in j ec t ed  I V  with 5OOuCi of 203Ph 
On day bl9 ,pai red f e t a l  bones were placed on g r i d s  i n  EGJ medium 
(M) tha t  resembled t h e  ion ic  concentra t ion of t he  e x t r a c e l l u l a r  
f l u i d  (ECF).After 3-5 days of c u l t u r e  a t  d i f f e r e n t  concentra t ions  
of E D T A , ~ ~ ~ ~ ~  re leased from bones i n t o  the  experimental medium(EM) 
was compared t o  t h a t  re leased from bones i n t o  t h e  appropr i a t e  con- 
t r o l  medium (CM).The e f f e c t s  of adding hormones t o  t h e  M were ex- 
pressed a s  cpm EM/CM r a t io s .The  r e s u l t s  were: 

M + EDTA (.001mV) MICI.! Rat io  
1 )  - 2.30 i .04* 
2) + PTH 4.67 + .11* * = p < .01, 
3) + 1,25-(OE)2D3 5.04 i .16* d i f f e r e n t  
4) t CT .58 ?r . lo* from 1.00. 

Inc reas ln  medium l e v e l s  of calcium and phosphate reduced t h e  e f -  
f l ux  of 283Pb i n  groups 1 ,  2 and 3. 

These d a t a  represent  t h e  f i r s t  demonstration i n  v i t r o  t h a t  EDTA 
che la t ion  ofZo3pb from a r ap id ly  exchangeable s k e l e t a l  compartment 
i s  increased by PTH and 1,25-(OH)?D3,and decreased by CT and ion ic  
changes in  t h e  ECF. Future s t u d i e s  i n  t h i s  system a r e  l i k e l y  t o  
d e f i n e t h e  hormonal and ion ic  environment i n  which che la t ing  
a g e n t s a r e  t h e  most e f f e c t i v e .  

CLINICAL MANAGEMENT OF HYPERTENSION WITH MINOXIDIL: A 204 CONTROLLED TRIAL I N  CHILDREN. Alan Sinailco and Ber- 
nard L. Mirkin, Univ. of Minn. Health Sciences Center 

Div. of Cl in .  Pharmacology, Depts. of Ped. and Pharm., Minn- 
e a p o l i s ,  Mn. 

The the rapeu t i c  e f f i cacy  of 3 ant ihyper tensive  regimens has  
been evaluated i n  a s e r i e s  of 9 ch i ld ren  age 1 mo.-16 yrs .  with 
unsa t i s f ac to ry  r egu la t ion  of t h e i r  blood pressure  (BP). In t h i s  
group 7 ch i ld ren  were t r e a t e d  with Minoxidil  (M) and Propranalol  
(P) ,  P a lone and Methyldopa (MD) f o r  6 week s tudy per iods  i n  a 
randomized cross-over fashion.  2 ch i ld ren  received only M&P and 
P. Hydrochlorothiazide was included with each of t he  therapeu- 
t i c  regimens and was administered a s  t h e  s o l e  ant ihyper tensive  
agent f o r  4 weeks p r i o r  t o  t h e  s t a r t  of t h e  study and f o r  a 2 
week washout period between each of t h e  6 week study per iods .  The 
following average blood pressures  were noted f o r  each regimen: 
(each value  r ep resen t s  t h e  mean f o r  each group) 

s y s t o l i c  d i a s t o l i c  mean BP 
con t ro l  147 98 115 
M&P 129 7 9 96 
MD 138 87 104 
P 137 85 103 
The d i a s t o l i c  BP was s i g n i f i c a n t l y  reduced from con t ro l  values  
w i th  each regimen s tud ied ;  however, t h e  same was seen f o r  sys to l -  
i c  BP only  with M&P. M&P decreased d i a s t o l i c  BP t o  a s i g n i f i -  
can t ly  g r e a t e r  extent  than e i t h e r  P o r  MD, but s y s t o l i c  BP was 
not s i g n i f i c a n t l y  lowered. The only ma'or adverse e f f e c t  noted 
wi th  M therapy was a profound h y p e r t r i c i o s i s .  
Supported by USPHS g ran t  #HD 08580-01. 

DEMONSTRATION OF SATURATION KINETICS FOP THEOPWLLIPE 207 DISPOSITION. Miles M. Weinberger, E l l i o t  Ginchansky, 
(Spon. by M.K. Younoszai) Univers i ty  of Iowa, U.of 

Iowa Eiospitals, Dept. of P e d i a t r i c s  and Pharmacology, Iowa C i ty .  
Previous s t u d i e s  of theophyl l ine  pharmacokinetics have assumed 

f i r s t  order  metabolism. The cu r ren t  study examined t h e  d i spos i -  
t i o n  of theophyl l ine  i n  19 as thmat ic  ch i ld ren  by in fus ing  
theophyl l ine  in t ravenously  us ing an IVAC cons t an t  i n fus ion  pump 
a t  2 i n fus ion  r a t e s  on sequen t i a l  days u n t i l  t h e  serum concen- 
t r a t i o n ,  a s  measured by a r ap id  s p e c i f i c  assay u t i l i z i n g  high 
pressure  ca t ion  exchange chromatography, reached s t eady- s t a t e  a t  
each in fus ion  r a t e .  The c learance was then ca l cu la t ed  a t  each 
s t eady- s t a t e  serum concentra t ion by d iv id ing  t h e  r a t e  of metabo- 
l i s m  ( t h e  r a t e  of i n fus ion  a t  s t eady- s t a t e )  by t h e  s t eady- s t a t e  
serum concentra t ion.  A t  t h e  lower in fus ion  r a t e  of .73 f .17 mg/ 
kg/hr (mean i S.D.),  s teady s t a t e  theophyl l ine  concentra t ions  
averaged 9.2 ? 2.1 ug/ml and c learance r a t e s  were 1.39 i .41  ml/ 
kg/min. The higher  i n fus ion  r a t e s  averaged 1.44 i .39 mg/kg/hr 
and r e s u l t e d  i n  s t eady- s t a t e  serum concentra t ions  of 20.0 f. 4.4 
ug/ml wi th  c learances  of 1.20 ?: .28 ml/kg/min, a s i g n i f i c a n t  
reduct ion (p  < .025). F i f t e e n  of t h e  19 p a t i e n t s  had c learances  
reduced t o  some degree a t  h igher  serum concentra t ions .  Four of 
t hese  p a t i e n t s  had c learances  reduced by > 20% with  2 > 40%. 
These d a t a  i n d i c a t e  s a t u r a t i o n  k i n e t i c s  f o r  theophyl l ine  d i spos i -  
t i o n  and suggest  t h a t  d i sp ropor t iona te  changes i n  serum theophyl- 
l i n e  concentra t ions  may occur a s  a r e s u l t  of dosage changes a t  
t he  upper end of t h e  10-20 pg/ml the rapeu t i c  range. 

BACTERIAL COLONIZATION IN THE NEWBORN - '05 EFFECT OF CO, CAFE. Wil l iam T.  Soeck.  l ohn  M .  
Dr i sco l l ,  Tr., Richard A .  Polin and  Herbert S .  Rosenkranz.  (Spon. 
by Jo Anne Brasel ) .  Col .  of Phys i c i ans  and  Surgeons ,  Columbia 
Univers i ty ,  Babies Hosp. ,  Depar tment  of Pedia t r ics ,  New York, 
New York 10032 

A randomized controlled and bl inded s tudy  t o  compare t h e  effect+ 
i v e n e s s  of t h ree  regimens (dry co rd . ca re  (D. C.),  t r ip le  d y e  (T.D.) 
a n d  s i l v e r  su l f ad iaz ine  (S.S.)) i n  control l ing neona ta l  bac t e r i a l  
co lon iza t ion  w a s  conducted.  Two hundred and eighty-four infants  
par t ic ipated in  a 12-month s tudy.  Cu l tu re s  of t h e  anter ior  n a r e s  
and  umbil ica l  a r ea  were  obta ined o n  D a y s  3 ,  14 and 42.  Staph- 
y lococca l  colonizat ion w a s  inhibi ted by both  T. D . and S . S . , how- 
eve r ,  T.D . w a s  s ignif icant ly  more e f f ec t ive  (p = <. 001). Group 
B S t r ep tococca l  colonizat ion w a s  most  s ignif icant ly  inhibi ted by 
S . S . whi le  T. D . appea red  t o  promote t h e  growth of t h i s  micro- 
organism,  D.C.  t r ea t ed  infants  had less S t r ep tococca l  coloni- 
za t ion  t h a n  T. D. infants  (p = < -01).  There were  n o  s ign i f i can t  
d i f f e rences  i n  gram negat ive  colonizat ion be tween  D .C .  and 
T.  D . ,  however, S .  S .  infants  had s ignif icant ly  l e s s  gram nega t ive  
co lon iza t ion  t h a n  infants  t r ea t ed  wi th  t h e  other  regimens 
(p = .( .005). The s tudy  demonstra ted tha t  t rea tment  of t h e  
umbil icus  wi th  S.  S .  is a s a f e  and  e f f ec t ive  method for  inhibi t ing 
neona ta l  bac t e r i a l  colonizat ion wi th  gram pos i t i ve  and gram 
nega t ive  organisms.  

ENDROCRINOLOGY 

CLINICAL AND BIOCHEMICAL CORRELATIONS OF TRIIODOTHY- 208 RoNrw (T3) I N  DISORDERS OF THYROID I?i PEDIATRICS. 
Val Abbassi and Carolyn Aldige. (1ntr.byP.L.Calcagno) 

Georgetown Univ. Sch. of Med., G . U .  Hosp., Dept. of Ped., 
Washington. D . C .  

Radioimmunoassay (RIA) of T3 has  become a rou t ine  t e s t  of 
thyroid funct ion.  P.lthough normal l e v e l s  have been e s t ab l i shed  
the  behavior of T i n  var ious  thyroid d i so rde r s  has  not  been 
evaluated.  T b y 3 ~ 1 ~  was determined i n  40 ch i ld ren  with thyroid 
d i sease  (6 to?ics ,  7 hypothyroids, 14 chronic 'lymphocytic thy- 
r o i d i t i s  [CLT], 10 euthyroid g o i t e r s  and 3 thyroid  adenomas). 
The r e s u l t s  were c o r r e l l a t e d  with c l i n i c a l  p re sen ta t ions  and with 
T4 and TSH concentra t ions  determined by CBP and RIA re spec t ive ly .  
In toxjc  group T was increased (366f48 n g / D ~ )  and i n  hypothyroid 
group decreased ?18.5*6). In  remaining groups, T3 concentra t ions  
were normal. The CLT group could be subdivided i n t o  4 groups; 
t TSH, n l  T4 (2) :  t TSH, ].ow T4 (2) ;  n l  TSH, t T4 (3) and n l  TSH, 
n l  T4 (6) .  T4 i n  the  l a s t  subgroup with CLT (7.4f0.4 U ~ / D L )  and 
i n  p t s .  with euthyroid g o i t e r  (6.9f5) was s i g n i f i c a n t l y  d i f f e r e n t  
from con t ro l s  (T4=9.4f3) p < O . O 1 .  Mean T i n  these  two groups 
(146f7 and 130*9) was normal and did not 2 ign i f i can t ly  d i f f e r  

from the  con t ro l  group (135*4), p p 0 . 2 .  Nine euthyroid p t s .  
had abnormal T ( 3 t  , 6 4 )  but normal T . There was a s i g n i f i -  
cant  c o r r e l l a t f o n  between T3 and T4,(r=?89) i n  a l l  p t s .  but  not 
between T and TSH. These observations a r e  i n d i c a t i v e  of t he  
exce l l en t3c l in i ca l  c o r r e l a t i o n  of t h e  T3 R I A ,  however, with T 3 .  
determinat ion a lone abnormal i t ies  of thyroid  funct ion i n  certain 
d i so rde r s  may not be de t ec t ed .  Such information i s  u se fu l  i n  
i n t e r p r e t a t i o n  and c l i n i c a l  app l i ca t ion  of  t he  T3 assay.  



CYPKOHEPTADINE MODIFICATION OF GLUCAGON-IN- 
209 DUCED GROWTH HORMONE RELEASE:POSSIBLE HYPO- 

THALAMIC SITE OF GLUCAGON ACTION. Theodore W. 
AvRuskin, Vinod R. Lala, Kutsi Onur, and Christina S. 
Juan. New York Univ. Sch. Med., The Brookdale Hosp. 
Med. Ctr., Dept. of Ped., Brooklyn, N.Y. 

Glucagon(GL)stimulation of growth hormone(G1i)has been 
well documented but its mechanism is unclear. Cyprohep- 
tadine(C), an anti-serotoninergic agent inhibits GH re- 
lease after insulin-hypoglycemia. To investigate C ef- 
fects on GL-GH release, 12 genetically short children 
(8 males,4 femalesfand 8 children with diabetes melli- 
tus(4 males,& fema1es)had paired IV GL tests before and 
after 8 doses of 4 mg C. Tests were done after overnight 
fasts;serial samples for sugar(BS,mg/dl),insulin(IRI, 
uU/ml), and growth hormone(IRGN,ng/ml)were obtained to 
3 hrs. In short stature: Pre-and post-C BS were similar 
Post-C IRI values were higher(p<0.01-0.001)than pre-C, 
except at 15 and 30 min. Post-C AIRGH values in all 12 
patients were lower but significantly lower(p<O.O5)in 
the 8 males. In diabetes:Post-C mean max. IRGH and A 
IRGH were higher than pre-C values(AIRGH,pre-C:9.8f0.9, 
post-C:14.8+3.8)and were significant(p<O.OOZ)on paired 
"t" tests. Post-C AIRGH values were higher(p<O.Ol)in 
all males hut lower(p<O.OOl)in 314 females. Conclusions 
These data suggest that GL-GH secretion may involve hy- 
pothalamic release of serotonin and that C modifies 
this GM release in short stature but has paradoxic ef- 
fects in diabetes mellitus. 

A CHARCOAL ASSAY FOR TRANSCORTIN-BOUND AND UNBOUND 210 CORTISOL IN PLASMA. P h i l i p  L. B a l l a r d  and Janet P. 
Carter. Spec. Center o f  Res. i n  Pulm. Dis., Cardims. 

Res. I n s t .  and Dept. o f  Ped., Univ.  o f  C a l i f .  San Francisco 94143. 
We have developed a simple charcoal assay f o r  determinat ion o f  

t he  f r a c t i o n s  o f  plasma c o r t i s o l  unbound and bound t o  t r a n s c o r t i n  
(CBG]. 0.1 ml o f  plasma i s  incubated w i t h  a t r a c e r  amount o f  3H- 
c o r t i s o l  (0.4 ng) f o r  60 min a t  25°C and then f o r  30 min a t  2'C. 
0.025 ml o f  a c t i v a t e d  charcoal suspension (170 mg/ml) i s  added, 
t h e  m ix tu re  i s  ag i t a ted ,  and then cen t r i f uged  3 min l a t e r  f o r  5 
min  a t  5000xg. The r a d i o a c t i v i t y  remaining i n  t he  supernatant 
represents  c o r t i s o l  bound t o  CBG, snd s t e r o i d  absorbed t o  charcoal 
i nc l udes  t h a t  which was unbound and bound t o  albumin. Unbound 
c o r t i s o l  i s  ca l cu la ted  from the  albumin concent ra t ion .  The pro-  
cedure i s  r ep roduc ib le  ( c o e f f i c i e n t  o f  v a r i a t i o n  5%) and values 
f o r  unbound c o r t i s o l  i n  both  u m b i l i c a l  cord  and a d u l t  plasma 
c o r r e l a t e  w e l l  w i t h  those obta ined by e q u i l i b r i u m  d i a l y s i s  a t  
37°C. CBG capac i t y  determined by t h i s  method was 10.8 + 1.1 
(~ .E. )ug/100 ml i n  7 cord  bloods and 20.3 5 1.7 ug/100 a i n  10 
a d u l t  specimens, and t he  Ka i n  4 a d u l t  samples determined by 
Scatchard ana l ys i s  ranged from 1 . 9  t o  4.1 x 107 M. S i m i l a r  values 
have been repo r ted  by ge l  f i l t r a t i o n ,  u l t r a f i l t r a t i o n  and e q u i l -  
i b r i u m  d i a l y s i s .  Compared w i t h  these procedures, t he  charcoal 
method i s  f a s t e r  and requ i res  a smal le r  volume o f  plasma. Used i n  
con junc t i on  w i t h  an assay o f  t o t a l  plasma c o r t i s o l ,  t h i s  procedure 
a l l ows  r o u t i n e  determinat ion o f  t he  unbound (apparent ly  phys io-  
l o g i c a l l y  a c t i v e )  c o r t i s o l  concen t ra t i on  i n  plasma. 

L-DOPA AS A SCREENING TEST OF HYPOTHALAMO-PITUITARY 211 ADRENAL & PANCREATIC FUNCTION IN CHTLDREN. Dorothy 
J. Becker, Salvador Villalpa:do, & &aan L. Drash 

Univ. of Pittsburgh Sch. of Med., Dept. of Peds., Pittsburgh. 

L-Dopa (250-750 mg) was given to 17 children with constitution- 
al short stature(5), partial or complete growth hormone (GH) defi- 
ciency(7), organic intracranial lesions(3) or Turners syndrome(2). 
Blood samples were collected basally x 2 & at intervals for 3 hrs 
All patients (pts) also had an arginine-insulin tolerance test 
(AITT). In all but 1 case there was a corresponding GH response 
during the 2 tests, the peak being 30-60 min. after the L-Dopa. 
L-Dopa induced a significant increase of plasma cortisol(F) in 
all the pts who had a similar rise during the AITT. The rise of 
F occurred simultaneously with that of GH, peaking usually at 45- 
60 min. There was a suppression of prolactin during all but I L- 
Dopa test. In all of 15 pts plasma glucagon rose from a mean 
basal level of 135 pg/ml to a mean peak of 333 pglml. Thirteen 
pts had an initial ~ e s k  at 30-60 min & 8 showed a second, usually 
smaller peak at 90-180 min. The rise in glucagon always preceded 
that of F. An insulin rise from 9.6 vU/ml to a mean peak of 19.0 
uU/ml occurred in 13 of 15 pts, usually at 30-45 min. There was 
no clear relationship between changes of insulin & glucagon.Blood 
glucose rose concomitantly with glucagon. Increases of the pancre- 
atic hormones were independent of the presence or absence of a 
GH response. The changes of all the hormones occurred with or w/ 
out nausea due to L-Dopa administration & therefore appear to be 
mediated by dopaminergic or adrenergic receptor stimulation, 
rather than stress-induced. 

COMPARISON BETWEEN 1-DEAMINO-8-D-ARGININE VASOPRESSIN 

212 (DDAVF'), CLOFIBWITE (Cf), CARBAMEZEPINE (Cb) AND 
PITRESSIN (P) IN T E  TREATMENT OF CENTRAL D1ABETT.S 

INSIPIDUS (DI) IN CHILDHOOD. Dorothy J. Becker & Thomas P. Foley, 
Jr., Univ. of Pittsburgh, Sch. of Med., Dept.oE I'ed., Fittsburg!~. 

Thirteen children aged 1-112 to 16 years with DI due to 
histiocytosis x (3), septo-optic dysplasia (2). pinealoma (1) or 
idiopathic (7) have been treated with P-in-oil or CE (1-2 gmsl 
day)with or without Cb (200-400 mglday). Therapy vith CE & Cb in 
pts with partial DI in whom P had been withdrawn or never begun, 
resulted in a reduction of daily urine volumes from a pre-treat- 
ment mean of 4.7L to 2.1L, with excellent symptomatic control.Cf 
and Cb had no antidiuretic effect in 6 pts with complete DI and 
did not decrease their P requirements. In these pts P decreased 
urine volumes from 6.3L to 0.9LIday. Ten oE the pts (youngest 1- 
112 yrs) are now receiving intranasal DDAVP, requiring 2 daily 
doses of 5-15 mg at 2 8 am and 2.5-7.5 mg at +_ 8 pm. Those with 
partial DI require smaller doses and the dt~ration of action is 
longer. The effectiveness of each dose lasts 8-20 hrs. Urine 
volumes decreased from 5.5 to 1.5 Llday. All pts who had received 
therapy with P have developed growth hormone (GH) antibodies 
(ahs),but continued to grow normally unless there was pre-exist- 
ing GH deficiency. There was no evidence to suggest the presence 
of prolactin, TSH or antithyroid abs. GH abs vere still present 
up to 9 months after the withdrawal of P. DDAVP did not induce 
acute changes of serum osmolality,GH or prolactin, nor did it in- 
fluence nocturnal patterns of secretion of the hormones. No side 
effects vere experienced.Although partial DI was eEfective1 con- 
trolled with Cf & Cb, results are more satisfactory using D~AVP. 

IN  UTERO THYROID TRANSPLAMTATION G'ITH PREVENTION OF 213 ATHYP,OTIC CRETIMISM. Robert  P. Be l i n .  Dorothy R. 
t lo l l inqswor th .  Marion C. Reid, Steven L. Davis and 

Pobert  Beihn (Spon. by C. C. Mabry). U. o f  KY Col lege o f  Fed., 
Depts. Surq. Ped.. Lexincton; U. o f  ID, Dept. Pnimal Ind.,  
MOSCOW; and V.A. Fosp i t a l  , -Lexington, KY. 

Thyro id  aland t r a n s p l a n t a t i o n  i n  u t e r o i s t e c h n i c a l l y  poss ib le .  
P t  82-93 days gesta t ion,  t o t a l  f e t a l  thyroidectomy was performed 
and autologous t h y r o i d  t i s s u e  t r ansp lan ted  t o  f e t a l  t h i g h  i n  6 
lambs. Serum thy rox ine  i o d i n e  [T4(C)], t r i i o d o t h y r o n i n e  (T3RIA), 
t h y r o i d  s t i m u l a t i n g  hormone (oTSH), 131 I uptake and scan, and p i -  
t u i t a r y  response t o  t h y r o i d  re l eas ing  hormone (TRH) were fo l lowed 
i n  tw ins  t o  age 6 months. Resu l ts :  Two ewes abor ted pos t  opera- 
t i v e l y  and 2 de l i ve red  s t i l l b o r n  c r e t i n  lambs a t  term. By.1311 
scan, 1 lamb had a small s u r v i v i n g  t h i g h  g ra f t ,  bu t  d i ed  w i t h  
p a r t i a l  c re t i n i sm.  The 6 t h  lamb, w i t h  t w i n  unoperated con t ro l ,  
has surv ived f o r  6 months w i t h  normal development and t h y r o i d  
f u n c t i o n  ( t h i g h  o n l y  by  scan), b u t  markedly e levated l e v e l s  o f  
oTSH. Even w i t h  h i gh  oTSH leve l s ,  t h e  t r ansp lan ted  lamb can 
f u r t h e r  increase i t s  oTSP ou tpu t  a f t e r  TRH s t imu la t i on .  

Day 1 T4(C) T3RIA oTSH oTSH jj TRH (24 wk) %l31 I uptake 
ug/dl  nq/d l  ng/ml Omin 30min Neck Thigh 

Normal 4.1 344 13.7 (3.8 6.0 9.5 0 
Transp lant  3.2 >400 ,100 44 8 8  0 10.2 

Conclusion: Th i s  successful  t h y r o i d  t r a n s p l a n t a t i o n  i n  an i n  
u t e r o  c r e t i n  suggests a new approach f o r  t r e a t i n g  congeni ta l  
hypothyroidism. 

INTRACRANIAL CHORIONIC GONADOTROPIN (HCG) SECRETING 214 TUMOR IN A PREPUBERTAL GIRL. Hans H. Bode, Barry B. 
Bercu, Inese Z. Beitins, Bruce D. Weintraub, Harvard 

Med. Sch., Massachusetts Gen. Hosp., Dept of Ped, Boston and NIH. 
The syndrome of ectopic HCG production has been confined to 

males and is accompanied by sexual precocity. We described an 
8 y o girl referred with diabetes insipidus, poor growth, malnu- 
trition and no evidence of sexual development. Growth hormone 
secretion, adrenal and thyroid function were normal. Two random 
plasma samples contained undetectable FSH, but high LH (40 and 
56 mIU/ml, 2nd IKP). In a specific radioimmunoassay (RIA) for 
LH basal levels of 1.9 and 2.2 mIUlml (LER 907) rose to 4.1 mIU 
after LHRH stimulation; FSH remained undetectable. Neither HCG 
nor itsB-subunit could be identified in specific RIA'S. Exten- 
sive evaluation Failed to reveal evidence of tumor. 

Four months later the patient was referred moribund with in- 
creased intracranial pressure. A vascular hypothalamic tumor was 
diagnosed on biopsy as germinoma. Laboratory findings: Serum 
LH 31.4 mIU/ml LER 907 (no increase after LHRH), FSH undetectable, 
HCG 220 nglml (CR 117),/-HCG 389 ng/ml (CR 116), LHRH 20 pg/ml, 
urine Gravinde~Qd~ositive, urinary HCG 138 ug112 h by RIA and 
110 ug112 h by receptor assay. The tumor contained HCG and 
secreted HCG in tissue culture (no increase in HCG secretion or 
cell growth by addition of LHRH). In tumor tissue membranes, 
LHRH did not stimulate adenylate cyclase. After radiation and 
chemotherapy, serum HCG ~ ~ ~ B -HcG became undetectable while LH 
was 0.4 and FSH 1.1 mIU/ml (LER 907). Ectopic HCG production in 
girls has previously escaped detection because io the absence of 
FSH, sexual precocity does not occur. 
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ULE TO MALE INHERITANCE AND LHRH RESPONSE 'I!i KALL- 
MANN'S SYNDROME. Hans H. Bode, George R. Merriam, ard 
Inese  Z .  Be i t i n s ,  Harvard Med. Sch.,  Massachusetts 

, Dept. of Ped., Boston. 
Hypogonadotropic hypogonadism and anosmia, u sua l ly  considered 

t o  be  inhe r i t ed  a s  X-linked r eces s ive ,  was found i n  a f a t h e r  and 
son who presented wi th  cryptorchidism, hypogonadism, and hyposmia. 
The f a t h e r ' s  f e r t i l i t y  had been induced with chor ionic  gonadotro- 
p in ,  leading t o  t h e  b i r t h  of 3 ch i ld ren ,  fo r  whom pa te rn i ty  was 
v e r i f i e d  by blood group ana lys i s .  The mother had normal o l f ac t ion  
and no family h i s t o r y  of i n f e r t i l i t y .  The f a t h e r  was s tud ied  five 
weeks a f t e r  t h e  l a s t  t e s to s t e rone  therapy. 
Study r e s u l t s  (LHIFSH i n  M I U / m l  LER 907, tes tos terone(T)  i n  ng1dD: 

Father Son(9yrs) Son(7yrs) Daughter (12 y )  
Olfact ion & &J N N 
LHIFSH, basa l  1.512.4 0.310.6 0.310.4 0.312.8 

30' p. LHRH 13.313.9 0.711.6 1.212.1 5.218.3 
180' p. LHRH 7.214.2 0.410.1 0.412.8 3.6113.2 

Testo . ,  ba sa l  205 3 5 16 -- 
90' p. LHRH 475 48 40 -- 

Free T, basa l  4.76 -- 0.14 -- 
90' p. LHRH 11.88 0.46 0.50 -- 
Basal serum gonadotropins and plasma t e s tos t e rone  i n  prepuber- 

t a l  ch i ld ren  prove of l i t t l e  value  f o r  t h e  d i agnos i s  of Kallmann's 
syndrome. LHRH s t imu la t ion  is  h e l p f u l  i n  d i f f e r e n t i a t i n g  pa t i en t s  
with Kallmann's syndrome from those  with primary gonadotropin 
def ic iency.  Like o the r  genet ic  midl ine  d e f e c t s ,  ~ a l l m a n n ' s  syn- 
drome is autosomal dominantly inhe r i t ed  with incomplete express im 
i n  the  female. 

MUSCULAR HYPERTROPHY VERSUS SUPRACLAVICULAR "FAT PADS" 216 IN CONGENITAL HYPOTHYROIDISM, Jo se  Cara, s .u.N.Y.,  
Brooklyn, Maimonides Med. Center-Coney Is land Hosp. 
Dept. P e d i a t r i c s  

Supraclavicular  f a t  pads were descr ibed a s  a s ign of hypothy- 
roidism more than 100 years  ago, and s ince  then it has been re-  
peated i n  almost every pub l i ca t ion  deal ing with congeni ta l  hypo- 
thyroidism. Our observat ions ,  however, i n d i c a t e  t h a t  supraclavi-  
cu l a r  " f a t  pad" i s  a misnomer. The bulging i n  t h e  supraclavicular  
a r ea  is  t h e  r e s u l t  of hypertrophy of t h e  muscles of t h e  neck, 
p a r t i c u l a r l y  t h e  t r apez ius .  A f o ld  o f  sk in  f a i l s  t o  demonstrate 
any accumulation of f a t  o r  mixedematous ma te r i a l  i n  t h e  amount 
necessary t o  account fo r  t h e  bulging i n  t h a t  area .  Palpat ion 
however r evea l s  enlarged hard muscles during con t r ac t ion .  The 
muscular hypertrophy is  more e a s i l y  observed i n  t h e  supraclavicu- 
l a r  a r ea  because t h e  in fan t  i s  a b l e  t o  move h i s  head aga ins t  gra- 
v i t y  a f t e r  t h e  f i r s t  day o f  l i f e .  However muscular hypertrophy 
can be demonstrated i n  t h e  hypothyroid in fan t  during t h e  contrac- 
t i o n  o f  o the r  muscular groups. I f  t h e  in fan t  is  held  from t h e  
a x i l l a e  allowing him t o  support h i s  weight,  one can pa lpa t e  
enlarged hard muscles i n  t h e  gastrocnemic a rea .  When t h e  hypothy- 
r o i d  i n f a n t  c r i e s , con t r ac t ing  t h e  abdominal muscles, it i s  some- 
t imes  poss ib l e  t o  s ee  t h e  enlarged muscles bulging between t h e  
tendinous  in t e r sec t ions .  The consis tency of t h e  abdominal wal l  
may be board l i k e ,  making palpat ion of t h e  abdomen d i f f i c u l t .  The 
g l u t e a l  and t h e  pa rave r t eb ra l  a r eas  may present  t h e  same pheno- 
mena. We a l s o  consider  t h a t  t h e  l a r g e  tongue of t h e  hypothyroid 
i n f a n t  i s  t h e  r e s u l t  of muscular hypertrophy o f  t h a t  movable 
organ r a t h e r  than mixedematous i n f i l t r a t i o n .  

FAMILIAL DIABETES MELLITUS. E. Col le  and 
Belmonte. Montreal Chi ldren 's  Hospi ta l .  

There have been recent  r e p o r t s  o f  a f a m i l i a l ,  dominantly in- 
h e r i t e d  type o f  d i abe te s  me l l i t u s .  Detection o f  t hese  
ind iv idua l s  o f t e n  occurs i n  childhood. We p resen t  extended 
long i tud ina l  s t u d i e s  on one such family  with one a f f ec t ed  member 
i n  t he  f i r s t  generat ion,  fou r  members i n  t h e  second generat ion,  
and s i x  members i n  t h e  t h i r d .  These s t u d i e s  r evea l  (1) in- 
appropr i a t e ly  low i n s u l i n  levels i n  t h e  f a s t i n g  state and follow- 
ing an o r a l  glucose chal lenge,  (2)  an inc rease  i n  i n s u l i n  l e v e l s  
fo l lowing in t ravenous tolbutamide with a delayed drop i n  plasma. 
glucose l e v e l s  (nadir  40-90 minutes) ,  (3) mildly  e levated f a s t i n g  
glucagon l e v e l s  which f a l l  a f t e r  o r a l  glucose, (4) absence o f  
ketonur ia .  The age at diagnosis  depends on the  performance o f  
a r o u t i n e  u r i n a l y s i s  which r evea l s  g lucosu r i a  s ince  symptoms a r e  
minimal o r  absent .  Longitudinal s t u d i e s  i n d i c a t e  t h a t  t h e  most 
abnormal o r a l  glucose to l e rance  tests occur dur ing puberty. 
A f t e r  mature he igh t  is e s t ab l i shed  glucose values  more c lose ly  
approximating norms f o r  age a r e  found. Growth rates and sexual  
development are normal. Ant i  i s l e t  cell ant ibodies  a r e  n o t  
p re sen t  i n  t h e  s e r a  o f  a f f ec t ed  ind iv idua l s .  

I t  is  important to recognize t h i s  v a r i e n t  o f  d i abe te s  m e l l i t u s  
s i n c e  t h e  inc lus ion  o f  t hese  ind iv idua l s  i n  t h e  t o t a l  group may 
confuse s t u d i e s  on t h e  e t io logy  o f  t h e  more conunon form(s) o f  
juveni le  d i a b e t e s  and erroneously  a t t r i b u t e  t reatment  e f f e c t s  
where none e x i s t .  

INTERACTION OF hGH AND bGH WITH AMPHIPHILES. G. W .  218 Conner, P. J. Coll ipp and V. T. Maddaiah, Dept. of 
Ped., Nassau County Med. C t r . ,  E. Meadow, N.Y.  11554. 

Although bGH has about 60% homologous sequences wi th  hGH it i s  
not a c t i v e  i n  humans. We have repor ted some t e r t i a r y  s t r u c t u r a l  
d i f f e rences  around t h e  s i n g l e  tryptophane (T) .  It i s  l i k e l y  t h a t  
t h e  hormones may undergo d i f f e r e n t  s t r u c t u r a l  t r a n s i t i o n s  when 
bound t o  r ecep to r s  i n  vivo. As an i n  v i t r o  model we have s tud ied  
f luorescence ( F )  changes when monomeric forms o f  hormones i n t e r -  
a c t  w i th  amphiphiles l i k e  cetyltrimethylammoniumbromide (C ) ,  
sodiumdodecylsulfate (S ) ,  deoxycholate (D), an i l i nonaph thdene -  
su l fona te  ( A )  and l y s o l e c i t h i n  ( L ) .  F (350 nm) increased till 
t h e  c r i t i c a l  mice l l a r  concentra t ion of amphiphiles was reached. 
The % change of maximum F  able), except wi th  A where F was mea- 
sured a t  475 nm, would be  a measure o f  s t r u c t u r a l  t r a n s i t i o n  
around T. J Maximum F Increase  

C S D A L 
hGH 100 10-25 0 3000 0 
~ G H  160 80 o 1300 1000 
Anionic S and L) d id  not  show s i g n i f i c a n t  i n t e r a c t i o n .  Nei ther  
i on ic  s t r e n g t h  nor pH, between 3.5 and 9.5 s i g n i f i c a n t l y  i n f lu -  
enced F change by C. These r e s u l t s  suggest t h e  following: 1. 
hormones show s e l e c t i v i t y  i n  i n t e r a c t i o n  wi th  c a t i o n i c  amphi- 
p h i l e s ,  2. b inding which may involve mostly hydrophobic i n t e r -  
ac t ion  s h i e l d s  t h e  molecules from t h e  e f f e c t s  of pH, 3 .  bGH 
i n t e r a c t i o n  i s  s t ronger  t han  hGH probably due t o  g r e a t e r  hydro- 
phobici ty  around T. 

AF3NORMAL CORD THYROID HORMONE LEVELS I N  NEONATAL 219 RESPIRATORY DISTRESS SYNDROME (RDS). Raul A. Cuestas,  
Arnold L inda l l ,  and Rolf R. Engel, Univers i ty  of 

Minnesota Medical School, Minneapolis. 
The f ind ing  of low cord thyroxine (T4) l e v e l s  i n  i n f a n t s  who 

develop RDS was confirmed and extended by a l s o  assaying tri- 
iodothyronine (T3), thyroid  s t imu la t ing  hormone (TSH) and T3 
uptake r a t i o  (T3UR) i n  t he  cord serum from 120 premature and 39 
term newborns. The incidence of RDS co r re l a t ed  inve r se ly  wi th  
both cord T3 (p<0.01) and cord T4 (p<0.01) l e v e l s ;  d i r e c t l y  w i th  
cord TSH (p<O.OS) l e v e l s ;  and not a t  a l l  wi th  t h e  T3UR r e s u l t s .  
The t a b l e  l i s t s  t he  mean SEM f o r  a subgroup (ges t a t iona l  age 
33-37 weeks) of 37 con t ro l  and 18 RDS prematures matched f o r  mean 
ges t a t iona l  age and body length ,  a f t e r  excluding a l l  i n f a n t s  wi th  
Apgar score  below 5, de l ive ry  by Cesarean sec t ion  o r  maternal 
d iabetes .  

T3 ng/dl  T4 pgldl  T3UR TSH pU/ml 

RDS 10 .8 f? . l*  6.3 +1.0* 0.92 20.04 18.6 3 . 6 *  
Control 20.6 22.9 7 . 5 2 0 . 3  0 .8850.02 1 2 . 7 5 . 0  

*p<0.05 

The compensatory inc rease  i n  cord TSH l e v e l s  of prematures 
wi th  RDS suggests  t h a t  t h e  decrease  i n  cord T4 and the  propor- 
t i o n a t e l y  l a r g e r  decrement i n  the  more a c t i v e  hormone, T3, re- 
f l e c t  a b io log ica l ly  s i g n i f i c a n t  l i m i t a t i o n  i n  thyroid  hormone 
a c t i v i t y  which could con t r ibu te  t o  delayed lung maturation. 

, , ABSENCE OF PLACENTAL TRANSFER OF L-TRIIODOTHYRONINE 
2 (T3) I N  THE RAT. Jean D. Dubois, Alain C lou t i e r ,  

P e t e r  Walker, and Jean H. Dussault (Spon. by Delbert 
A. Fisher) .  C.H.U.L., Dept. of Endocrinology, Quebec. 

To d e t e c t  p l acen ta l  t r i n s f e r  of L-Triiodothyronine (T3) i n  
pregnant r a t s ,  we have in j ec t ed  1 pCi 1 2 5 ~ - ~ 3  a t  t h e  16th ,  18 th  
and 20th day of ges t a t ion .  Three hours a f t e r  t h e  i n j e c t i o n ,  
which corresponds t o  t he  equi l ibr ium time determined by a method 
of constant  infus ion,  t he  pregnant r a t s  and t h e i r  f e t u s e s  were 
s a c r i f i c e d .  The 1251-~3 was ex t r ac t ed  from the 'serum o r  t h e  ho- 
mogenate by butanol  ex t r ac t ions  and a l k a l i n e  washes. The t rans-  
f e r  r a t e  was ca l cu la t ed  from the  quan t i t y  of I ~ ~ I - T ~  i n  t h e  se- 
rum of t h e  f e tuses  a f t e r  3 hours,  and the  maternal metabolic 
c learance r a t e  (8.19 f 0.449 ml/hr/100 g body weight; Mean f 
S.E.M.). A t  t h e  16th  day of ges t a t ion ,  t h e  p l acen ta l  t r a n s f e r  of 
T j  was 0.824 f 0.105% of t h e  t o t a l  maternal c learance r a t e l l i t t e r  
weight; i t  was 1.053 ? 0.245% a t  t he  18 th  day of ges t a t ion  and 
0.578 i 0.101% a t  t he  20th day ges t a t ion .  There were no s i g n i f -  
i c a n t  d i f f e rences  between these  r e s u l t s .  The maternal T3 con- 
cen t r a t ion  was 68.27 + 20.6 ngllOO m l  and i t s  production r a t e  
was 5.57 f 0.305 nglhrllO0 g; wi th  these  da t a  we ca l cu la t ed  a 
maternal- fe ta l  T j  t r a n s f e r  of 0.046 f .0063 nglhr .  Nor was 
the re  any T3 t r a n s f e r  observed when t h e  mother received 1.9 pg 
unlabel led T j  which l e d  t o  a s i g n i f i c a n t  r i s e  i n  maternal T3 
concentra t ion (68.27 f 20.6 ng t o  102.23 f 7.41 ng1100 ml; p < 
0.01); t he re  was no de t ec t ab le  T3 i n  t h e  f e t a l  serum. From 
these  r e s u l t s  we conclude t h a t  t h e r e  is  no p l acen ta l  t r a n s f e r  of 
T i n  t he  r a t  and t h a t  t h e  hy othalamo-pi tu i tary- thyroid  a x i s  of 
t 2 e  f e t u s  d e v e l n ~ s  autonomousPy. 



001 THYROID FUNCTION I N  NEONATAL HYPOTHYROIDISM. Jean H .  ~~~ Dusnault,  Jacques L e t a r t e ,  Harvey Guyda, ~ e l b e K  
F i she r ,  and Claude Laberge. C.H.U.L., Quebec Network 

f o r  Genetic Medicine, Quebec, and U.C.L.A., Dept. of P e d i a t r i c s ,  
Ca l i fo rn i a .  

We have neasured var ious  thyroid  hormone parameters i n  26 
cases  of neonata l  hypothyroidism detected through t h e  Quebec 
screening program f o r  neonata l  hypothyroidism. I n  a l l  i n s t ances  
the  f i l t e r  paper spot  T4 was below 2 S.D. of t h e  mean of t he  day, 
averaging 0.35 ng140 h f 0.05 (Mean ? S.E.M.) of e lu t ed  blood. 
F i l t e r  paper spot  Tq on a second sample averaged 0.21 ? .04 ng/ 
40 h of e lu t ed  blood a value  s i g n i f i c a n t l y  lower than the  f i r s t  
value ,  i nd ica t ing  a progress ive  disappearance of t hy ro id  hor- 
mone reserve.  Serum T4 averaged 1.9 f 0.4 ug1100 ml whereas t h e  
serum T3 ranged from 0 t o  211 ng/100 m l .  An 1131 uptake was 
performed i n  8 i n f a n t s  and averaged 10.3  f 5.2%. The mean TSH 
concentra t ion was 365 f 124 uU/ml bu t  2 i n f a n t s  were hypothyroid 
with a normal TSH. One i n f a n t  had a subnormal response t o  TRH 
thus  diagnosed a s  hypothalamic hypothyroidism, t he  o the r  pres- 
en t ing  a small g o i t e r  with a normal T3 ind ica t ing  probably a 
compensated dyshormonogenesis. Reverse T3 (RT3) was measured 
i n  8 hypothyroid i n f a n t s  and the  mean value  of 45 +- 9.6 ng/100 
m l  was we l l  below t h e  normal mean of t h a t  age (178 f 12 ngI100 
ml). From these  r e s u l t s  i t  would appear t h a t  f i l t e r  paper spot  
T4, serum Tq, and poss ibly  R T ~  a r e  t he  b e s t  i nd ica to r s  of thy- 
roid  funct ion i n  t h e  newborn f o r  t h e  de t ec t ion  of hypothyroid- 
i s m .  

EVALUATION OF THE GROWTH HORMONE (GH) EXER- 222 CISE TEST. Evelyn Eisenstein, Leslie P. Plotnick, Pe t e r  
A. Lee, Claude J. Migeon, and A. Avinoam Kowarski, 

Department of Pediatrics,  Johns Hopkins University, School of Medi- 
cine, Baltimore, Maryland. 

Two hundred children with shor t  s ta ture  have been evaluated fo r  
growth hormone status by a standard exercise  tes t  (Pediatr. 50:760, 
1972). 

A diagnosis of hypopituitarism was made in 18 patients based on an  
inadequate response to intravenous arginine and insulin (GH< 10 ng/ml) 
and an  abnormal growth rate. The maximum GH value in the exercise  
tes t  for  these patients was 5.1 + 3.4 ng/ml (mean + S. D. ). Only one of 
them had a value > 10 ng/ml (14) which on repeat study was 4. 5 ng/ml. 

One hundred seventy-six children were  not growth hormone deficient 
based on diagnostic c r i t e r i a  other than the exercise  test. The GH levels 
f rom before, immediately after and 20 minutes af ter  exercise were  
8.8 + 9.4, 28 .15  15.1, and 11.9 + 9.9 ng/ml, respectively. The mean 
maximum level i n  any of the 3 samples was  29.6 + 14.3 ng/ml. Thir -  
teen of the non-GH deficient children had a maximum GH value of 
< 10 ng/ml. All of these 13 had a response to arginine and insulin stim- 
ulation of > 10 ng/ml. Thus only 7% of the non-GH deficient patients 
had an  abnormal response to the exercise  test. 

Six patients who had maximum GH responses < 10 ng/ml a r e  not yet 
included in the study because fur ther  information i s  being obtained fo r  
final diagnosis. 

GROWTH HORMONE SECRETION I N  ANOREXIA NERVOSA. Jordan 223 W.Finkelstein, Robert M. Boyar, Richard Hk W u , J a c k  
Katz and Leon Hellman, Alber t  E ins t e in  Col l .  Med., 

Montefiore HK & Med. C t r . , I n s t .  f o r  Steroid  Rsch. ,Departments 
of Oncology, P e d i a t r i c s ,  Psychia t ry ,  Bronx, New York. 

Nine p a t i e n t s ,  ages 17-25 years  had f indings  typ ica l  of anorex- 
i a  nervosa. They a l l  showed avoidance of food wi th  b i za r r e  di -  
e t a ry  h a b i t s  r e s u l t i n g  i n  severe  weight l o s s  of from 24-40% of 
t h e i r  i d e a l  weights.  No organic  abnormality could be found t o  ex- 
p l a i n  t h i s  weight l o s s .  A l l  p a t i e n t s  were s tudied p r i o r  t o  any 
t reatment .  A 20 minute, 24-hour blood sampling study was per- 
formed t o  evaluate  t he  spontaneous sec re t ion  of hGH, which was 
neasured by radioimmunoassay. A l l  s t u d i e s  from each pa t i en t  were 
run i n  t h e  same assay.  During t h e  i n i t i a l  s t u d i e s  a l l  p a t i e n t s  
hadnormal pa t t e rns  of growth hormone r e l e a s e  with episodic  re- 
l ea sesoccur r ing  during both waking and s leeping per iods  but a l -  
ways with g rea t e r  r e l e a s e  occurr ing dur ing the  s l eep  per iods .  The 
meanmaximum concentra t ion of hGH reached during sleep'was 16.2 
(range 5.0-46.0)ngIml. The mean 24-hour concentra t ion was 3.5 
(range .44-16.7)ngIrnl. These r e s u l t s  a r e  wi thin  the  normal range 
f o r a  matched c o n t r o l  group. Four p a t i e n t s  were r e s tud ied  one t o  
16months a f t e r  varying degrees  of weight gain .  A l l  p a t i e n t s  had 
n o s i g n i f i c a n t  change i n  hGH sec re t ion  during recovery. A l l  pa- 
t i e n t s h a d  ammenorrhea and a l l  showed regress ion of LH sec re t ion  
f romthe  normal adu l t  p a t t e r n  t o  a pre-pubertal o r  adolescent pat- 
t e r n .  The normal growth hormone sec re t ion  suggests  t h a t  t he  
f a c t o r s r e s p o n s i b l e  f o r  regress ion i n  gonadotrophin sec re t ion  do 
n o t a f f e c t  t h e  r e l e a s e  of hGH which i s  normal i n  t h i s  d i so rde r .  

224 
Richard Hk 
Montefiore 

CORTISOL (F) SECRETION & WI'ABOLISM I N  CHILDREN AND 
ADOLESCENTS WITH SHORT STATURE. Jordan W .  F inke l s t e in ,  
DavidK. Fukushima, H .  Leon Bradlow, Robert M .  Boyar, 

Wu and Leon Hellman, Alber t  E ins t e in  Col l .  Med., - 
Hosp. & Med. C t r . ,  I n s t .  f o r  Steroid  Research, Depts. 

of Oncology and P e d i a t r i c s ,  Rronx, New York. 
Cor t i so l  (F)  s ec re t ion  was measured i n  a group of ch i ld ren  

with id iopa th i c  sho r t  s t a t u r e  by 1 )  Isotope d i l u t i o n  ( N  = 25) ,  
2) By a formula derived by summation of  3 me tabo l i t e s  of F (N = 
23) ,  3) By ca l cu la t ion  from the  metabolic c learance r a t e  (MCR) 
and the  24-hour mean plasma F (N = 9 ) .  MCR was determined a f t e r  
a pu l se  dose of l a b e l l e d  F and mean plasma F dur ing the  course of 
a 24-hour, 20-minute sampling study. F sec re t ion  r a t e  (mg/m2/day) 
was 11.8 (+ 3.3 SD) by isotope d i l u t i o n ,  11.4 ( 2  2.9 SD) by 3 
metabol i te  method, 11.1 (f 1.7 SD) by t h e  MCR method. There was 
no d i f f e rence  between sec re t ion  r a t e  between prepuber ta l  c h i l -  
dren and adolescents .  However, i n  4 prepuber ta l  ch i ld ren  MCR 
(~/m' /d)  was 159 (range 153-181) and volume of d i s t r i b u t i o n  (VD) 
(~/m')  was 7.4 (range 7.0-8.0). F hal f  time was 47 minutes 
(range 44-50). In  6 adolescents  MCR was 254 (range 244-300) ,VD 
14.2 (range 12.7-17.5) and F hal f  t ime 50 (range 40-56). MCR & 
VD i n  adolescents  a r e  s i g n i f i c a n t l y  g rea t e r  than in  prepuber ta ls  
but a r e  t h e  same a s  i n  adu l t s .  Half time is  s h o r t e r  i n  a l l  c h i l -  
dren than i n  adu l t s .  These da t a  i n d i c a t e  a change i n  t he  me- 
tabolism of F wi th  increas ing age o r  sexual maturation i n  c h i l -  
dren wi th  sho r t  s t a t u r e .  

TSH METABOLISM IN THE NEWBORN LAMB. Delbert A. F i she r ,  225 Joseph Sack, Robert W .  Lam, and Che-Chinq Wanq, UCLA- 
Harhor Gen. H O S D . .  Deot. Ped..  Torrance, Ca l i fo rn i a .  - .. 

We have repor ted t h a t  serum ~ 3 ' i n  t he  lamb increases  r ap id ly  
i n  t h e  newborn period and t h a t  t h i s  i nc rease  i s  provoked by cut-  
t i ng  the  umbilical cord (CCT). To f u r t h e r  c l a r i f y  t h e  r o l e  of TSH 
i n  t h i s  T3 surge we s tudied serum OTSH l e v e l s  and the  OTSH 
response t o  exogenous TRH. In con t ro l s  serum TSH l e v e l s  increased 
modestly t o  peak l e v e l s  a t  30 min. A s i m i l a r  30-45 min. peak 
occurred in  newborns i n  which CCT was delayed 60 min. but i n t h e s e  
animals,  i n  s p i t e  of a normal TSH surge,  t he  T3 response was de- 
layed u n t i l  a f t e r  CCT. Warming the  newborn a t  39' C (water  bath)  
prevented t h e  TSH surge.  The response t o  TRH (250 ug) was s tudied 
in  8 lambs; 4 were <6 hr .  of age and 4 were 7-18 h r .  Blood was 
sampled s e r i a l l y  f o r  measurements of TSH, T4 and T3. There was a 
rapid  r i s e  i n  serum TSH during the  f i r s t  15 min.,  from a mean of 
7 . 3  uU/ml t o  14.2 uU/ml. A second peak was observed a t  120 min., 
(TSH 24.6 ~ U / m l ) ,  suggest ing new syn thes i s  a s  well a s  r e l ease  of 
hormone. T4 began t o  r i s e  between 60 and 120 min. and continued 
t o  r i s e  through 6 hr .  T3 increased by 30 m i n .  with l eve l s  grad- 
ua l ly  r i s i n g  t h e r e a f t e r ;  SRIF (125 ug over 45 min.) blocked the  
TRH response in  two animals over 45 min., and when discont inuedT4 
and T3 l e v e l s  increased i n  response t o  a small i nc rease  i n  TSH. 
These da t a  i nd ica t e  1 )  t h a t  t he  TSH surge i n  t h e  newborn lamb i s  
l e s s  marked than in  t he  newborn i n f a n t  2) t h e  TSH and T3 responses 
can be d i s soc i a t ed  by CCT 3 )  t he  TSH surge may be due t o  newborn 
cooling 4) t he  T3 response i s  not  e n t i r e l y  due t o  TSH 5 )  t he  new- 
born lamb r e s  onds t o  TRH with a rapid  increase  in  TSH and 6) SRIF 
i n h i b ~ t s  t he  ?RH e f f e c t .  

NEURAL PROGRAMMING OF SACCHARIN PREFERENCE 
8 Y  ANDROGENS IN THE RAT. A l l e n  S.  Goldman,  226 
J a y  Gewolb,  a n d  B e r n a r d  H .  S h a p i r o .  D e p a r t -  

men t  o f  E x p e r i m e n t a l  P a t h o l o g y .  C h i l d r e n ' s  H o s p i t a l  o f  -, . 
~ h i l a d e l ~ h i a ,  P h i l a ,  P a .  1 9 1 0 4  

The  p r e s e n t  s t u d i e s  w e r e  p e r f o r m e d  t o  d e t e r m i n e  whe- 
t h e r  g o n a d a l  ho rmones  may p r o g r a m  i n  t h e  r a t  a s e x u -  
a l l y  d i m o r p h i c ,  n o n - r e p r o d u c t i v e  b r a i n  f u n c t i o n ,  namely 
p r e f e r e n c e  f o r  sweet s o l u t i o n s .  The  s e l e c t i o n  o f  s a c -  
c h a r i n  s o l u t i o n s  r e l a t i v e  t o  w a t e r  was  r o m p a r e d  among 
n o r m a l  m a l e s ,  f e m a l e s ,  g e n e t i c a l l y  a n d r o g e n  i n s e n s i t i v e  
m a l e  p s e u d o h e r m a p h r o d i t e s  ( P S ) ,  a n d  m a l e  p s e u d o h e r m a -  
p h r o d i t e s  made a n d r o g e n  i n s e n s i t i v e  i n  f e t a l  a n d  n e o -  
n a t a l  l i f e  (CypAc) b y  c y p r o t e r o n e  a c e t a t e .  P s  d i s -  
p l a y e d  t h e  c h a r a c t e r i s t i c a l l y  f e m a l e  p a t t e r n  o f  i n -  
c r e a s e d  p r e f e r e n c e  f o r  s a c c h a r i n  s o l u t i o n s  w h i l e  CypAc 
e x p r e s s e d  t y p i c a l l y  m a s c u l i n e  p r e f e r e n c e .  T r e a t m e n t  
w i t h  e s t r o g e n  a n d  p r o g e s t e r o n e  a n d / o r  c a s t r a t i o n  o f  
m a t u r e  CypAc d i d  n o t  i n d u c e  t h e  f e m a l e  p a t t e r n .  T h e s e  
r e s u l t s  s u g g e s t  t h a t  a n d r o g e n  a c t i o n  is r e q u i r e d  f o r  
p r o g r a m m i n g  m a l e  s a c c h a r i n  p r e f e r e n c e  c e n t e r s  i n  t h e  
b r a i n .  However ,  s i n c e  b l o c k a d e  o f  a n d r o g e n  a c t i o n  by  
c y p r o t e r o n e  a c e t a t e  is o n l y  b l o c k e d  u n t i l  t w o  weeks  
o f  a g e  i n  CypAc, t h e  p rog ramming  o f  t h e  s a c c h a r i n  
p r e f e r e n c e  c e n t e r  m u s t  o c c u r  a f t e r  t h e  f i r s t  week ,  
t h e  t i m e  o f  i m p r i n t i n g  b y  a n d r o g e n s  o f  t h e  c e n t e r s  
c o n t r o l l i n g  r e p r o d u c t i v e  f u n c t i o n s .  



T H E D E T E C T I O N O F T H E H E T E R O Z Y G O T E C A R -  

1CAH): STUDIES  ON P A R E N T S  AND SIBLINGS O F  
a m e s  P. Gu ta i ,  P e t e r  A .  L e e ,  

Av inoam A .  K o w a r s k i ,  C-Taude J. Migeo_n, D e p a r t m e n t  of P e d i -  
a t r i c s ,  J o h n s  Hopk ins  Un ive r s i t y ,  Schoo l  of Med ic ine ,  B a l t i m o r e .  

T h e  r e s p o n s e  of p l a s m a  p r o g e s t e r o n e ,  17  - h y d r o x y p r o g e s t e r -  
one  (17-OHP) and  c o r t i s o l  t o  i n t r a v e n o u s  A C T H  (I. 0 m g  C o r t r o -  
s y n )  w a s  d e t e r m i n e d  i n  17 c o n t r o l  s u b j e c t s ,  7 s e t s  of p a r e n t s  a d  
11 s i b l i n g s  of c h i l d r e n  w i th  CAH. T h e r e  w a s  no  d i f f e r e n c e  i n  
b a s e l i n e  o r  p o s t  s t i m u l a t i o n  c o n c e n t r a t i o n s  of p r o g e s t e r o n e  a n d  
c o r t i s o l  of p a r e n t s  and con t ro l s .  On ly  a f t e r  A C T H  s t imu la t i on  
w a s  t h e  c o n c e n t r a t i o n  of 17 -OHP i n  p a r e n t s  s i gn i f i can t ly  h i g h e r  
t h a n  i n  t h e  c o n t r o l  group.  R a t e s  of i n c r e a s e  of p r o g e s t e r o n e  and  
17 -OHP w e r e  s ign i f i can t ly  g r e a t e r  i n  t h e  p a r e n t s  when  c o m p a r e d  
t o  c o n t r o l  s u b j e c t s ,  a l l  14 individual  p a r e n t s  having a combined  
r a t e  of i n c r e a s e  of p r o g e s t e r o n e  and 17-OHP t h a t  w a s  g r e a t e r  
t h a n  t h e  m e a n  + 1 S, D, of t h e  c o n t r o l  group.  

T h e  e l e v e n  s i b l i n g s  s tud i ed  w e r e  f r o m  3 f a m i l i e s  i n  wh ich  
t h e r e  a r e  5 af fec ted  ch i ld r en .  T h e  m e a n  + 2 S. D. of t h e  c o m -  
bined r a t e  of i n c r e a s e  of t h e  c o n t r o l  g r o u p  w a s  c o n s i d e r e d  t o  b e  
t h e  u p p e r  l i m i t  of n o r m a l .  Us ing  t h e s e  c r i t e r i a ,  7 of t h e  11 s i b -  
l i n g s  would b e  p r e d i c t e d  t o  b e  h e t e r o z y g o t e s  whi le  4 would b e  un -  
af fec ted  homozygo te s .  T h e s e  r e s u l t s  ( 3 l%af fec t ed ,  4 4 % h e t e r o -  
zygo te s  and  25% n o r m a l )  a r e  i n  good a g r e e m e n t  w i th  a n  a u t o s o -  
m a 1  r e c e s s i v e  m o d e  of i nhe r i t ance .  

T h i s  w o r k  w a s  suppor t ed  b y  U. S. P. H. S. G r a n t s  AM-00180, 
HD06284,  T1-AM-05219 and  5-K06-AM-21855. 

P i t u i t a r y  R e g u l a t i o n  o f  L e y d i g  C e l l  F u n c t i o n .  228 R . L . H a u g e r ,  Y .1 . C h e n ,  A .H .Payne  , &  R . P . K e l c h ,  
Rep.  Endo .  P r o g r a m ,  U .  o f  M i c h . ,  Ann A r b o r .  

To e x a m i n e  w h e t h e r  t h e  p i t u i t a  y r e g u l a t e s  t e s t i c u l a r  
LH(hCG) r e c e p t o r s ,  b i n d i n g  o f  "$1-hCG t o  2 0 , 0 0 0 x g  
membrane f r a c t i o n  a n d  s e r u m  t e s t o s t e r o n e ( T )  w e r e  mea- 
s u r e d  i n  i n t a c t  a n d  h y p o p h y s e c t o m i z e d ( H P X )  m a t u r e  r a t s .  
H i g h l y  i u r i f i e d  hCG(40% b i o l o g i c a l l y  a c t i v e )  w i t h  a SA 
o f  5 x 1 0  cpm/ng  was  u s e d  t o  d e t e r m i n e  s p e c i f i c  b i n d i n g .  
L e y d i g  c e l l  r e s p o n s e  was  a s s e s s e d  by m e a s u r i n g  s e r u m  T 
2 h a f t e r  i . p .  a d m i n i s t r a t i o n  o f  2 5 u g  LH(N1H-LH-S19). 
Se rum T d e c r e a s e d  f r o m  2 . 7 k 0 . 2  n g / m l  t o  0 . 3 4 k 0 . 0 4  n g / m l  
1 d a y  a f t e r  HPX, w h i l e  i n t r a t e s t i c u l a r  T was  1 / 1 0 0  l e s s  
by day  3 .  F o l l o w i n g  HPX, L e y d i g  c e l l  r e s p o n s e  was  
b i p h a s i c  a n d  d i d  n o t  d e c r e a s e  a s  much o r  a s  r a p i d l y  a s  
d i d  hCG b i n d i n g .  

I n t a c t  HPX Day1 HPX Day3 HPX Day6 
n g  T/ml  2 1 . 1 2 1 . 1  3 5 . 1 2 4 . 3  2 2 . 0 + 1 . 3  8 . 3 k 0 . 5  
c p m x l 0 - 5 I t e s t i s  22 .1+0 .9  2 4 . 5 k 1 . 9  6 . 2 2 0 . 4  3 . 4 2 0 . 2  
cpm/ug  p r o t e i n  3 5 . 4 k 1 . 5  4 4 . 1 2 3 . 4  1 2 . 1 2 0 . 6  6 . 5 + 0 . 6  

A d m i n i s t r a t i o n  o f  T ,  DHT, T+FSH, T+LH, FSH, o r  178 -  
e s t r a d i o l  d i d  n o t  p r e v e n t  d e c l i n e  i n  hCG b i n d i n g .  A 
h i g h l y  s p e c i f i c  a n t i s e r u m  f o r  GnRH(LRF) d e c r e a s e d  s e r u m  
T i n  i n t a c t  r a t s  by 6 0 % .  b u t  h a d  n o  e f f e c t  on  LH r e c e p -  
t o r s .  A l t h o u g h  i t  h a s  b e e n  p r o p o s e d  t h a t  p r o t e i n  h o r -  
mones  r e g u l a t e  t h e i r  own r e c e p t o r s ,  we s u g g e s t  t h a t  
p i t u i t a r y  f a c t o r s  o t h e r  t h a n  g o n a d o t r o p i n s  may b e  n e c -  
e s s a r y  f o r  m a i n t e n a n c e  o f  t h e  t e s t i c u l a r  LH r e c e p t o r .  

SOMATOMEDIN I N  CHILDFEN WITH PROTEIN CALORIE MAL- 229 NUTRITION. Raymond L. Hintz ,  Eobert Suskind, Kosin 
Amatayakul and Rohert Olsen, Department of  pediatric^ 

Stanford  Univers i ty  Fed i ca l  School, and Anemia and F a l n u t r i t i o n  
Research Center ,  Chiang Mai, Thailand. 

This  s t udy  was undertaken t o  de f ine  t h e  i n t e r r e l a t i o n s h i p s  of 
somatomedin (SF), growth hormone (HGH) and an  i n h i b i t o r  of SM i n  
both  marasmus and kwashiorkor. The p a t i e n t s ,  8-60 months of age, 
were hosp i t a l i z ed  50 days. A t o t a l  of 27 p a t i e n t s  were s tud i ed ,  
1 3  w i th  maramus (M) , 11 wi th  maramus-kwashiorkor (M-K) ,and 3 w i t t  
kwashiorkor (K). 21  well-nourished Thai ch i l d r en  ac t ed  a s  control  
SM, HGH and the  presence of an  i n h i b i t o r  were assessed.  

ANTITHYROGLOBULIN ANTIBODIES BY RADIOIMMUNOASSAY I N  

230 CHILDREN AND ADOLESCENTS WITH THYROID DISORDERS 
N.J. Hopwood, T.P. Foley, J r . ,  R .  Rabin, and R.L. 

Peake. Dept. of Ped., Univ. of Michigan Med. C t r . ,  Ann Arbor, M I ,  
Dept. of Ped. and Path.,  Univ. of Pgh Sch. of Med., P i t t sbu rgh ,  
PA. and Dept. of Med., Univ. of Tex. Med. Br. Hosp, Galveston, TX 

A comparative s tudy employing 3 methods f o r  determinjng thyroid  
antibodies--double antibody radioimmunoassay (RATA), an t i t hy ro -  
g lobul in  (ATA) and antimicrosomal (AMA) by hemagglut inat ion,  was 
performed i n  125 ch i ld r en  wi th  thyroid  d i s o r d e r s  and i n  53 s h o r t  
normal ch i ld r en  ( con t ro l s ) .  RATA was assayed a t  1 : l O O  d i l u t i o n  
(+ = > 99% confidence l i m i t s  f o r  normal a d u l t  popu la t i on ) .  

Control  
0.48 *0.07' 

(n = 21) 
f S.E. 
SM was s i g n i f i c a n t l y  depressed a t  days 2 and 8 (p<0.01) but  were 
n o t  d i f f e r e n t  from con t ro l s  a t  day 29 and 50. There were no d i f -  
ferences  between the  M, M-K, and K groups, and no c o r r e l a t i o n s  
w i th  plasma albumin. When SM va lues  were compared t o  simultaneous 
HGH l e v e l s ,  t h e r e  was an i nve r se  r e l a t i o n s h i p  observed. P a t i e n t s  
w i th  SM >0.35 u/ml had normal HGH values .  16 o u t  of 30 p a t i e n t s  
w i th  SM <0.35 had HGH levels>ZO ng/ml. 9 ou t  of 27-day 2 samples 
and 6 ou t  of 27-day 8 samples showed t h e  presence of an i nh ib i t 01  
These d a t a  show t h a t  SM i s  reduced i n  ch i ld r en  w i th  M a s  we l l  a s  
M-K and K. These l e v e l s  d id  no t  r i s e  u n t i l  a f t e r  a f u l l  i n t a k e  of 
c a l o r i e s  and p ro t e in .  The low SM l e v e l s  i n  t he  f a c e  of markedly 
e l eva t ed  HGH l e v e l s  i n  many of our p a t i e n t s  suggest f unc t iona l  
block i n  t he  syn thes i s  and/or r e l e a s e  of SF'. 

Day 2 1 8 

The RATA is  simple and q u a n t i t a t i v e  wi th  s e n s i t i v i t y  and s p e c i f i -  
c i t y  exceeding present  t e s t s  f o r  c i r c u l a t i n g  an t i t hy rog lobu l in  
an t ibod ie s .  

P a t i e n t s  1 ~ o : ; ~ l o x +  ?%::41 :+I:& 
Controls  6.3 i1.31 13.2 1.9 
Dif fuse  Goi ter  

Euthyroid 34 / 55 I 23.0 I 78.21 21.2 1.8 
Hypothyroid 20 34 38.3 97.0 14.7 , 8.8 

29 
0.43 " 0.03 

(n = 26) 
SM 0.22 * 0.02 
u/ml (n = 18) 

CONGENITAL TOTAL LIPODYSTROPHY (CTL): AN ENDOCRINE 231 STUDY I N  3 SIBLINGS. Carol A. Huseman, Ann. 
Johanson, Madan M. Varma, E l sa  P. Paulsen,  Robert M. 
Bl izzard .  Department of P e d i a t r i c s ,  Un ive r s i t y  of 
Virginia ,  C h a r l o t t e s v i l l e ,  Virginia  22901. 

Enzymatic 6 6 0 
Hyperthyroid 23 41 2 24.4 

Cong.Hypothyroid 21 21 5.6 1 9 . 5  0 
Acquired Non-Goitr. 

Hypothyroid 13 22 12.0 154.41 4.5 
Thyroid tumor 8 8 1 14.7 125.01 12.5 

50 
0.63 ' 0.09 

(n = 25) 
0.23 * 0.02 

(n = 21) 

Three s i b l i n g s  ( 1  male,2 female) age (6 8/12-12 8/12) yea r s  
g i t h  congen i t a l  t o t a l  l ipodyst rophy were evaluated  f o r  endocr ine  
~ n d  metabolic d i s tu rbances .  

Marked v i r i l i z a t i o n  i n  the  12 y/o XX female was a s soc i a t ed  
g i t h  increased t e s to s t e rone  (T) 300-500 ng%, and serum hLH t o  
33.6 mIu/ml. HCG (7000u I.M.) but  not  ACTH (25 u/mZ1.v.) produced 
3 r i s e  i n  T. E2 (0.18mg q 8h x 7 days) suppressed T but  Decadron 
(1.5mg q 8h x 14 days) did n o t .  Po lycys t i c  ovary d i s ea se  was con- 
firmed by laporotomy i n  t h i s  p a t i e n t .  T and hLH l e v e l s  decreased 
t o  normal l e v e l s  a f t e r  b i l a t e r a l  ovar ian  wedge r e sec t i on .  However, 
T gradual ly  re turned t o  preopera t ive  l e v e l s  4 months a f t e r  surgery  

Marked i n s u l i n  r e s i s t a n c e  (0 .3  u/kg I.V.) a s soc i a t ed  wi th  d i a -  
b e t i c  OGTT's, hyper insul in ism,  and hyperglucngonemia, were found 
i n  a l l  t h r ee  s i b l i n g s .  Hyperglucagonemia may exp la in  t h e  i n s u l i n  
r e s i s t a n c e .  

Choles terol ,  t r i g l y c e r i d e s ,  and l i pop ro t e in s  were normal i n  
c o n t r a s t  t o  va lues  repor ted  i n  t he  l i t e r a t u r e .  Elevated l i v e r  gly- 
cogen (6.5% vs  n l  (5%) was found, a s  we l l  a s  f a t t y  metamorphosis 
and p e r i p o r t a l  f i b r o s i s  i n  t he  l i v e r  biopsy of  the  12 y/o  p a t i e n t .  

Accelerated height  age and bone age were p re sen t  i n  a l l  3 pat -  
i e n t s  but  no explanat ion is  apparent  except i n  t h e  12 y/o v i r i -  
l i z e d  p a t i e n t .  Growth hormone responses  t o  a rg in ine ,  L-DOPA, and 
glucagon were normal i n  all 3 children. 

0 
4.9 

0 

9.0 
12.5 

MICROVASCULAR CHANGES I N  C H I L D R E N  WITH DIABETES. 232 Robert L .  Jackson, Richard A .  Guthr ie ,  James A .  
E s t e r ly ,  Ahmet N .  B i l g in tu ran ,  Ronald C .  James, and 

Jeanne F. Saa tho f f ,  Columbia, Mo. 
C l i n i c a l ,  anatomical ,  and biochemical evidence i s  accumulating 

which i nd i ca t e s  t h a t  the  microvascular changes which occur in 
d i a b e t i c s  a r e  r e l a t ed  t o  t he  degree of regula t ion of t h e i r  d i s -  
ease .  Using Williamson's method, we have measured muscle c a p i l -  
la ry  basement membrane th ickness  (CBMT) in chi ldren wi th  d i abe t e s  
in varying degrees of con t ro l .  All  measurements were done a s  
unknowns and d i a b e t i c  control  was ra ted  p r i o r  t o  knowledge of 
CBMT. Most d i a b e t i c s  were observed sequen t i a l l y  from onse t .  The 
sub j ec t s  were 54 boys (age  7 t o  24) and 43 g i r l s  (age  5 t o  21) .  
P a t i e n t s  were c l a s s i f i e d  according t o  ( a )  age (prepubescent ,  pu- 
bescent and postpubescent) ,  (b) dura t ion of t he  d i s ea se  (0  t o  5 ,  
5 t o  10, 10 t o  15, and over 15 y e a r s ) ,  (c)  degree of control  
(good, f a i r ,  f a i r  t o  poor,  and poor t o  f a i r ) .  Increase  in CBMT 
was segmental,  preceded re t inopathy and was not  observed before  
C H O H  in to lerance .  CBMT was increased in some young a d u l t s  wi th  
l a t e  chemical d i abe t e s .  Diabet ics  near time of onse t  had normal 
o r  high normal values  ( 5  boys Z high values  a t  onse t  maintained 
i n  good control  had decreased CBMT in < I 8  months). Thirty-two 
d i a b e t i c s  maintained in good control  up t o  15 y r s .  a f t e r  onse t  
had normal CBMT; 26 of 29 p a t i e n t s  in f a i r  control  up t o  19 y r s .  
had normal CBMT; 13 p a t i e n t s  in f a i r  t o  poor control  f o r  5-11 y r s .  
and 10 adolescent  g i r l s  in poor control  f o r  < I0  y r s .  had in- 
creased CBMT. During matura t ion,  6 g i r l s  in poor control  had in- 
creased CBMT in <3 y r s .  Additional s t u d i e s  inc luding s e r i a l  
observat ions  a r e  in progress .  



MUSCLE CAPILLARY BASEMENT MEMBRANE THICKNESS I N  NORMAL 233 C H I L D R E N  A N D  S I B L I N G S  O F  C H I L D R E N  W I T H  O V E R T  D I A B E T E S .  
Robert L .  Jackson, Richard A .  Guthr ie ,  James A .  

E s t e r l y ,  Ahmet N .  B i lg in tu ran ,  Larry W .  Romang, Jeanne F .  Saat-  
ho f f ,  and Diana W .  Guthr ie ,  Columbia, Mo. 

Measuring the  th ickness  of c a p i l l a r y  basement membranes i s  an 
o b j e c t i v e  method f o r  e a r l y  de t ec t ion  of microvascular changes in 
pa t i en t s  with d i abe te s .  Using Williamson's method, measurements 
of muscle c a p i l l a r y  basement membrane th ickness  (CBMT) were made 
from e l ec t ron  photomicrographs of 49 normal ch i ld ren  (age 9 to  18, 
24 boys and 25 g i r l s )  with no family h i s to ry  of d i abe te s  and in 39 
heal thy s i b l i n g s  of d i a b e t i c s  (age 13 t o  21; 17 boys and 22 g i r l s )  
with one o r  more normal g lucose  to lerance t e s t s  (OGTT's) including 
both blood sugar and serum insu l in  determinat ions .  Our da t a  con- 
f i rm Williamson and Ki lo ' s  observat ions  tha t  physiological th ick-  
ening increases  with age. We found tha t  the r a t e  of th ickness  
acce l e ra t e s  during the pubertal growth spu r t  in both groups. No 
d i f f e rences  in CBMT were found between normal chi ldren and the  
s i b l i n g s  of chi ldren with ove r t  d i abe te s  with normal OGTT's. Re- 
l i a b l e  norms fo r  boys and g i r l s  a r e  necessary as  CBMT Is not only 
re la ted to  chronological age and sex but a l s o  t o  maturational age. 

JPFECT OF GROVIH HORMOBE (GH) ON RAT HEART MITOCHON- 234 DRIA (HM). D .  Katkocin, G. Gwosdow, P. J. Col l ipp  
and V .  T. Xaddaiah, Dept . of Ped., Nassau County :4ed. 

C t r . ,  SUIiY, Stony Brook, East :deadow, N .  Y .  11554. 
We have a l r eady  shown t h a t  GH i s  important f o r  t h e  maintenance 

o f  a normal populat ion of proper ly  funct ioning l i v e r  mitochondria.  
Now we f i n d  t h a t  hypophysectomy (Hy) decreased hea r t  weight t o  
lOOg body weight r a t i o  (0.38 t 0.02 t o  0.27 t 0.02 ~ < 0 . 0 1 ) .  Hy 
a l s o  decreased HM pro te in  content  which i s  i n  c o n t r a s t  t o  an in-  
c r ease  i n  l i v e r .  (9.81 ' 2.10 t o  6.70 ' 2.14 per  g t i s s u e . )  HM 
p r o t e i n  syn thes i s  was decreased (pL0.001)  a s  measured by & 
v i t r o  and i n  vivo incorporat ion (cpmlmg p ro te in ,  Table)  of l a -  
beled l euc ine .  GH t reatment  of Hy r a t s  r e s to red  t h e s e  l e v e l s .  

I n  V i t ro  I n  Vivo 
Normal 1637 227 ( 6 )  1270 '  49 ( 5 )  
HY 1022 * 289 ( 6 )  751 ' 32 ( 6 )  
HY + ~ G H  1570 ' 338 ( 6 )  1100 ' 111 ( 5 )  
There was no change i n  mitochondria l  ATPase l e v e l s  and only  a 
s l i g h t  decrease  i n  r e s p i r a t o r y  r a t e  a f t e r  iiy. Hy increased l i v e r  
mi tochondria l  p r o t e i n s  and p a r t i c u l a r l y  high molecular weight ma- 
t r i x  p ro t e ins .  Some of t h e s e  p ro t e ins  a r e  enzymes of gluconeo- 
genes i s  which i s  known t o  be increased a f t e r  Hy. Since hea r t  
l a c k s  gluconeogenic a c t i v i t y  Hy reduced m.4 pro te in  content .  
Therefore ,  t h e  e f f e c t s  of Hy and GH on mitochondria of d i f f e r e n t  
t i s s u e s  depend on t h e  o v e r a l l  metabolic r o l e  of t h e  t i s s u e  i n  
normal growth and development. (Supported by Nassau Heart A s -  
soc i a t ion  and NIH AM 16649.) 

HETEROGENEITY OF COMPLETE TESTICULAR FEMINIZATION 
(CTF) REVEALED BY DIFFERENT LEVELS OF 5a-DIHYDROTES- 235 TOSTERONE (DHT1 B I N D I N G  1 N  CULTURED SKIN FIBROBLASTS. 

Morris Kaufman, Cipia S t r a i s f e l d  , and Leonard Pinsky. Cel l  Genet. 
Lab., Lady Davis I n s t . ,  Jewish Cen. Hosp., Dept. of Ped., McGill 
Univ., Montreal. ' 

Spec i f i c  DHT-binding a c t i v i t y  (Bs) has been measured i n  i n t a c t  
conf luent  sk in  f i b r o b l a s t  monolayers der ived from con t ro l s  and 
p a t i e n t s  with CTF. Nine labium majus (LM) s t r a i n s  from adu l t  fe- 
males and 9 p r e p u t i a l  s t r a i n s  from males of a l l  ages had a mean 
Bs t h r ee  times g r e a t e r  than t h a t  of 13 nongeni ta l  (NG) s t r a i n s  
from adu l t s  of both sexes  [33 (15-53) v . s .  11 (5-23) fmol per mg 
c e l l  prote in] .  The va r i a t ion  was not co r r e l a t ed  wi th  sex,  chrono- 
l o g i c  age of s k i n  donors, o r  i n  v i t r o  age of cu l tu re s .  Notably, 
t h e  Bs of 3 NG s t r a i n s  from con t ro l  i n f a n t s  was 5 5. Seven of 8 
N G  s t r a i n s  from p a t i e n t s  f u l f i l l i n g  the  gonadal and c l in i co -  
gene t i c  c r i t e r i a  f o r  CTF had Bs < 2; the  value fo r  the  e ighth  was 
5.  The lower l i m i t  of Bs f o r  normal LM s t r a i n s  was 15. Three of 
f i v e  LM s t r a i n s  from unrela ted p a t i e n t s  with CTF had Bs < 3; t he  
o the r  two f e l l  between 10 and 15. Conclusions: (1) g e n i t a l  sk in  
f i b r o b l a s t s  preserve t h e i r  d i f f e r e n t i a t i v e  s t a t u s  i n  s e r i a l  cul- 
t u re ;  (2)  t he  gap between t h e  Bs i n  N G  f i b r o b l a s t s  from con t ro l s  
and from most p a t i e n t s  with CTF is small;  (3) f i b r o b l a s t s  from 
some p a t i e n t s  with CTF have l e v e l s  of Bs c lose  t o  o r  wi thin  the  
normal range; (4 )  LM f i b r o b l a s t s  appear ab l e  t o  reveal  types of 
CTF associa ted with p a r t i a l  DHT-binding d e f i c i t s ;  (5) CTF with 
normal o r  near-normal Bs may be due t o  primary de fec t s  i n  t he  
nuc lea r  events  of t a r g e t  c e l l  responsiveness ' to  androgen. 

SEXUAL PRECOCITY AND HYPOTHYROIDISM-DIMINISHED ANDRO- 236 GEN SYNTHESIS AND ABSENCE OF PUBARCHE. Bruce S. Keen- 
an,  Rebecca T. Kirkland, Ronald M. McNeel, Robert A .  

Boyd, and George W .  Clayton. Baylor College of Medicine, De-f 
P e d i a t r i c s ,  Houston. 

A 9% year  o ld  g i r l  with menorrhagia was found t o  be severely  
myxedematous. Breast development of 18 months du ra t ion  was Stage 
I V  but  pubic and a x i l l a r y  h a i r  were absent .  Sku l l  x-ray showed an 
enlarged s e l l a  t u r c i a  and bone age was 6% years .  Plasma t e s tos t e -  
rone (T) and dehydroisoandrosterone (DHA) concentra t ions  were ap- 
p rop r i a t e  f o r  a prepuber ta l  ch i ld  of l e s s  than 9 years .  Lute ini -  
zing hormone (LH), fo l l i c l e - s t imu la t ing  hormone (FSH), and 178- 
e s t r a d i o l  (E2) were i n  the  a d u l t  female range. Although response 
of t he  symptoms of hypothyroidism was prompt, r e t u r n  of gonadotro- 
p in  sec re t ion  t o  the  prepuber ta l  s t a t e  was gradual ,  a s  were ces- 
s a t i o n  of menstruation and the  regress ion of secondary sexual  
c h a r a c t e r i s t i c s .  Plasma androgen concentra t ions  remained i n  t he  
prepuber ta l  range. The da t a  suggest t ha t  a s e l e c t i v e  maturation- 
a l  change i n  the  hypotha lamic-p i tu i ta ry-gondal  a x i s  occurs i n  p r i -  
mary hypothyroidism which r eg res ses  gradual ly .  Adrenarche d id  

T4 + Provera 1 mo.1 5.8 6 . 2  1 0 .9  1 <? 
T4 alone 2 mo. 4.4 10.1 28.0 ~ 2 5  47 1 9.4 I 2.2 
T4 alone 5 mo. 3 . 9  6.5 1 1 5  
T4 alone 9 mo. 4 .4  3.9 -25 , 

EVIDENCE FOR SECRETION OF LUTEINIZING HORMONE RELEAS- 
I N G  FACTOR (LRF) BY AN HYPOTHALAMIC HAMARTOMA ASSOCI- 237 ATED WITH PXCOCIOUS PUBERTY. Howard Kulin, @ 

Judge, Richard Santen, and Robert Page, The Pa. S t a t e  Univ., M.S. 
Hershey Med. C t r . ,  Depts, o f  Ped.,Path.,Med. & Surg,,  Hershey, Pa. 

The hormonal content of a p a r t i a l l y  excised hamartoma and the  
dynamic con t ro l  of gonadotropin sec re t ion  before  and a f t e r  neuro- 
surgery were inves t iga t ed  i n  a 21-month o ld  boy wi th  precocious 
puberty. Elect ron microscopy of t he  t i s s u e  showed g l i a l  and neur- 
a l  elements and many dense, membrane-bound granules of approxi- 
mately 100 nm i n  diameter,  suggest ive  of neuro-secretory ma te r i a l .  
Using an i n d i r e c t  immunofluorescent antibody technique, LRF was 
demonstrated i n  s ec t ions  of t he  hamartoma with 2 d i f f e r e n t  h ighly  
s p e c i f i c  anti-LRF ant ibodies .  S p e c i f i c i t y  of t h e  antibody reac- 
t i on  was demonstrated by the  add i t i on  of excess s y n t h e t i c  LRF and 
r e s u l t a n t  e l iminat ion of fluorescence. Since these  neuropatholo- 
g i c  s t u d i e s  suggested LRF within  t h e  hamartoma, 3 t e s t  substances 
were used to  cha rac t e r i ze  feedback con t ro l  mechanisms between go- 
nad and the  hypothalamic-pituitary a x i s  i n  t h e  pa t i en t .  Clomid 
was administered f o r  7-10 days on 2 occasions and produced no s ig -  
n i f i c a n t  changes i n  t he  e levated l e v e l s  of blood and ur inary FSH 
and LH. Aldactone, an i n h i b i t o r  of t e s to s t e rone  syn thes i s ,  caused 
a decrease  i n  t e s to s t e rone  production r a t e  and a consequent r i s e  
i n  gonadotropins. Medroxyprogesterone ace t a t e ,  i n  a dose of 250- 
350 mg I.M.  every 2 weeks, caused only n e g l i g i b l e  gonadotropin 
suppression. These s t u d i e s  suggested p a r t i a l  autonomy of t he  hy- 
pothalamic-pituitary un i t  induced by tumor. Conclusion: Precoci- 
ous puberty associa ted wi th  an hypothalamic hamartoma may be due 
t o  d i r e c t  s e c r e t i o n  of LRF by the  abnormally placed neural  t i s s u e .  

LOW SOMATOMEDIN ACTIVITY (SM) AND LACK OF RESPONSE TO 238 ~ G H  IN GLYCOGEN STORAGE DISEASE. L.s.Levine, 5. 
Aledemann, P.Saenger, E.Schwartz, M.I.New, Cornel l  -- 

Jniv.Med.Col., New York, V A Hosp., Bronx, New York 
To evaluate  poss ib l e  f a c t o r s  i n  t he  growth r e t a r d a t i o n  of gly- 

cogen s to rage  d i sease  the  acute  metabolic response t o  human growth 
hormone (hGH) was determined i n  2 s i b s  with Type VI glycogenosis,  
phosphorylase def ic iency.  C l i n i c a l  da t a  were a s  follows: 

chrono- growth hormone (ng/ml) 
l og ic  height  bone s t imulat ion 

P t .  age (y r )  age (y r )  age ( y r )  - f a s t i n g  i n s u l i n  L-DOPA --- 
A 6 3/12 4 8/12 5 1.0 13  12 
B 4 6/12 2 2 1/2 -3 2 1 36 2 1 

The ch i ld ren  were placed on metabolic balance wi th  a constant  
d a i l y  d i e t  and d a i l y  24 h u r ine  co l l ec t ions .  Following a 5 day 
pret reatment  per iod,  hGH (5  I U  I M  d a i l y )  was given f o r  5 days. 
Serum somatomedin a c t i v i t y  (SM) was i n  t h e  hypopi tui tary  range 
(c0.5 U / m l )  i n  both p a t i e n t s  i n  t he  pre t reatment  per iod and d id  
not  r i s e  with growth hormone adminis t ra t ion.  In add i t i on ,  t he re  
was no change i n  f a s t i n g  blood sugar ,  i n s u l i n  s e n s i t i v i t y ,  blood 
urea ni t rogen,  serum i n s u l i n ,  serum f ibr inogen o r  u r ina ry  excre- 
t i o n  of n i t rogen,  calcium, phosphorus, sodium o r  potassium. 

The f ind ings  of low SM with  no inc rease  i n  response t o  growth 
hormone adminis t ra t ion a r e  s imi l a r  t o  those  i n  a l coho l i c  l i v e r  
c i r r h o s i s .  These f ind ings  a s  wel l  a s  t h e  absence of o the r  meta- 
b o l i c  response t o  hGH adminis t ra t ion suggest  growth hormone un- 
responsiveness may be a f a c t o r  i n  t h e  growth r e t a r d a t i o n  of 
glycogen s to rage  d i sease .  



PITUITARY ADENOMA IN McCUNE-ALBRIGHT SYNDROME: A RE- 239 SULT OF ABNORMAL HYPOTHALAMIC STIMULATION? G. 
Lightner and S.S.C. Yen, (intr. by Grant Morrow, 111) 

Dept. of Ped., Univ. of Arizona Medical Center, Tucson, Az. and 
Dept. of Ob. and Gyn., Univ. of California, San Diego School of 
Medicine, La Jolla California. 

Previously reported studies in a 5-5/12 year old male with 
McCune-Albright syndrome and giantism suggested hypothalamic 
dysfunction as a cause of both his precocious puberty and rapid 
growth. At age 6-3/12 years, evaluation of pituitary function 
with hypothalamic releasing factors, with and without simulta- 
neous infusion of somatostatin, indicated multiple abnormalities 
of hormonal function, possibly mediated through both abnormal hy- 
pothalamic input to, and abnormal hormonal interaction within, 
the pituitary gland. At 7-4/12 years, 2.5 mg. of ergocryptine 
resulted in a prompt and significant fall in the patient's ele- 
vated levels of growth hormone, which previously were non-sup- 
pressible with glucose and chlorpromozine. Sequential roentgeno- 
grams for sella size, neurological and visual field examinations 
were normal from diagnosis until age 7-4/12 years. At 7-8/12 
years, repeat examination revealed bilateral optic atrophy and 
visual field changes. Tomograms of the optic foramen revealed 
them to be almost obliterated by bony changes, with probable op- 
tic nerve compression. A pneumoencephalogram revealed a 1.5 cm. 
suprasellar mass, which following surgical removal was diagnosed 
as a pituitary eosinophilic adenoma. The results of our studies, 
and the clinical course, suggest that prolonged abnormal hypo- 
thalamic stimulation of the pituitary may be an etiologic factor 
in the development of this patient's pituitary tumor. 

THYROTROPIN RELEASING FACTOR (TRF) IN EVALUATION OF 

240 THYROID HORMONE REPLACEMENT THERAPY. Anne W. Luckv , 
Elihu N. Coren, and Roger E. Johnsonbaugh, NIH and 

Naval Med. Center, Bethesda, Md. (Spon. by Joseph D. Schulman). 
Assuming that optimal replacement with l-thyroxine (IT ) will 

reduce basal TSH to normal but will not suppress TSH resphnsive- 
ness to exogenous TRF, we have used the TRF test to detect subtle 
manifestations of overtreatment in primary hypothyroidism. Nine 
tests were performed on 8 children, ages 6 to 16, who were clini- 
cally euthyroid and had normal serum levels of TqD and TSH on 
therapy; 2 had normal, 2 had partial, and 4 had absent responses 
to 500 ug of TRF given intravenously 24 hours after the last dose 
of 1T4. One non-responder was retested after 6 weeks on a reduc- 
ed dosage of lT4 and had a partial response. Responders had mean 
lywer T D and were on smaller average doses of lT,, (ug per kg. or 4 
m ) than non-responders (table). Although our data are prelimin- 
ary and based on a single provocative test per patient, we have 
demonstrated pituitary suppression of TSH despite "normal" T4D 
and TSH in 6 of 8 patients studied. We do not recommend TRF 
tests on all children being treated for primary hypothyroidism, 
but suggest that TRF may be a useful tool to better define the 
range of physiologic replacement doses of thyroid hormone. 

TRF RESPONSE NO. BASAL TSH*" 
Dy*AVG DOSE OF 1T 

ug per: 24 
(Max. TSH in uU/ml) TESTS (<l~uU/ml)t (4.6-1h.7ug%)t kg m 
Normal (rlh) 2 3.0 5 0.4 7.5 5 0.2 3.5 110 
Partial(< 4 )  3 1.2 + 0.2 8.1 + 1.1 4.5 142 
Absent i <  ~j h <-l 10.2 T 0.2 6.2 175 
"Mean 5 S.L.M. ? IUormal range 

ENDOCRINE FUNCTION IN CYSTINOSIS. Anne W. Lucky, 
Klara Me esi, Peter M. Howlex and Joseph D. Schulman, 241 N.I.H., gthesda, Maryland. 

The severe growth failure long preceding renal insufficiency 
in cystinosis remains largely unexplained. Hypothyroidism has 
been noted in some cases. We have studied endocrine function in 
4 patients ages 2 to 9 and reviewed autopsies of 4 cases ages 
3-13 with classical nephropathic cystinosis. All subjects mani- 
fest severe growth retardation. The patients had normal periph- 
eral thyroid indices (T RIA, T4D, and FT4), but 2 of them had 
elevated serum TSH. 1n30ne, an exaggerated response to thyro- 
tropin releasing hormone, from a basal TSH of 33 uU/ml to a 
maximum of 103 uU/ml, was documented as additional evidence of 
compensated thyroid failure. Examination of thyroid glands at 
autopsy showed cystine crystals in follicular epithelium and 
interstitium. Despite numerous cystine crystals in the adrenal 
cortices of the autopsy cases, the 4 patients had normal a.m. 
plasma cortisols, normal 24 hour excretions of urinary 170H and 
17KS, and appropriate increases in plasma cortisol upon stimu- 
lation with intravenous ACTH. Growth hormone responses to sleep, 
exercise or 1-DOPA were normal, >10ng/ml, in all patients. Pre- 
liminary studies of serum NSILA-s, a somatomedin-like substance, 
showed overlap with age-matched controls. We conclude that in 
cystinosis: (1) compensated primary thyroid failure may occur 
early and be diagnosed by measurements of serum TSH, (2) despite 
numerous cystine crystals, adrenal cortical function is well 
preserved, and (3) growth failure cannot be attributed to lack 
of growth hormone. 

GROWTH LIORMOIIE AND SOEIATOFIEDIt4 DURING FAILURE OF 

24, CATCII-UP GROI.ITI: AFTER EXPERIIIEP!TAL tlYPOTlIYRGIDIS14 Iti  
RATS. H. David Mosier,  J r . ,  Regina A. Jansons, and 

Rosemar Rae H i l l .  Department o f  P e d i a t r i c s ,  U n i v e r s i t y  o f  C a l i -  
~ n i a . ~ I r v i n e .  . . , -  ~ 

A f t e r  experimental  hypothyro id ism i n  r a t s  recovery  may be ac- 
companied by incomple te  catch-up growth ( P e d i a t r  Res 5: 51, 1971 ) .  
Th i s  study.was c a r r i e d  o u t  t o  determine whether pro longed d i s t u r -  
bance o f  p i t u i t a r y  G t i  and/or somatomedin (S!1) accounts f o r  t he  
incomplete catch-up. Imn~unoassayable Gt; i n  t he  p i t u i t a r y  and 
serum and St1 a c t i v i t y  ( po rc i ne  c a r t i l a g e  b ioassay)  i n  serum were 
measured a t  t he  end o f  17 days o f  PTU-feeding, s t a r t i n g  a t  57 days 
o f  age, and f o r  14 days a f t e r  resumption o f  normal d i e t .  Serufr 
immunoassayable t hy rox i ne  concen t ra t i on  dropped s i g n i f i c a n t l y  
du r i ng  PTU-feeding b u t  was nornal  by 7 days o f  recovery .  Growth 
r a t e s  decreased du r i ng  PTU-feeding and increased du r i ng  recovery ;  
b u t  cathc-up growth d i d  n o t  occur w i t h  tody  we ight  and o n l y  par -  
t i a l l y  occur red w i t h  t a i l  length .  P i t u i t a r y  GH con ten t  and con- 
c e n t r a t i o n  dropped du r i ng  PTU-feeding; by recovery  day 14 t he re  
was s i g n i f i c a n t  b u t  n o t  complete r e p l e t i o n  o f  t he  gland. Serum GH 
rose  s l i g h t l y  du r i ng  PTU-feeding and was more v a r i a b l e  than i n  
c o n t r o l s  du r i ng  recovery.  Serum SM a c t i v i t y  dropped s i q n i f i c a n t l y  
du r i ng  PTU-feeding b u t  r e tu rned  t o  normal by recovery  day 14. 
Thus, w h i l e  GI1 and SBI f unc t i ons  were d i s t u r b e d  du r i ng  hypothyro id-  
ism, prompt r e t u r n  t o  normal f u n c t i o n  occur red i n  recovery .  Return 
t o  normal Gtl and SM f u n c t i o n  does n o t  assure catch-up growth ac- 
c e l e r a t i o n .  Other f a c t o r s ,  i n c l u d i n g  a1 t e r a t i o n s  o f  chondrocytes 
and c a r t i l a g e  m a t r i x ,  may be respons ib l e  f o r  the  f a i l u r e  o f  ca tch-  
up growth. 

PROPAGATION OF HUMAN GROWTH HORMONE PRODUCING 243 PITUITARY CELLS. Mandayam J. Narasimhan and John. 
Anderson, Dept. of Pediatrics, School of Medicine, 

University of Minnesota, Minneapolis, Minnesota. 
utilizing an improved culture medium and a modified culture 

procedure human anterior pituitary growth hormone producing cells 
were propagated serially in suspended cell cultures and continued 
to produce large amounts of immune reacting human growth hormone, 
hGH, for a prolonged period. An initial tissue inoculum (about 
113 of an anterior pituitary gland) was grown in serial culture 
with 112 volume transfers every 8 days for 32 daps. The following 
average concentrations of hGH in nglml found in the medium were: 
at 8 days 21,166; at 16 days 18,666; at 24 days 21,750; and at 32 
days 20,000. Each culture flask contained 30 ml and hencebecause 
of one-half dilutions and volume reconstitution at sub-culture 
times, the total amount of hGH produced at each subculture time 
was as follows: 8 days 5.01 mg in 6 flasks; at 16 days 6.7 mg in 
12 flasks; at 24 days 15.6 mg in 24 flasks: and, by 32 days 28 mg 
in 48 flasks. Cultures have now been grown for two months and 
additional hCH analysis of medium concentrations are in progress. 
Preliminary characterization studies utilizing a sephadex gel 
filtration procedure indicate that 80-90% of the immune reacting 
hGH is a monomer. Cells were epithelial type, 10-14 u in 
diameter, contained chromatin granules and a large highly 
chromatic nucleus. Mitosis was present. The procedure offers a 
possibility for the production of large amounts of hGH from 
small amounts of human pituitary gland. 

LOW RENIN HYPERTENSION AND HYPOKALEMIA IN A3-YEAR-OLD 
24, GI& WITH DEFICIENCY OF ALL KNOWN STEROIDS. M.I.New, 

P.Saenger, M.Novogroder,L.S.Levine, and S.Ulick, 
Cornell Univ.Med.Col.,NewYork, V A Hosp.,Bronx,N.Y. 

Low renin hypertension and hypokalemic alkalosis was observed 
in a 3-year-old girl whose secretion of all known steroidal hor- 
mones including aldosterone and cortisol was low or absent. The 
patient survived salmonella sepsis without glucocorticoid treat- 
ment. Both plasma renin activity and ACTH levels were suppressed 
and inappropriately low for the deficient secretion of aldo and 
cortisol. Renin was not stimulated by salt depletion. ACTH ad- 
ministration raised blood pressure and aggravated the hypokalemia. 
Cortisol secretion increased sluggishly to prolonged ACTH adminis- 
tration but the resulting urinary steroid pattern was normal as 
judged by gas chromatographic/mass spectroscopic analysis. Metab- 
olism of tracer doses of hormones was normal. Prolonged metyra- 
pone administration which raised ACTH level was associated with 
normalization of blood pressure, indicating inhibition of aster- 
oid which was causing hypertension and suppressing ACTH. These 
findings suggest the secretion of an unknown life-sustaining ad- 
renocortical factor stimulable by ACTH which is both a glucocorti- 
coid and mineralocorticoid, suppressing both ACTH and renin. A 
biologically active factor with potent salt retaining activity 
was localized to the urinary sulfate-conjugated steroid faction. 
This factor is being purified. It is not l@-hydroxydehydroiso- 
androsterone, a steroid that has been implicated in adult low 
renin hypertension. Structural characterization of the ACTH stim- 
ulable factor may have significance in the general problem of 
human hypertension. 



- - -  nEXAMETHASONE BLOOD LEVELS I N  PREGNANT AND NONPREG- 245 NANT ADULTS AND NEWBORN INFANTS. Rapin Osathanondh, 
Dan Tulchinsky, Homa Kamali, Montserrat deM. Fencl,  

and H. William Taeusch, J r . ,  Depts. of P e d i a t r i c s  and Obs te t r i c s  
and Gynecology, Harvard Medical School, and the  Boston Hospi ta l  
f o r  Women, Boston, Massachusetts 02115. 

Plasma dexamethasone (DL) concentra t ion was measured by radio- 
immunoassay (RIA) following paper chromatography (S te ro ids  3: 
193, 1973). Recovery averaged 70'10 (SE)%. The in t ra-assay 
c o e f f i c i e n t  of v a r i a t i o n  was l e s s  than 15% and the  lower l i m i t  of 
s e n s i t i v i t y  was 0.2 ug/100 m l  of plasma. Highest blood l e v e l s  
(5.3'3 [SE] ug/100 ml) were observed 30 minutes a f t e r  an i n t r a -  
muscular admin i s t r a t ion  of 4 mg DX phosphate t o  4 normal a d u l t s  
and a 40% f a l l  of DX l e v e l s  was observed i n  t he  next 90 minutes. 
Eight t o  eleven hours following an o r a l  adminis t ra t ion of 8 mg 
DX t o  5 normal term pregnant women, DX blood l e v e l s  a t  e l e c t i v e  
repeat  cesarean s e c t i o n  were 2.2'0.7, 2.9'0.7, and 2.6'0.8 ugl  
100 m l  i n  maternal pe r iphe ra l  ve in ,  umbi l ica l  vein ,  and umbil ica l  
a r t e r y ,  r e spec t ive ly .  Umbilical a r t e r y  c o r t i s o l  l e v e l s  of 
p a t i e n t s  receiving DX were l e s s  than 10% of untreated p a t i e n t s ,  
i nd ica t ing  complete f e t a l  adrenal  suppression. The da t a  demon- 
s t r a t e  t h a t  t h i s  dose of DX provides l e v e l s  t h a t  r e s u l t  i n  f e t a l  
g lucocor t icoid  a c t i v i t y  we l l  above physiologic  l eve l s .  

THE EFFECTS OF ADRENAL SEX STEROIDS ON FEEDBACK 246 CONTROL OF LH AND FSH SECRETION IN PATIEWS WITH 
CONGENITAL VIRILIZING ADRENAL HYPERPLASIA (CVAH). 

Songja Pang, Ju l ane  Hotchkiss,  Thomas Foley, Allan Drash, David 
Archer,  and Freder ic  M. Kenny. Univ. o f  Pi t t sburgh,  Sch. o f  Med., 
Depts. o f  Ped., Physiology and Ob-Gyn. P i t t sbu rgh ,  PA. 

The negative(-) and posi t ive(+)  feedback con t ro l  o f  gonadotro- 
pin(GTP) s e c r e t i o n  was examined i n  two 16-112 y r  o ld  females wi th  
CVAH. P t  1 was an  untreated sub jec t  ovariectomized a t  12 y r s ;  Pt  
2 was diagnosed a t  b i r t h ,  poorly con t ro l l ed  and amenorrheic. 
Serum progesterone(P), e s t r ad io l (E)  , tes tos terone(T)  , FSH and LH 
were measured by RIA q 30-120 min fo r  24 h r s  and a t  0800 and 2000 
h r s  dur ing the  study. Af t e r  a 2-day c o n t r o l  per iod,  LH and FSH 
response t o  syn the t i c  LHRH was examined on day 3. To determine t h e  
presence o f  a funct ional  - and + GTP feedback system, e s t r a d i o l  
benzoate(EB. 12 ug/kg/d irn) was given on days 4-6. I n  both p t s  LH 
and FSH incieased- in-response to-LHRH. The s t e r o i d  l e v e l s  i n  
Pt  17~S(mg/d)~(pg/ml)~(ng/rnl)T(ng/ml)~~(ng/rnl)basal EB rx 24h172h 
1 25-44 9-27 0.7-6 1.2-2.0 247-396 140/822 
2 31-56 14-28 11-90 1.3-2.2 17-65 15/14 

Normal 5-15 30-150 1-10 <.6 25-167 
these  p t s  a r e  s i m i l a r  except fo r  the  high l e v e l s  o f  P i n  pt 2. Ba- 
s a l  LH l e v e l s  i n  p t  1 a r e  lower than those of agematched p t s  wi th  
ovar ian f a i l u r e  (>500ng/ml) and i n  pt  2 a r e  lower than t h a t  seen 
i n  midpubertal subjects .  EB m induced a -feedback suppress ion o f  
LH i n  both p t s  and a subsequent surge i n  pt  1 only. CONCLUSIONS: 

1) Excess androgen w i l l  p a r t i a l l y  suppress  LH s e c r e t i o n  but does 
not prevent t he  maturat ion o f  t h e  + feedback mechanism; 
2) Excessive P may i n h i b i t  t h e  + feedback response o f  LH t o  E. 

LUTEINIZING HORMONE (LH) AND FOLLICLE STIMULATING 247 HORMONE (FSH) EXCRETION IN TIMED OVERNIGHT URINE 
COLLECTIONS: NORMAL FEMALE CHILDREN AND ADULTS. 

Robert Penny, I r w i n  P. Golds te in ,  S. Douglas F ras ie r .  Univ. So. 
C a l i f .  Sch. Med., LA County-USC Med. Ct r . ,  Dept. P e d i a t r i c s ,  
Los Angeles. 

U t i l i z i n g  acetone p r e c i p i t a t e s  o f  t imed ove rn igh t  u r i n e  c o l -  
l e c t i o n s  ex t rapo la ted  t o  24 hours and radioimmunoassay, LH and 
FSH u r i n a r y  exc re t i on  was determined i n  140 normal females 3.0- 
16.9 y r s .  Timed ove rn igh t  u r i nes  were c o l l e c t e d  throughout a 
menstrual c y c l e  from 3 normal a d u l t  females. LH and FSH pro- 
g ress i ve l y  increased w i t h  age from 2.0 i 0.4 (LH) and 2.0 + 
0.5 (FSH) IU/24 h rs  (2nd IRP-HMG) f o r  t he  3.0-4.9 y r  age group 
t o  11.5 + 3.8 (LH) and 8.1 + 1.8 (FSH) IU/24 h r s  f o r  t he  15.3- 
16.9 y r  age group. Mean LH and FSH exc re t i on  f o r  succeeding 
age groups (3.0-4.9, 5.0-6.9, 7.1-8.7, 9.0-10.9, 11.0-12.9, 
13.0-14.9 and 15.3-16.9 y r s )  increased s i g n i f i c a n t l y  ( p  c0.01 ; 
p <0.025) f o r  t he  5.0-6.9, 9.0-10.9 and 11 .O-12.9 y r  age groups. 
Mean LH b u t  n o t  FSH exc re t i on  increased s i g n i f i c a n t l y  ( p  <0.025) 
f o r  t he  13.0-14.9 y r  age group. LH and FSH exc re t i on  increased 
p rog ress i ve l y  w i t h  stage o f  sexual development. I n  t he  3 a d u l t  
menstrual cyc les ,  LH (113.7 + 7.8 IU/24 h r s )  and FSH (43.6 + 
5.0 IU/24 h rs )  peaks occur red on t he  same day. Lutea l  phase 
exc re t i on  o f  LH and FSH was lower  than f o l l i c u l a r  phase excre- 
t i o n .  Timed ove rn igh t  u r i n e  c o l l e c t i o n  a l lows i n t e g r a t i o n  o f  
several  hours o f  LH and FSH sec re t i on .  It prov ides a non- 
i nvas i ve  method f o r  t he  eva lua t i on  o f  changing gonadotropin 
l e v e l s  assoc ia ted w i t h  sexual matura t ion.  

LUTEINIZING HORMONE (LH) AND FOLLICLE STIMULATING 
248 HORMONE (FSH) EXCRETION IN TIMED OVERNIGHT URINE 

COLLECTIONS: NORMAL MALE CHILDREN AND ADULTS. 
Robert Penny, I r w i n  P. Go lds te in ,  S. Douglas F ras ie r .  Univ.  So. 
C a l i f .  Sch. Med., LA County-USC Medical Ct r . .  Deot. Ped ia t r . .  
Los Angeles. 

U t i l i z i n g  acetone p r e c i p i t a t e s  o f  t imed ove rn igh t  u r i n e  c o l -  
l e c t i o n s  ex t rapo la ted  t o  24 hours and radioimmunoassay, LH and 
FSH u r i n a r y  exc re t i on  was determined i n  147 males 3.0-16.9 y r s  
and 20 normal a d u l t  males. LH and FSH p rog ress i ve l y  increased 
w i t h  age from 2.1 + 1.2 (LH) and 1.8 + 1.1 (FSH) IU/24 h rs  (2nd 
IRP-HMG) f o r  t he  310-4.9 y r  age group-to 18.8 + 8.0 (LH) and 
8.6 3.2 (FSH) IU/24 h rs  f o r  t he  15.0-16.9 yr-age group. Mean 
LH and FSH exc re t i on  f o r  succeeding age groups (3.0-4.9, 5.1- 
6.8, 7.0-8.8, 9.0-10.8, 11.2-12.9, 13.0-14.9 and 15.0-16.9 y r s )  
increased s i g n i f i c a n t l y  ( p  <0.01) f o r  t he  11.2-12.9, 13.0-14.9 
and 15.0-16.9 y r  age groups. Mean FSH (9.3 5 3.4 IU/24 h r s )  ex- 
c r e t i o n  o f  adu l t s  was n o t  s i g n i f i c a n t l y  ( p  >0.3) d i f f e r e n t  f rom 
t h a t  o f  t he  15.0-16.9 y r  age group. I n  con t ras t ,  mean LH 
(14.5 + 5.7 IU/24 h r s )  exc re t i on  o f  adu l t s  was s i g n i f i c a n t l y  
( p  '0.W) l ess  than t h a t  of  t he  15.0-16.9 y r  age group. LH and 
FSH exc re t i on  increased p rog ress i ve l y  w i t h  stage o f  sexual 
development. 

The r e s u l t s  a re  comparable t o  those repor ted f o r  24 hour 
u r i nes  i n  normal males. Mean LH exc re t i on  g rea te r  i n  15.0- 
16.9 y r  males than i n  a d u l t  males i s  cons i s ten t  w i t h  t he  re -  
por ted increase i n  gonadotropin sec re t i on  du r i ng  s leep t h a t  
occurs p r i o r  t o  ach iev ing t he  a d u l t  s t a t e  o f  sexual matura t ion.  

CORRELATION OF LUTEINIZING HORMONE (LH) AN0 FOLLICLE 
STIMULATING HORMONE (FSH) WITH TOTAL BODY WATER (TBW) 249 AND BODY FAT (BF). Robert Penny, I r w i n  P. Goldstein, 

S. Douglas F ras ie r .  Univ.  So. C a l i f .  Sch. Med., LA County-USC 
Med. Ct r . ,  Dept. Pediat. ,  Los Angeles. 

The u r i n a r y  exc re t i on  o f  LH and FSH was determined i n  140 nor -  
mal females (3.6-16.9 y r s )  and 142 normal males (3.0-16.9 y r s )  
u t i l i z i n g  acetone p r e c i p i t a t e s  o f  t imed ove rn igh t  u r i n e  c o l l e c -  
t i o n s  ex t rapo la ted  t o  24 h rs  and radioimmunoassay. TBW and BF 
were ca l cu la ted  us ing t he  formulas o f  M e l l i t s  and Cheek. An i n -  
crease i n  LH (4.8 + 2.8 vs 3.0 t 1.0 IU/24 hrs ;  p ~ 0 . 0 1 )  and FSH 
(4.0 t 1.9 vs 2.9 + 1.0 IU/24 hrs; p <0.025) exc re t i on  occurred 
i n  10.0 + 0.6 y r  females compared t o  7.9 c 0.5 y r  females. A 
decrease i n  mean TBW (55.2 t 7.4 vs 59.3 i 7.6; p <0.05) and an 
increase i n  mean BF (23.2 t 10.7 vs 17.4 t 4.0; p <0.01) as % o f  
body weight occurred i n  females a t  12.0 i 0.6 y r s  compared t o  
10.0 + 0.6 y r s .  A t  t he  t ime o f  i n i t i a l  t e s t i c u l a r  enlargement 
i n  males (11.7 c 1.3 y r s )  LH (7 .3  t 2.9 vs 2.9 + 1.1 IU/24 hrs; 
p <0.01) and FSH (4.1 i 1.9 vs 2.3 + 1.0 IU/24 hrs ;  p <O..Ol) ex- 
c r e t i o n  was higher,  BF (12.2 + 2.3 vs 16.2 + 4.6; p <0.005) as % 
body weight  was lower and TBW (63.3 + 10.1 vs 60.2 i 10.4) as % 
body weight  was unchanged compared t o  prepuber ta l  boys. S i g n i f i -  
cant  ( p  <0.005) c o r r e l a t i o n  c o e f f i c i e n t s  (LH, females R = 0.78; 
males R = 0.83. FSH, females R = 0.75; males, R = 0.77) were 
found f o r  t he  p l o t  o f  t he  l o g  o f  LH and FSH u r i n a r y  exc re t i on  
aga ins t  TBW. The data i s  compatible w i t h  an i n t e r - r e l a t i o n s h i p  
between changes i n  hormone sec re t i on  and changes i n  body compo- 
s i t i o n  du r i ng  sexual matura t ion.  

INTEGRATED CONCENTRATIONS OF GROWTH HORMONE: 
A PHYSIOLOGIC MEASUREMENT FOR THE DIAGNOSISOF 250 HYPOPPPUITARISM AND PARTIAL H Y  WPITUITARLSM. . . - - - - - - . - - - -  - 

Leslie P. Plotnick, Robert J. Winter, Pe t e r  A. Lee, Claude J. Migeon, 
and A. Avinoam Kowarski, Department of Pediatrics,  Johns Hopkins 
University, School of Medicine, Baltimore, Maryland, 

Integrated concentrations of growth hormone (ICGH) have previously 
been determined on consecutive 30-min plasma samples collected wi tha  
constant withdrawal oumw over  24-hrs in 8 normal children (JCEM 40: . & 

240, 1975)- Eight patients with evidence of hypopituitarism have been 
studied using the same technique and compared with normals. Three of 
these patients had low mean ICGH (2.2-3.6 ng/ml). The pattern was  
characterized by flatness and no peak was above 7,5. These patients had 
subnormal responses to arginine-insulin tolerance tes ts  (AITT) and AlTT 
with epinephrine and propranolol (AITT-EP) and a good growth ra te  re- 
sponse to exogenous GH administration. Only one patient had organic 
hypopituitarism (post-op craniopharyngioma). His mean integrated con- 
centration was 6.2 with individual values falling between 4.3 and 8.9. 
He had a very subnormal response to AITT and AITT-EP. 

The other four patients had ICGH patterns and levels  different than 
those of the previous four patients. Three  of these  patients had 2 peaks 
>10 and IC from 4.8 to 6.4. The fourth had 5 peaks >10 and an IC of 11.9. 
While all  four had borderline responses to AlTT and AITT-EP, the 
fourth patient had the greates t  response. Based on ICGH, the fourth 
patient is indistinguishable from normal children. 

Hence, the ICGH mean values and peak patterns give moreprecise  in- 
formation than AITT o r  AITT-EP. Because i t  reflects actual physiol- 
ogic parameters ,  i t  may be  a more  refined index fo r  diagnosing hypo- 
pituitarism and selecting those who might benefit f rom exogenous GH. 



El!DOGE!iOUS LH SUPPRESSIO'! !.AD BILATERAL TESTICULAR 251 TI!MoRS IN COI,IGE3ITAL ADRENAL HYPERPLASIA (CAH) 
fiezam padfar, Frederic C. Bartter and Richard J. Sherins (Spon. 
by Paul A .  di SantlAgnese), HIH, Gethesda, '.Id. 20014 

A 19 year old male with CAli and bilateral testicular tumors 
present for one year was evaluated durino a basal period when he 
received cortisol (F), 25 mnlday and durino a ~erio6 when he also 
received Dexamethasone, 0.5 mg q 6 hr. Rlood was obtained at 30- 
min. intervals for 20 11t-s before and after ACTH suppression. 

Ourinn basal studies mean 17 OH nroaesterone (170HP) was 30- 
fold normal, while plasma F, testosterone (T), Estradiol (E ) 
were nornal. Pulsatile fluctuations of plasma T, E and 1 7 6 ~ ~  
occurred at 90 pin. intervals in AM and PY. Gy consrast, 
periodic pulses of LtI were present in AM but absent in PI!. 
Ourino ACT11 suppression mean plasma 170HP fell to 2 ng/ml. Mean 
PI! plasva T and E decreased 25% while mean LH levels increased 
4-fold and oeriodfc Lll release returned. Testis size decreased 
durino ACTH suppression and re-enlaroed after ACTH administration. 
Spermatic vein F (14.3 )~n/dl) was 3-fold the simultaneous 
peripheral value (5.2). !!icroscopical ly the tumor cells 
resembled "Leydiq cells" but had no Reinke crystals. The normal 
testicular tissue revealed maturation arrest of oerm cells and 
Leydio cells contained Reinke crystals. 

These data suapest that in CAH: 1) "Leydig cell" tumors may 
secrete cortisol and be ACTH-dependent; 2) endogenous 
suppression of LH may occur if ACTH suppression is inadequate. 

EFFECT OF CONSTANT INFUSION OF GONADOTROPIN RELEASING 252 HORMONE (Gn-RH) UPON EXCRETION OF LH AND FSH IN CHIL- 
DREN. E. Reiter, G. Duckett, and A. Root, Univ. So. 

Fla., All Children's Hosp., Dept. Ped., St. Petersburg, Florida. 
The pituitary gonadotropin secretory capacity has been exam- 

ined'by measuring the excretion of immunoreactive LH and FSH in 
3 hr urine specimens collected prior to, during, and after the 
constant infusion of 100 ug synthetic Gn-RH to 9 normal prepuber- 
tal (PRE), 12 pubertal (PUB) and 5 hyposomatotropic (HS) children: 

Control Infusion Post-infusion 
Prepubertal LH* O.lltO.OZ(SE) 0.62t0.16 0.68'0.31 
Pubertal 0.8220.14 2.91'0.61 5.08t1.38 
Prepubertal FSH* 0.41'0.15 3.79t0.54 2.25t0.56 
Pubertal 1.81t0.15 2.39k0.45 4.87t0.50 
*(IU, IRP-2-hMG/3 hr) 
The peak urinary LH in PUB (5.721.3) was greater (P<0.005) than 
in PRE (1.050.4). There was no difference in maximal FSH ex- 
cretion between PUB and PRE. In HS peak LH was 0.42t0.17; peak 
FSH\wps 0.61k0.15. The mean maximal percentage increment in LH 
was: PRE (796%), PUB (718%), HS (61%); and in FSH: PRE (2712%), 
PUB (328%), HS (67%). Conclusions: 1) There is a maturity- 
related increase in Gn-RH-evoked LH but not FSH release as quan- 
tified by urinary gonadotropin excretion. 2) Comparable mean 
percentage rises of LH in PRE and PUB suggest that gonadotrope 
sensitivity, though not capacity, may be similar; 3) The incre- 
ment in urinary LH after Gn-RH in PRE is greater than in serum 
(9X vs. 3X); 4) Determination of releasable pituitary LH by 
measurement of urinary LH excretion may permit separation of 
prepubertal from hypogonadotropic subjects. 

POSTNATAL CHANGES IN SERUM TOTAL ESTRIOL AND SERUM 253 3EHYDROEPIANDROSTERONE SULFATE (DHAS) IN ABNORMAL NEW- 
BORN INFANTS. John W. Reynolds, Karen Bentley and 

Marvin R. Turnipseed. University of Minnesota Medical School, De- 
partment of Pediatrics, Minneapolis. 

Serum total estriol and DHAS were measured by radioimmunoassay 
in 131 newborn infants. Serial sampling was carried out in 40 in- 
fants. The infants were in an M C U  for prematurity, RDS, intra- 
uterine growth retardation (IUGR) and postmaturity. Mean DHAS 
values on day 1 of life were similar in all gestational age 
groups, ranging from 4486-6461 ng/ml. Mean DHAS levels did not 
decline over the first 3 wk, and individual infants showed in- 
creases associated with severe clinical stress. IUGR and postma- 
ture infants >35 wk gestation had significantly lower (p<.001) 
DHAS levels on day 1 than normal controls. Mean total estriol 
levels on day 1 of life were similar in all gestational groups, 
ranging from 996-1071 ng/ml. The postnatal t 112 of total estriol 
in 21 infants ranged from 0.6-3.6 days and was negatively corre- 
lated with gestational age. Four small premature infants, all 
with severe intestinal hypomotility and later necrotizing entero- 
colitis, had prolonged high total estriol levels during the first 
2 wk. 

High postnatal DHAS levels indicate persistance of fetal pat- 
tern of prominent AS-38-08 steroid secretion, and lower levels in 
IUGR infants suggests that the fetal zone of the adrenal is the 
major source. Persistent high total estriol levels in small pre- 
matures with intestinal hypomotility suggests that enterohepatic 
circulation of the estriol in meconium may contribute to circula- 
ting levels. 

DELAYED ONSET OF HYPOPITUITARISM: SEQUELA OF THERA- 254 PEUTIC IRRADIATION TO TUMORS OF THE EYE, MIDDLE EAR, 
AND CENTRAL NERVOUS SYSTEM. Gail E. Richards, William 

M. Wara, Melvin M. Grumbach, Selna L. Kaplan, Glenn E. Sheline, 
and Felix A. Conte. Dept. Pediat. & Radiology, University of 
California San Francisco, San Francisco, California 94143. 

Seven children who received irradiation to the head in conven- 
tional doses for tumors not involving the hypothalamus or pitui- 
tary had clinical and laboratory evidence of hormonal deficiencies 
several years after treatment; 6 had significant height retarda- 
tion (-1.7 to -4.8 S.D. ). One patient who was evaluated 1 year 
after irradiation was at the mean height for age. Growth hormone 
deficiency was documented in all by lack of response to insulin 
hypoglycemia, arginine, and/or L-dopa. ACTH function was evalu- 
ated by plasma cortisol response to insulin hypoglycemia in 6; 4 
had subnormal responses. Plasma gonadotropins were measured after 
LRF in 6 patients; only 1 had an abnormal response for age and 
stage of sexual maturation. Of 5 patients tested with TRF, 4 had 
a normal rise in plasma TSH and prolactin. The fifth patient, 
whose thyroid was included in the irradiation field, had an ele- 
vated plasma TSH and exaggerated TSH response to TRF, suggesting 
primary hypothyroidism in spite of normal plasma thyroxine and 
normal prolactin response to TRF. Since hypothalamic-pituitary 
deficiencies may occur insidiously over many years, careful fol- 
low up of patients who have received irradiation to the head is 
necessary. Periodic tests of hypothalamic-pituitary function 
should be performed in children who have had irradiation to the 
head in order to detect and treat hormonal deficiencies before 
growth and development are seriously compromised. 

1,25-DIHYDROXWITAMIN ~~{1,25-(0H)~D~}: ITS USE IN THE 255 LONG-TERM MmAGmENT OF IDIOPATHIC HYPOPARATHYROIDISM 
(IHP) IN CHILDREN. John F. Rosen,Alan R. Fleischman, 

Laurence Finberg,Hector DeLuca,Albert Einstein College of Medicine 
Montefiore Hospital & Medical Center, Dept. Ped., New York; and 
Univ. of Wisconsin, Dept. of Biochem., Madison, Wisconsin. 

Since parathyroid hormone(PTH)plays a central role in regulat- 
ing the synthesis of 1 ,25-(OH)2D3, the production of 1 ,25-(OH)2D3 
is reduced in the absence of PTH.By managing IHP with subphysio- 
logic doses of 1,25-(OH)2D3 given orally,one can increase the in- 
testinal absorption of calcium(Ca)and restore serum levels of Ca 
to normal.Three children with previously untreated and undiagnosed 
IHP have been managed in this manner for 1050 treatment days. 

Two 4-year-old children achieved and maintained normal serum 
levels of total and ionized Ca after 1-4 days on 0.03ug/Kg/d of 
1,25-(OH)2D3.While the hormone was continued,each child was placed 
on a low Ca diet:the total serum Ca fell by 0.75 to l.Omg/dl witlr- 
in 2 days.During 800 treatment days,both children have remained 
normocalcemic on a regular diet.The third child needed phenobarbi- 
tal before and during treatment,responded rapidly,but required 
O.l6ug/Kg/d of 1,25-(OH)2D3.During 250 days of therapy, 4 brief 
episodes of hypercalcemia (total serum Ca:10.5-11.7mg/dl)occurred. 
On each o~casion,l,25-(OH)~D~ was discontinued for 2 days, with 
prompt return to normocalcemia,and the dose was decreased by.03ud 
Kg/d.   his infant is now normocalcemic on 0.04ug/Kg/d d tte hormone. 

This approach avoids the use of large doses of long-acting vi- 
tamin D analogues. Subphysiologic doses of 1,25-(OH)zD3 ,given oral- 
ly,present considerable advantages in the long-term management of 
IHP. 

NEW DATA DESCRIBING TISSUE TESTOSTERONE 5a-REDUCTASE 256 DEFICIENCY AND DIHYDROTESTOSTERONE BINDING IN MALE 
PSEUDOHERMAPHRODITES (MPH). P.Saenger,A.S.Goldman, 

L.S.Levine,S.Korth-Schutz,Y.Doberne,M.Katsumata,M.I.New, Cornell 
Univ.Med.Col.,New York, Chlldrens Hosp.,Phlla. 

The diagnosis of Sa-reductase deficiency was proven in twopre- 
pubertal MPH of Italian descent. Both had 46XY karyotype andwere 
reared as fema1es;one child had been castrated in infancy. Clito- 
romegaly,urogenital sinus and a short vaginal pouch were present 
in both, inguinal gonads were palpable in one.Endocrinefindings 
supporting the diagnosis were: (a)testosterone/dihydrotestosterone 
(T/DHT)ratio in excess of 35 after HCG stimulation,(b)ratio of5a/ 
SBmetabolites of testosterone in urine decreased to0.12 and 0.17 
(nl for age>2), (c) conversion of T to DHT during constant 3 H - ~  
infusion decreased to 0.3 and 0.4% (nl 2.7-10%),(d) conversion of 
14c-~ to Sareduced metabolites by skin fibroblasts from nongenital 
skin decreased to 5% (nl 80-9081, (e) incubation of slices of sex 
skin and testes with 14c-~ demonstrated for the first time a de- 
ficiency of 5areductase; conversion of T to DHT was reduced to 
0.2%,as compared to 21% in a nonaffected child, (f) despite de- 
ficient tissue DHT formation binding of )H-DHT to cytosolof skin 
fibroblasts in one patient was4.2 dpm/ug DNA (nl 3.7) and higher 
than that observed in 2 patients with testicular feminization (TF) 
(0.7 and 1.0 dpm/ug DNA). 

In conclusion these studies show that this form of MPH is due 
to deficient tissue Sareductase activity and DHT formation. DHT 
binding is normal in contrast to TF. Since peripheral metabolism 
is defective,this disorder can be documented in the castrate. 



KLINEFELTER'S SYNDROME ( 4 7 ~ )  WITH ABSENCE OF GROWTH 257 HORMONE. Annemarie Sommer and Carolyn Romshe. Spon- 
sored by Stella B. Kontras. Ohio State University 

College of Med., Children's Hospital, Dept. of Peds., Columbus. 
Klinefelter's syndrome (47XXY) is characterized by males with 

incomplete development of secondary sexual characteristics, eunu- 
choid body proportions, gynecomastia, small testes and increased 
incidence of antisocial behavior. Childhood features of value in 
clinical detection are dull mentality, small testicular size, 
small phallus, body habitus of long legs with decreased upper-to- 
lower segment ratio and slim build. Although an increased inci- 
dence of diabetes mellitus, mild hyperlipidemia and mild hyper- 
cholesterolemia have been found in males with Klinefelter's, cases 
associated with growth hormone deficiency have not been reported. 
A 12 year old boy was evaluated because of short stature. Diagno- 
sis of Klinefelter's syndrome was made at 3 years because of signs 
of hypogonadism. Because of the diagnosis, he received only rou- 
tine care and his short stature was not evaluated until the pa- 
tient voiced his concerns. When first seen, this boy was an im- 
mature young man with a high pitched voice. He was 112 cm tall 
and weighed 17.2 Kg. Intelligence was normal. The cytogenetic 
study showed a 47XXY karyotype. Endocrinological evaluation re- 
vealed complete absence of growth hormone with no response to ar- 
ginine and L-Dopa. The bone age was that of a 3-4 year old male. 
Growth hormone therapy is planned. The association of Klinefel- 
ter's syndrome with absence of growth hormone has not previously 
been reported. Although cytogenetic diagnosis was made early, the - . -  
second dia nosis was delayed until growth parameters very differ- 
ent from dose expected became apparent. 

GROWTH SUPPRESSION IN TREATED CONGENITAL ADRENAL HY- 
PERPLASIA ( CAH). Dennis M. Styne, Selna L. Kaplan, and 258 Melvin M. Grumbach. Dept. Pediat., University of 

California San Francisco, San Francisco, California 94143. 
Glucocorticoid replacement therapy can suppress linear growth 

in children with CAH even if used in doses recommended for con- 
trol of virilization. Previous reports suggest discrepancies in 
comoarative ootencv between steroid growth effect (GE) and anti- 
i n f i m a t o 4  effect (AIE). We determyned the dose-response of 
cortisone acetate (E), hydrocortisone ( F  ), prednisone ( P  ), 63- 
methylprednisolone (I@), and dexamethasone (D) on growth in pa- 
tients with 21-OH deficiency. Height velocities of 39 children 
treated for a mean period of 11.8 years were correlated with dose 
and type of steroid. The estimated optimal dose (EOD) associated 
with normal growth was determined for each steroid. Relative GE 
and AID using the EOD of E as a basis with a value of 1 were cal- 
culated. While there were striking individual differences, 
average doses were: 
DRUG EOD (mg/m2/d) Rel. GE Rel. AIE 
Oral cortisone acetate (E) 22 1 1 
IM cortisone acetate (E) 14 1.6 1.9 
Hydrocortisone ( F)  18.4 1.2 1.2 
Prednisone ( P) 3.7 6 4.7 
6%-Methvlorednisolone ( W )  2.L 9 6.6 

SOLITARY MAXILIARY CENTRAL INCISOR ASSOCIATED WITH 260 SHORT STATURE AND GROWTH HORMONE DEFICIENCY. Robert 
A. Ulstrom, Robert J. Gorlin, Elizabeth g. Rappaport, -- 

Anne W. Lucky, Eleanor Colle, and James Miser. Depts. of Pedia- -- 
tries and Oral Pathology, University of Minnesota, Minneapolis, 
Depts. of Pediatrics, McGill University, Montreal, and University 
of Washington, Seattle, and the Reproduction Research Branch, NIH, 
Bethesda. 

Three male children have been studied and all have unrespon- 
siveness of serum growth hormone levels to stimulation with L- 
dopa, argenine, and insulin, as well as short stature (<-.3 S.D.) 
and a single upper central incisor. Four females with short sta- 
ture (<-3 S.D.) and the same dental anomaly were also tested for 
stimulated growth hormone response. Two responded normally and 
two did not. 

The female normal responders were a 44 year old who also had 
treated Graves' disease, and a one year old infant. No cause for 
their short stature was found. 

All other patients were tested between 14 and 6 years of age. 
A male grew 10.2 cm/13 mo. during HGH therapy. Others are yet 
untreated. 

All patients except one male have normal intelligence. No 
other functional abnormality of pituitary-hypothalamus was demon- 
strated. Each of the single maxillary central incisors was in- 
creased in all dimensions and present in both deciduous and per- 
manent dentition of all patients. A wide nasal tip and rostrally 
tilted nares was also present in 6 of 7. No other midline de- 
fects were found. No familial cases were found. 

THE MECHANISM OF GLUCAGON INDUCED GROWTH HORMONE 261 SECRETION. H. Lawrence Vallet, Maureen E. Day, Ehud 
Ben-Galim (Spon. by R. Pickering). Birth Defects 

Inst., N.Y.S. Dept. of Health and Albany Med. Col., Dept. Ped.,NY 
A rat pituitary (P) and hypothalamus (H) organ culture was de- 

veloped to determine if glucagon (G) induced growth hormone (GH) 
release results from a direct action on components of the H-P 
axis and indeuendent of variation in blood glucose. 20 day old 

rGH SECRETION 1 I / I I 
G at 100 ng directly stimulates P secretion of rGH to 2.3 x 

baseline values in the absence of H (p=.05)". H stimulates P to 
2.1 x baseline (p=.02) but G is equally effective (p7.50). G 
does not imurove P + H secretion rates at 1. and 100. ng/ml (p- 

P were explanted, hemisected, cultured independently and with 
H in co-culture; also with G at concentrations of 1.0, 10.0, and 
100.0 ngjml in Medium 199-1X with 95% air and 5% C02 at 37O C. 
Media changes at 15' intervals were assayed by radioimmunoassay 
and rGH levels were determined with NIAMD reagents using NIAMD- 
Rat-GH-RP-1 as standard. 

P P + G P+H P + H + G  
G CONCENTRATION I 11. 10. 100. 1 11. 10. 100. 

. . 
~examethasone ( D) .23 96 33 .5D) but possibly does so at 10. This demonstrates that G 

The growth effects of P and MF' were 1.5 and of D 3 times directly stimulates P to secrete GH independent of an H effect 
greater than their anti-inflmatory effects. An appreciation of and obviously independent cf variations in blood glucose. 
these relationships is crucial in treatment of CAH if optimal Studies with other agents and adrenergic bXo~kers are in progress. 
growth is to be ensured while controling virilization. 

* t test 

GUSHING'S SYNDROME (LJ, IN INFANCY: CLINICAL PERINATAL FACTORS IN RELATION TO CORD B ~ O D  TSH AND 
VARIABILITY AND THERAPY INCLUDING ADRENAL John H. Vollman, I-Wen Chen, Ingrid Catz, and 259 AUTOTRANSPLANTATION (AA) . w, 262 :&inald C. Tsang Univ. of Cincinnati Med. Center, 

Kadan Sau, and Theodore W. AvRuskin. New or n v. Dept. of Pediatrics and the Radioisotope Laboratory, Cincinnati. 
Sch. Med., The Brookdale Hosp. Med. Ctr., Dept. of Ped. Radioimunoassay (RIA) of thyrotropin (TSH) and thyroxine (T4) 
Brooklyn, N.Y. in the neonate have been used in the early identification of con- 

Gushing I s Syndrome (Cs) is rare in infant s and therapy genital hypothyroidism. However, little information is available 

is difficult. A 2-month old girl had hypertensi~n~acne, on the possible compounding influence of perinatal factors on 
clitoromegaly,advanced bone maturation and osteoporosis these hormones. TSH and T4 were measured by RIA in the cord blood 
Diurnal cortisols(F,yg/lOO m1)were elevated:8AM,31.1+3. serum of 147 full term neonates. Mean T4 was .13.lpg/dlf2.8(1SD) 

M+SE(controls:9.1+2.6,p<O.O01);4PM, 30.2+4.8(controls: and mean TSH was 8.7pu/ml with a range of 1.5 to 34.5. T4 corre- 
10.3+1.8,p<0.002>. IM ACTH gel(2OU bid):Control F 35.6; lated only with maternal age (r=.194;p<.05) and meperidine ad- 
peak F 236 ; IM Cor trosyn (0.125 and 0.25 mg respectively) ministration during labor: with meperidine T4 was lower (12.7pg/ 
control F 2 3 . 2 , 2 0 . 6 ; ~ ~ ~ k  ~:54,54.g; two metyrapone tests dli.3, meaniSEM) than without (13.8+.4;t=2.4;~<.02). TSH corre- 

decreased F:6.0 to 5.5,12.0 to 2.2;and increased S:3.6 lated weakly with length of membrane rupture (r=.20;p<.05), was 
to 6.8,5.9 to 9.9. Dexamethasone(2 mg/day)suppressed F lower with Cesarean section (3.8pu/mlf.9) than with vaginal de- 
once(35.fj to 18.0)but not subsequently. ~t surgery, the livery (8.9f.6;t=2.0:~<.05), and lower with post term delivery 
adrenals were minimally enlarged and had normal light 242 weeks (4.9f.68) than term (9.1+.65;t=2.18;p<.05);TSH was high- 
microscopy. Hemiadrenal slices were implanted beneath er with fetal distress by internal monitor (15.6f4.5) than without 
the rectus abdominis muscles. Progressive hypertension distress (8.3+0.57;t=2.72;p<.Ol). Neither T4 nor TSH was corre- 
and F increase(65.2)were noted on postop day 20. Gra- lated with sex, race, birth weight, presentation, Apgar scores, 

dual steroid withdrawal lowered BP, and F to 10.2 and length of labor, or maternal parity, anesthesia, bleeding, toxemia 

4.0. Patient was well for 4 days without therapy but or diabetes. Infants of appropriate weight for gestationhad simi- 

expired following Salmonella enteritis. AA histology 
lar TI, and TSH to those large or small for gestation. Thus peri- 
natal clinical factors appear to have only a slight effecton cord 

revealed outer cortical preservation, fetal zone swel- 
ling, inner zone degeneration, but some growth into ad- 

blood T4; TSH values may be affected by Cesarean section, post 
term delivery and fetal distress. These findings may be useful in 

jacent tissue. Conclusions:l)Infantile CS may present 
with variable adrenal tests,2)serial F best documents 

evaluating future screeningprograms for congenital hypothyroidism 
using cord blood. 

functional defects.3)AA is of limited therapeutic value 

344 

9.21 8.46 7.86 10.53 
ngll.0-mg Plmin. 

X 7.11 15.9 7.39 4.46 



EVIDENCE FOR DEFECTIVE ADENYLATE CYCLASE ACTIVITY 1 N  263 SEVERAL TISSUES IN  PSEUDOHYPOPARATHYROIDISM (PHP) . 
3.1 .  Wolfsdorf, R .  L.  Rosenfield, R .  Kobayashi, 

A . K .  Razdan, M .  H .  Kim, V.S. Fang. Univers i ty  of Chicago P r i t zke r  
Sch. of Med., Dept. of Ped.,  Med., Obste t .  and Gynec., Chicago. 

Gonadotropin r e s i s t a n c e  in  a 19 y/o p a t i e n t  with typ ica l  Type1 
(Albr ight)  PHP suggested t h a t  adenylate  cyclase  def ic iency may be 
more widespread than previously  suspected.  The e f f ec t iveness  of 
glucagon, g lucose ,  TRH, ACTH and ADH were determined s ince  cyc l i c  
adenosine-3',5'-monophosphate (CAMP) i s  known t o  mediate t he  
ac t ions  of t hese  substances ,as  i t  does f o r  PTH, LH and FSH. 

Ovarian in su f f i c i ency  was indicated by oligomenorrhea andhypo- 
estrogenism (e .g . ,3-5% vaginal co rn i f i ca t ion )  with modest e leva-  
t i o n  of ba5al LH and FSH (272c84, S.D. ,& 593% 83 ng/ml, r e sp ;  norm 
(220 and <.roo, r e s p . ) .  Ovarian his tology demonstrated poor stimu- 
l a t i o n  and karyotype was normal. The hypoestrogenism was overcome 
by t h e  adminis t ra t ion of pharmacologic doses of menopausal gona- 
do t rop ins ,  a response ind ica t ing  r e s i s t a n c e  t o  endogenous LH Fi FSH 

Two glucagon infusion t e s t s  produced subnormal increments i n  
plasma CAMP (90-123nM/1) compared t o  4 normal con t ro l s  (156-294 
nM/l); however, t he  glycemic response was normal. Intravenous 
glucose to l e rance  t e s t  e l i c i t e d  a delayed peak i n  i n su l in  s ec re -  
t i o n ;  however. t h e  glucose disappearance r a t e  was normal. The TSH 
and thyroxine response t o  TRH, c o r t i s o l  r e se rve  and t h e  CAMP 
response t o  ADH were nnrmal. 

In conclusion we have adduced evidence ind ica t ive  of d e f i c i e n t  
a c t i v i t y  of adenylate  cyclase  in  several  t i s s u e s  i n  PHP. This 
suggests  t h a t  t h e  express ion of t he  gene de fec t  i s  not confined 
t o  t h e  adenylate  cyc l a se  of t h e  PTH recep to r  system. These da t a  
a r e  compatible with t h e  p o s s i b i l i t y  t h a t  c e r t a i n  adenylate  
cyclases  c o n s i s t  of a family o f  r e l a t e d  isozymes. 

(Supported by llSPHS g ran t s  RR-305,HD-7052, IlD-07110, & HD-06308) 

EPIDEMIOLOGY 

ENVIRONMENTAL CONTROLS AND THE DECLINE OF 264 BLOOD LEAD. Caro l  R. Angle and  Mat i lda  S. McInt i re ,  
Univ.  of Neb.  Co l l .  of Med . ,  Dept .  of Ped . ,  Omaha.  

A comprehensive  environmental s t u d y ,  1970-1975, i n  Omaha,  
for t h e  corre la t ion of l ead  from multiple environmental  sou rces  
w i th  t h e  blood l ead  of chi ldren s h o w s  a marked d e c r e a s e  in  l ead  
i n  t h e  a i r  and dus t f a l l ,  para l le l l ing t h e  ant ipol lu t ion measu res  
enac ted  b y  t h e  EPA. Lead i n  both  urban and suburban a i r  f e l l  t o  
neg l ib l e  amounts  i n  1973,  t h e  t ime of in t roduct ion of unleaded 
gaso l ine .  Lead as measured in  30 d a y  co l l ec t ions  of dus t f a l l  a l s o  
d e c r e a s e d  dramat ical ly .  Environmental measurements  a t  a s choo l  
ad j acen t  t o  a ba t t e ry  plant  before  and af ter  ant ipol lu t ion measu res  
showed  a g rea t e r  d e c r e a s e  i n  t h e  a i r  l ead  (pa r t i c l e s  below 1 u) 
t han  i n  t h e  l a rge  par t ic le  dus t f a l l  l ead .  Since  indust r ia l  f i l ters  
a r e  maximally e f f ec t ive  for l a rge  pa r t i c l e s ,  t h i s  phenomenon i s  
a t t r ibuted t o  t h e  reci rcula t ion of previously  contaminated soil. 

During th i s  s a m e  time in t e rva l ,  1972-1973, blood l ead  of both 
urban and  suburban chi ldren d e c r e a s e d ,  although t h e  l e v e l s  of t h e  
urban chi ldren were  cons i s t en t ly  higher .  Comparable  measu res  
( s ame  s e a s o n ,  s a m e  t echn ique ,  s a m e  a g e )  a t  a n  urban junior h igh 
s c h o o l  showed a s ignif icant  ( p  -. .05) d e c r e a s e  i n  mean blood l ead  
from 25 .1  ug/dl i n  1971 t o  21.0  i n  1973,  t o  16.1  in  1975. This 
longi tudinal  s tudy  i n  Omaha conc lus ive ly  demons t r a t e s  t ha t  envir -  
onmental  con t ro l s  d o  r educe  blood l ead .  

Uepr. of Ped., and the  Colorado Department of Health, Preventive 
Medicine Services  Division, Denver, Colo. 

The medical impact of Vietnamese orphans upon t h e i r  adopting 
f ami l i e s  was assessed by a rerrospecr ive  quest ionnaire  which was 
rerurned by 186 (87.7%) f ami l i e s  adopting orphans through one 
adoption agency in  A ~ r i l  , ,1975. Similar  quest ionnaires  were r e -  
turned by 275 (84.6% fami l i e s  on rhe adoption agency's wai t ing 
l i s t  and by 54 (49.1%) bi rch c e r t i f i c a t e  matched f ami l i e s ,  t hese  
2 groups serving a s  conrrols .  Demographic da t a  were not s i g n i f -  
i c a n t l y  d i f f e r e n t  among t h e  groups invest igated.  

Vietnamese orphans had more medical problems than t h e i r  Amer- 
ican counterpar ts  during the  comparable two month study period. 
The Vietnamese orphans were reported t o  be more symptomatic than 
marched b i r t h  c e r t i f i c a t e  ch i ld ren  i n  a l l  symptom ca t egor i e s  in- 
ves t i  gated. Twenty-three (1 1.8%) Vietnamese orphans required 
hosp i t a l i za t ion  subsequent r o  t h e i r  adoption, while none of t he  
control  chi ldren received such care .  Adopting f ami l i e s  and con- 
t r o l  f ami l i e s  experienced rhe  same degree of medical problems 
with t h e  exception of an increased incidence of runny noses, sk in  
i n f e c t i o n s ,  and chicken pox i n  t he  adopting f ami l i e s .  

The immediate medical impact of t h e  Vietnamese orphan on t h e  
family i s  minimal , but  continued survei  11 ance f o r  nonparenteral 
t ransmiss ion of h e p a t i t i s  B ant igen (HBsAg) i s  necessary. A.t- 
t en t ion  must a l s o  be focused upon t h e  psychological and develop- 
mental aspects  of t he  accu l tu ra t ion  of t hese . ch i ld ren .  

LOWER RESPIRATORY TRACT INFECTIONS (LRI) I N  CHILDREN 266 WITH LEFT-TO-RIGHT INTRACARDIAC SHUNTS. H . A .  Baskin, 
L.M. Taussig, L.A. P l a t t ,  H .D .  Al len,  S. Goldberg and 

D. Sahn, Univ. of Arizona, Dept. of P e d i a t r i c s ,  Tucson, Arizona. 
Actual s t a t i s t i c s  fo r  t he  prevalence of LRI (pneumonia, 

b r o n c h i o l i t i s )  i n  ch i ld ren  with l e f t - t o - r igh t  shunts  (L-+R) have 
not been published. Medical records  of 341 i n f a n t s  and ch i ld ren  
with L+R shunts  were reviewed t o  study the  frequency of  LRI. 701 
ch i ld ren  without congeni ta l  hea r t  d i sease  from a SCOR epidemio- 
l o g i c a l  s tudy served a s  con t ro l s .  LRI was determined by 
de t a i l ed  h i s to ry  and/or examination. 

To ta l  Number Number With % With 
of  P a t i e n t s  LRI LRI .- 

A l l  p a t i e n t s  with L+R shunt 341 3 4 10.0 
Ventr icular  s ep ta1  de fec t  177 13 7.3 
A t r i a l  s ep ta1  de fec t  5 5 7 12.7 
Patent  ductus a r t e r i o s u s  63 1 1.6 
Complex l e s ions  - Down's 17 6 35.3" 
Complex l e s ions  - Non-Down's 29 7 24. l *  
Control group 701 100 14.3 

"Above upper 95% confidence l i m i t s .  
Complex l e s i o n s  were def ined a s  having L+R a t  more than one 
l e v e l .  No hemodynamic d i f f e r e n c e s  i n  amount of L+R o r  pulmonary 
a r t e r y  pressures  ex i s t ed  between ch i ld ren  with and without LRI 
f o r  each l e s ion .  More than one episode of LRI occurred i n  13 
pa t i en t s ;  6 of these  had t h e  Down Syndrome and 8 had complex 
l e s ions .  The postula ted inc rease  of LRI i n  ch i ld ren  with simple 
L+R shunts  is  not confirmed by t h i s  study. 

TRACHEAL BACTERIOLOGY OF NEWBORNS WITH RESPIRATORY 267 DISTRESS SYNDROME AND MFCONIUM ASPIRATION. I. Brook 
& W . J .  Martin (Spon. by P.F. Wehrle);  Univers i ty  o f  

Ca l i fo rn i a ,  Los Angeles School o f  Medicine, Departments of Pedia- 
t r i c s  and C l i n i c a l  Microbiology, Los Angeles, Ca l i fo rn i a ,  90024. 

Tracheal c u l t u r e s  were obta ined from 21 newborns a f t e r  intuba- 
t i o n  and d a i l y  while in tubated.  F i f t een  had r e s p i r a t o r y  d i s t r e s s  
syndrome, 4 had meconium a s p i r a t i o n  and 4 had congeni ta l  h e a r t  
d i sease ;  t he re  were 11 deaths .  Four received a n t i b i o t i c s  p r i o r  
t o  f i r s t  cu l tu re .  Negative c u l t u r e s  were obta ined on t h e  day of 
i n tuba t ion  i n  4 of t he  21 newborns, i s o l a t i o n  of non-pathogenic 
organisms (Staphylococcus epidermidis ,  d iph the ro ids ,  b a c i l l u s ,  
and propionibacterium spec ie s )  i n  5, and 11 had pathogenic or- 
ganisms recovered on the  f i r s t  day. Viridans group s t r ep tococc i  
was i s o l a t e d  i n  7 cases ,  6 of which expired l a t e r .  One o r  more 
o f  t h e  following organisms was i s o l a t e d  i n  t h e  remaining cases: 
Staphylococcus aureus  wi th  one of t he  following gram negat ive  
rods: Escherchia c o l i ,  K lebs i e l l a  pneumoniae, Pseudomonas aerugi- 
nosa, Hemophilus vag ina l i s  and Hemophilus inf luenzae.  Anaerobic 
organisms i s o l a t e d  were: Clost r id ium perfr ingens  (1) , Pepto- 
coccus spec i e s  (2) and Propionibacterium acnes (6). Only i n  one 
case  d i d  a newborn with negat ive  c u l t u r e s  become p o s i t i v e  follow- 
i n g  continuous in tuba t ion  and a n t i b i o t i c s  and grew Pseudomonas 
aeruginosa. Cul tures  from t h e  4 p a t i e n t s  with meconium a s p i r a t i o n  
grew one o f  t h e  following: H. inf luenzae,  E. c o l i  and the  anae- 
robes: C. perf r ingens  and Peptococcus v a r i a b i l i s .  

268 TIENTS, A 0:C YEAR EXF'l:9TE:JCE. I t z a k  Rrook, Liilliam 
3.  ' l a r t i n ,  James I ) .  Cilorry, Ciro  V. Sumaya. 1)epts. 

P e d i a t r i c s  and Patholoev. i:.C.I..A., Los h r e l e s ,  Ca. 
During 1975 127 specimens from p e d i a t r i c  ward and nursery pa- 

t i e n t s  were submitted t o  t he  c l i n i c a l  laboratory  f o r  anaerobic 
cu l tu re .  In most i n s t ances  snecimens were co l l ec t ed  i n  anaerobic 
t r ans?o r t  tubes conta ining peptone yeast  e x t r a c t  and r lucose .  In  
t he  l abo ra to ry ,  samnles were processed 5 v  t he  1:oldinn. j a r  Gas Pal: 
method ( ' lar t in ,  I . J . J . ,  Anpl. l ' ic robiol .  22:1168, 1971). Seventy- 
four  Percent of tile s ~ e c i n e n s  riere p o s i t i v e  pie ldinr :  119 i s o l a t e s .  
Racter io ides  sp .  were the  most common i s o l a t e s  (37 pos i t i ve  cul-  
t u r e s ,  21 of which were spec i a t ed ) :  t hese  were recovered from 
11 r.~ounds, 7 a a s t r i c  a s ~ i r a t i . o n s  i n  ne~.,borns, 5 abscesses ,  4 ex- 
t e r n a l  e a r  canals  of newborns, 4 amniotjc Fluids ,  2 cerebrosninal  
f l u i d s ,  2 bloods, and 2 pe r i t onea l  f l u i d s .  Other i s o l a t e s  in- 
cluded: 24 anaerobic cocc i  ( 5  of .ahic!i rrere "eptostreptococcus 
sp . )  , 24 Propionibacterium sp., 9 Ve i l l one l l a  s u . ,  9 Clostri.dium 
s p . ,  ( 3  of which were L p e r f r i n g e n s  and lC.paraputrificum), 8 
Fusobacterium sp . ,  6 Bifidobacterium s p . ,  and 3 Eubacterium sp.  
I n  51  p a t i e n t s  t he  anaerobic i s o l a t e s  (14 wounds, 10 amniotic 
f l u i d s ,  9 abscesses ,  9 cerebrospinal  f l u i d s ,  6 bloods and 3 eyes) 
were f e l t  t o  be s i g n i f i c a n t l y  r e l a t e d  t o  a d i sease  process. Our 
f ind ings  suggest t ha t  anaerobic i n fec t ions  a r e  more comnon i n  
ch i ld ren  than general ly  r ea l i zed .  Anaerobic c u l t u r e s  should be 
performed on a l l  specimens co l l ec t ed  from body f l u i d s  a s  wal l  a s  
wounds and abscesses .  



FEVER UllDER THREE MONTHS OF AGE. Freder ic  W. Bruhn 269 and Kenneth McIntosh. Univ. of Colo. Sch. of I..T 
Denver General Hoso., Uept. of Ped., Denver, Colo. 

Few systemat ic  i n v e s t i g a t i o n s - o f  f eve r  i n  very young.infanrs 
have been performed. Accordingly, cie conducted a prospect ive  
s tudy of f eve r  i n  i n f a n t s  under 3 months of age who presented a t  
Denver General Hospital from 1 Oct. 1974 through 30 Sept.  1975. 
C r i t e r i a  f o r  i nc lus ion  were r e c t a l  temperature over 38, no UPT 
immunization wi thin  48 h r s  and no p r i o r  a n t i b i o t i c s .  Bacter ia l  
(b lood) ,  and v i r a l  (NP,  t h r o a t ,  r e c t a l )  c u l t u r e s ,  acute  and con- 
valescent  s e r a ,  C B C ,  ESK, and u r i n a l y s i s  were obtained from a l l  
pa t i en t s .  Additional specimens (CSF, myringotomy f l u i d ,  o the r  
bac t e r i a l  c u l t u r e s  l were obtained when indicated.  

DISACCHARIDE INTOLERANCE AMONG C A N A D I A N  INDIANS A N D  272 ESKIMOS. Jud i th  J .  El lestad-Sayed and J.C. Haworth, 
Un~v .  Manitoba, Dept. P e d i a t r i c s ,  Winnipeg, Canada. 

In view of r e l a t i v e l y  recent  d i e t a ry  changes, Canadian Indians 
and Eskimos were screened f o r  l ac tose  and sucrose  in tolerance.  
A 15% so lu t ion  of 2 g disaccharide/kg (max. 50 g)  was drunk by 
s u b j e c t s ,  aged 2-90 years .  In tolerance was def ined a s  f a i l u r e  
of blood glucose ,  measured by glucose oxidase ,  t o  r i s e  20 mg% or  
more above f a s t i n g .  A d i e t a r y  h i s to ry  was taken,  and the  number 
and seve r i ty  of symptoms following the  t e s t  were scored (4-16). 
The numbers i n to l e ran t  and t o l e r a n t  t o  l ac tose  and sucrose  were: 

Indian Eskimo 
Lactose Sucrose Lactose Sucrose 

. ~ t o l .  x. i n t o l .  Tol.  I n t o l .  Tol.  -- 
1 7  1 7  n 7 

-. - 
66 episodes  of f eve r  occurred i n  65 i n f a n t s  (35 males).  3 Age (y r s . )  s. Tol. Ir 

i n f a n t s  had s i  g n i f i c a n t  bacteremia (N. mening i t i d i s ,  14. qonor- 0-3 i 
rheae. S. aureus) .  Bacter ia l  pathoqens were iso' 
T G 5 n a T  o m s .  Of the  12 p a t i e n t s  with bac t e r i a l  i n fec t ion  8 - i  1 4 4 1 7  8 1 1 8  
9 had concomitant v i r a l  i n fec t ion .  All 3 i n fan t s  i n  whom myrin- 
goromy f l u i d  grew b a c t e r i a l  pathogens had simultaneous v i r a l  in- 
f ec t ion .  There were 28 addi t ional  p a t i e n t s  with v i rus  i n fec t ion .  
Respiratory syncy t i a l  and echo v i ruses  were the  most f requent  
pathogens. In G i n f a n t s  enrerovirus  was recovered from t h e  CSF: 
3 of t hese  CSF specimens were otherwise e n t i r e l y  normal f o r  age. 
In 26 pa t i en t s  no microbial pathogen was i so l a t ed .  

His tor ical  and c l i n i c a l  f i nd ings ,  degree of f eve r ,  WBC and 
d i f f e r e n t i a l  and ESK were of abso lu t e ly  no value in  d i s t i ngu i sh -  
ing bac t e r i a l  from v i r a l  e t i o l o g i e s  o r  i n  de t ec t ing  combined 
bacter i  a1 -v i r a l  i n fec t ions .  

EPIDEMIOLOGIC STUDIES OF S. PNEUMONIAE: LONGITUDINAL 
CARRIAGE OF PNEUMOCOCCAL SEROTYPES I N  YOUNG INFANTS. 

George M. Converse, Hugh C .  D i l l on ,  Univers i ty  of 
Alabama i n  Birmingham, School of Medicine, Dept. of 
Ped ia t r i c s  , Birmingham, Alabama 

:hy term i n f a n t s  were followed from b i r t h  up t o  12 mos. 
of age.  The a c q u i s i t i o n  and c a r r i a g e  of given serotypes  of =. 
pneumoniae, a s  determined by s e r i a l  monthly c u l t u r e s ,  i s  now re -  
por ted.  

Paired nasopharyngeal and th roa t  swabs, obtained a t  each v i s i t ,  
were planted on blood agar  medium containing gentamycin, which 
f a c i l i t a t e s  i s o l a t i o n  of pneumococci. 2111460, o r  45% of a l l  . 
c u l t u r e s ,  were p o s i t i v e ,  y i e ld ing  223 s t r a i n s .  2221223 pneumoco- 
c c a l  s t r a i n s  were typable  wi th  Danlsh reference a n t i s e r a .  55/79 
(70%) of the  i n f a n t s  harbored pneumococci, most fo r  four o r  more 
months du ra t ion .  Mean age of f i r s t  a c q u i s i t i o n  was 14 weeks; 
a c q u i s i t i o n  by age 4 weeks was r a r e .  Disappearance of a given 
serotype was f r equen t ly  followed by a c q u i s i t i o n  of a new serotype.  
Spontaneous e r a d i c a t i o n  (no a n t i b i o t i c  therapy) occurred only 
twice. Carr iage of mu l t ip l e  serotypes  was observed 14 times. 
20 pneumococcal serotypes  were i d e n t i f i e d ,  t he  8 most common ones 
being types 6,19,23,3,15,11,8 and 9 i n  t h a t  o rde r ,  and accounting 
fo r  72% of t he  t o t a l .  The f i r s t  4 a r e  known to  be a frequent 
cause of o t i t i s  media i n  i n f a n t s .  Among c a r r i e r  i n f a n t s ,  p e r s i s t -  
e n t  ca r r i age  was no t  uniformly l imi ted t o  a s i n g l e  serotype.  111- 
nesses  were recorded t o  determine advantages o r  disadvantages t o  
the  heal thy hos t  of harbor ing pneumococci. 

These epidemiologic da t a  provide f u r t h e r  information on t h e  
n a t u r a l  h i s  t o ry  of pneumococcal i n fec t ion  i n  infancy. 

12-15 6 5 0 1 0  7 4 0 12 
16-19 10 1 0 1 1  7 0 1 6  
20- 12 3 0 1 1  9 3 1 1 1  

The prevalence of lac tose  in tolerance was 60% and 73% amng the  
Indians and Eskimos. Of t h e  6 who were sucrose  i n t o l e r a n t ,  5 
were a l s o  in to l e ran t  t o  l ac tose .  Symptom scores  were s i g n i f i -  
cant1 y higher (~(0.01)  among, t he  l ac tose  in to l e ran t  sub jec t s .  
The consumption of f r e e  milk a t  school r e su l t ed  in g a s t r o i n t e s -  
t inal d is turbances  in 13 ch i ld ren .  School milk programs f o r  
Canadian na t ive  chi ldren should the re fo re  be reconsidered. 

A COMPARISON OF A SHORT COURSE OF AMPICILLIN AND SUL- 
FAMETHOXAZOLE-TRIMETHOPRIM FOR BACTERIURIA I N  GIRLS 273 WITH RECURRENT URINARY T W T  INFECTIONS. Robert S. 

Fennel l ,  111, Eduardo H. Garin, Norman D. Pryor, Car l  D. Sorgen, 
R. Dixon Walker, and George A. Richard (Spon. by E l i a  M. Ayoub), 
Univ. of Fla. College of Med., Dept. of P e d i a t r i c s ,  Gainesvi l le .  

Twenty-five g i r l s  ages  fou r  through twelve with a c t i v e  u r ina ry  
t r a c t  i n fec t ions  were t r ea t ed  f o r  t en  days with e i t h e r  ampic i l l i n  
o r  sulfamethoxazole-trimethoprim. C r i t e r i a  f o r  i nc lus ion  i n  t h e  
s tudy were a recent  h i s t o r y  of r ecu r ren t  b a c t e r i u r i a  and no h i s -  
t o ry  of a l l e r g y  t o  e i t h e r  p e n i c i l l i n  o r  s u l f a .  P a t i e n t s  were 
randomly assigned t o  e i t h e r  therapy group. Bac te r iu r i a  was de- 
f i ned  a s  >100,000 co lon ie s  per m l  on two sepa ra t e  u r ine  specimens 
o r  growth on a suprapubic a sp i r a t ion .  Therapeutic success  was 
def ined a s  e l iminat ion of t he  o r i g i n a l  organism and freedom from 
r e i n f e c t i o n  f o r  t h ree  months following t h e  i n i t i a l  ten-day course 
of therapy. 

E. c o l i  was t h e  i n i t i a l  organism i n  n ine  out of t h i r t e e n  g i r l s  
t r ea t ed  with ampic i l l i n  and e igh t  out of twelve t r ea t ed  with 
sulfamethoxazole-trimethoprim. Only two out of t h i r t e e n  g i r l s  
(15%) t r e a t e d  with ampic i l l i n  had a t he rapeu t i c  success ,  whereas 
seven out of twelve (58%) t r ea t ed  with sulfamethoxazole- 
trimethoprim had a succes s fu l  t he rapeu t i c  course. When a re- 
currence was observed, t he  average time a f t e r  t h e  i n i t i a t i o n  of 
therapy f o r  ampic i l l i n  was 14.2 days and f o r  sulfamethoxazole- 
trimethoprim, 43.6 days. No major s i d e  e f f e c t s  from e i t h e r  drug 
were noted. 

THE SIGNIFICANCE OF STAPHYLOCOCCAL COLONIZATION OF THE TIME SERIES ANALYSIS IN PREDICTING UTILIZATION OF 271 NEWBORN. Gerald W. DeWitt and J.O. Hendley. U .  Va. 274 NEONATAL (FMERGENCY) TRANSPORT SERVICE I N  NYC. An e l o  
Sch. Med. Dept. of P e d i a t r i c s ,  Cha r lo t t e sv i l l e .  Fe r r a ra ,  Rajago a l a n  Indra ,  (Spon. by Joseph Danc* 

Since d i scon t inua t ion  of hexachlorophene f o r  rou t ine  newborn NYU Sch.Med. --e Hosp.&r. ,Dept . Ped. 
bathing,  t h e  s ign i f i cance  of newborn co lon iza t ion  with non-epidem- In a 45 mo. period(4/71-12/74)the # of c a l l s  t o  an emergency 
i c  s t r a i n s  of Staphylococcus aureus (SA) has  become c r i t i c a l .  I n  t r anspor t  s e rv i ce  averaged 86/mo. (2.8/day)with a range of 61 -114 
t h i s  study the  r i s k  of development of SA d i sease  (pus tu los i s ,  ab- per  mo. To p r e d i c t  t h e  monthly ff of c a l l s , 2  time s e r i e s  models 
s c e s s ,  omphal i t i s ,  c o n j u n c t i v i t i s )  i n  newborns followed long i tud i -  were used: 1 based on t h e  f f  of  monthly c a l l s  i n  time per iod 
n a l l y  f o r  t h e  f i r s t  month of l i f e  was co r re l a t ed  wi th  nursery s tudied(corFected f o r  season 6 mo.)and t h e  o the r  based on t h e  
co lon iza t ion  and l a t e r  acqu i s i t i on  of SA. monthly % of neonates t ranspor ted from t h e  l i v e b o r n s  i n  NYC. The 

227 ful l - term newborns were examined and had cord and nose cul-  r e s u l t i n g  t rend l i n e  equat ions  a r e  i n  Fig.1. Resu1ts:In es t imat ing 
t u r e s  a t  2-3 days and 2 and/or 4 wks. of age. A l l  SA i s o l a t e d  t h e  # of c a l l s  f o r  t h e  f i r s t  6 mo. o f  1 9 7 5 , t h m  model had a 
were phage-typed. % e r r o r ( c 0 e f f i c i e n t  o f  va r i a t ion )o f  400% and a success pred ic t ion  

IICOLONIZED I N  NURSERY 
Time 11 No. [ Culture  + 1 Disease 
2 wk.11 91 1 67 (74%) 1 31 (34%) 
4 wk. 11  64 1 35 (55%) ! 4 (6%) . 89 1 41 (46%) / 5 (6%) . Time s e r i e s  a n a l y s i s  is no t  a v a l i d  i nd ica to r  of a c t u a l  s e rv i ce .  

43% of babies were colonized with SA p r i o r  t o  d ischarge.  At 2 
wks. 74% of t h i s  group sti l l  had SA whi le  47% of t h e  babies  not  Yc=.4941~+75.64-BASED ON MONTHLY CALLS 

colonized i n  t h e  nursery hadacqu i r ed  SA. Carriage r a t e s  a t  4 wks. V 
were s i m i l a r  i n  both groups. 25% of t he  babies  developed presumed 
SA d i sease  by 2 wks.; 80% of the  d i sease  was pus tu los i s .  113 of - 60 
babies  colonized i n  h o s p i t a l  but  only 116 of those  not  colonized Yc=0.084~+6.32-BASED ON % T!UNSPORTED 
developed d i sease .  Of the  cu l tu re  proven SA d i sease  i n  t h e  colo- ,, - I 3 .  

nized group 55% was caused by a phage-type d i f f e r e n t  from t h a t  ac- , 
"A"-- v - \ g  - 

quired i n  t he  nursery .  5 
Babies colonized wi th  non-epidemic SA i n  t h e  nursery had twice * 971 DJ '72 DJ ' 73 DJ '74 D 

t h e  r i s k  of developing d i sease  a s  noncolonized babies ,  but only 
112 pf t h e  d i sease  was caused by t h e  nursery acquired SA. 

F I G .  1 

346 

NOT COLONIZED I N  NURSERY 
No. I Cul ture  + I Disease 
114 [ 54 (47%) 1 20 (18%) 

of 50% with  1 S.D. whi le  t h e  2nd model had l e s s  % e r r o r  (84%) wi th  
100% successful  p red ic t ion  b u i y h e  es t imate  came too  l a t e  (# o f  
b i r t h s  i n  any 1 mo. not  known f o r  s eve ra l  months) t o  be p r a c t i c a l .  



EPIDEMIOLOGY OF MATERNAL-NEONATAL CARRIAGE OF GROUP 275 B STREPTOCOCCI. P a t r i c i a  F e r r i e r i ,  Paul P. Cleary, 
Asa E .  Seeds, and Lewis W .  Wannamaker. Univ. of 

Minnesota Medical School, Dept. of Ped ia t r i c s ,  Minneapolis, Minn. 
A prospective study was carr ied ou t  t o  determine prevalence 

of gen i ta l  t r a c t  carr iage of group B s t reptococci  (GBS) i n  
pregnant women and acquisi t ion of GBS by t h e i r  newborn infants .  
ce rv ica l  and vaginal cul tures  were obtained a t  approximately 36 
weeks of pregnancy and vaginal cul tures  a t  time of labor. In- 
f an t s  had cu l tu res  of the  nares (N), ea r  canal ,  and umbilicus (U) 
a t  b i r t h  and of N and U a t  discharge. A low car r i age ,  5 .6%,  was 
found during the  t h i r d  t r imester  of pregnancy, increasing t o  
8.3% i n  labor. A t  b i r t h ,  3.4% of infants  were cul ture posi t ive 
(+I f o r  GBS; an addi t ional  2.1% were (+) a t  discharge. Maternal 
s i t e ( s )  of carr iage did not influence the frequency of GBS acqui- 
s i t i o n  by the in fan t s .  GBS carr iage during labor was common i n  
women previously (+) during the t h i r d  t r imester .  Of women 
cu l tu re  (+) i n  labor ,  however, 31.7% had converted from a 
cu l tu re  negative ( - )  s t a t e .  The opposite event--conversion from 
(+) t o  (-)--was a l so  seen. Nearly 50% of babies born t o  women 
(+) i n  labor  acquired GBS a t  b i r t h .  GBS contamination a t  mul- 
t i p l e  s i t e s  was common but 94% of cu l tu re  (+) in fan t s  had (+) 

ear  canal cu l tu res .  Three in fan t s  had asymptomatic bacteremia 
a f t e r  b i r t h  with no morbidity. The d i s t r ibu t ion  of GBS sero- 
types recovered was s imilar  among mothers and in fan t s  with types 
I c ,  11 and I11 predominating. 

Persis tence of GBS carr iage was common i n  pa r tu r ien t s  as  was 
conversion of cul ture s t a t u s ;  the l a t t e r  event may hamper iden- 
t i f i c a t i o n  of the " a t  r i sk"  mother-infant pa i r .  

ETlOLOGl C A L  FACTORS I N  H E M O R R H A G I C  CYSTlTl S (HC) . 276 Bernard G.  Gauthier, Hooshang Mirlohi, M. Ejaz 
Qureshi, and Donald I .  Moel. (Spon. by Phi l ip  

Lanzkowsky). Department of Ped ia t r i c s ,  Long Island Jewish-Hi I l -  
s ide Medical Center, New Hyde Park, N . Y .  and SUNY, Downstate 
Medical Center, Brooklyn, N. Y. 

Sixty-f ive children with IHC (gross hematuria with one or  more 
of: dysuria, frequency, suprapubic pain) were compared with 134 
children with urinary t r a c t  infect ions (UTI) with reference t o  
sex d i s t r ibu t ion ,  prevalence of s ign i f i can t  bac i l lu r ia  (SB;single 
~rgan i sm,  more than 105/ml., grown on one o r  more occasions) ,  and 
radiological abnormalities (RA). 38% of the boys and 69% of the 
g i r l s  with H C  had SB. This sex difference was s ign i f i can t  ( p <  
0.01). 132 of the boys with HC and 44% of the boys with UTI had 
RA. This difference was s ign i f i can t  (p (0 .01) .  26% of the g i r l s  
with H C  and 36% of the g i r l s  w i t h  UTI had RA (not s ign i f i can t ) .  
Among the children with RA, a l l  of those with HC and 85% of those 
with UTI had vesicoureter ic  reflux o r  pyelonephritic scarring. 
The data suggest tha t  the incidence of nonbaci l lur ic  H C  i s  s ig-  
n i f i can t ly  higher in males. The prevalence of RA and of SB in HC 
suggests t h a t ,  in about 1/3 of males and in about 2/3 of females, 
H C  i s  caused bv a bacter ial  infection. The table  below summa- 

WHERE CAN PERINATAL MORTALITY BE REDUCED? 278 R. G.Harper  ,S . S o k a l  ,M. S o k a l  ,V .F .Mas t ro ta  , & J, 
~ a v i s  , ~ e p t s . o f . O b . - G y n .  , N o r t h  S h o r e  

Univ.Hosp.,Manhasset,NY,& Depts .o f  Ped.& 0b.-Cyn., 
C o r n e l l  Univ.Med.Coll.,NY,NY. (Spo?. b y  P . L i f s h i t z )  

To d e v e l o p  a s t r a t e g y  f o r  r e d u c l n q  p e r i n a t a l  mor- 
t a l i t y ,  a p a n e l  o f  p e r i n a t o l o g i s t s  r e v i e w e d  t h e  medi-  
c a l ,  o b s t e t r i c ,  a n d  p e d i a t r i c  f a c t o r s  i n v o l v e d  i n  p e r -  
i n a t a l  c a r e  amona t h e  315 p e r i n a t a l  d e a t h s  i n  Nassau  
County  d u r i n g  1973.  A n a l y s i s  i n d i c a t e d  t h a t  24% o f  t h e  
1 3 5  s t i l l b o r n s  a n d  27% o f  t h e  1 8 0  n e o n a t a l  d e a t h s  w e r e  
p r e v e n t a b l e .  I n t r a p a r t u m  d e a t h s  a c c o u n t e d  f o r  30% o f  
t h e  f e t a l  d e a t h s ;  40% o f  t h e  i n t r a p a r t u m  d e a t h s  w e r e  
g r e a t e r  t h a n  2000 gms a n d  50% g r e a t e r  t h a n  36 w e e k s '  
g e s t a t i o n .  P o s t m a t u r e  d e l i v e r i e s ,  i n f a n t s  s u r v i v i n g  
t h e  f i r s t  48 h o u r s ,  a n d  t r a n s f e r s  w e r e  d i s p r o p o r t i o n -  
a t e l y  o v e r - r e p r e s e n t e d  among p r e v e n t a b l e  d e a t h s .  Phy- 
s i c i a n  e r r o r ,  t h e  f a c t o r  w h i c h  a c c o u n t e d  f o r  6.3% o f  
a l l  d e a t h s ,  a c c o u n t e d  f o r  24% o f  t h e  p r e v e n t a b l e  
d e a t h s .  Major  r e d u c t i o n s  i n  t h e  Countywide  p e r i n a t a l  
d e a t h  r a t e  o f  27.4/1000 l i v e b i r t h s  c o u l d  b e  accom- 
p l i s h e d  i f  f e t a l  m o n i t o r i n g  w e r e  r o u t i n e l y  u s e d  d u r -  
i n g  a l l  l a b o r s ,  i f  p o s t m a t u r e  p r e g n a n c i e s  w e r e  v i q -  
o r o u s l y  m o n i t o r e d ,  i f  p e d i a t r i c  management o f  i n f a n t s  
s u r v i v i n g  more t h a n  48 h o u r s  w e r e  u p g r a d e d ,  a n d  i f  
p r e - d e l i v e r y  t r a n s f e r  o f  m o t h e r s  w i t h  compromised 
f e t u s e s  w e r e  r o u t i n e l y  emplo  e d .  F u r t h e r ,  p h y s i c i a n  
e r r o r  m u s t  b e  s i g n i f i c a n t l y  f e s s e n e d  t o  e f f e c t i v e l y  
r e d u c e  p e r i n a t a l  m o r t a l i t y .  

CERVICAL CYTOLOGIC SCREENING I N  TFiE ADOLESCENT. 279 K. Hein, K.Schreiber, A.J. Sheehy, M . I .  Cohen,Albert 
Einstein Coll. Med., Montefiore Hasp. & Med. Ctr . ,  

Dept. Ped. and Path., Bronx, New York. 
The Papanicolaou smear w i l l  detect  cervical  carcinoma ten years 

before symptoms become apparent i n  the adul t  fenale .  A study was 
conducted to  invest igate  the usefulness of cervical  cytologic 
screening i n  the adolescent. Pelvic examinations were performed in 
574 females aged 12-15 years, over a 48 week period of time. The 
g i r l s  were predominantly minority group members and 99X were sexu- 
a l l y  act ive.  A detai led h i s to ry  of contraceptive use, venereal 
disease and pregnancy was ohtained from 307 who had pap smears. 
The pap smears revealed trichomonas, monilia or  other infect ions 
in  111 samples. Cytologic abnormalities i n  307 pap smears included 
inflammation (LOX) ,inflammatory atypia ( lo%),  a typia  (5%) and dy- 
p las ia - in t raep i the l i a l  carcjnova (3%). Thus a s ign i f i can t ly  ab- 
normal pap smear, as defined by dysplasia or  a typia  without in- 
flammation, was found i n  8% of g i r l s  tes ted.  The mean age of the 
11 pat ients  with dysplasia s a s  14.8 years with r.enarche a t  11.6 
years and sexual a c t i v i t y  present fo r  30 months. Follow-up s tud ies  
to  date  included colposcopy with v u l t i p l e  biopsies of the cervix 
i n  3 of these 11 g i r l s .  Biopsies confirmed dvsplasia or  intraepi-  - . . 

r i zes  the data. 
Number of Signif icant  

t h e l i a l  carcinoma and cryosurgery or conization was performed. 

Pat ients  Baci l lur ia  
The presence of such pathology correlated with sexual a c t i v i t y ,  Anoma l i es  

HC Boys 29 38% 13% venereal disease,  contraception and/or pregnancy. These data  

Girls 36 69% 26% 
show tha t  pap smears performed on adolescent females yield impor- 

U T I  BOYS 58 100% 4 4"a t an t  icformation regarding the appropriate management of ce rv ica l  

Gir ls  76 100% 36% 
cytologic abnormalities. 

USAGE OF ANTIBIOTICS I N  TWO NE'?;BORN NURSERIES 277 I~tarearet R .  Hmersch lae ,  Mareuerite Herschel, 
and Jerome 0 .  Klein. Departnents of Pedlat- 

r i c s ,  Harvard Medical School, Boston University School of h,ledicin$ 
Tufts  University School of Medicine, Boston, IPass. 

Usage of an t ib io t i cs  (Ab) i n  neonates delivered a t  two hospi- 
t a l s  was stildied prospectively. Hospital A (A) serves a commu- 
n i t y  t h a t  i s  mainly middle c lass  and Caucasian, whereas Hospital 
B (B) serves a cornunity of black and hispanic urban poor. h r i n g  
November-December 1975, 563 infants  were delivered a t  A and 284 
a t  B. The percentage of infants  with b i r t h  weight 9 5 0 0  gm was 
3.7% a t  A and 7.7% a t  B. Antibiot ics  were administered p r io r  t o  
deliveyy t o  0 . s  of mothers a t  A and 3.8% of those a t  B. Almost 
a l l  in fan t s  had cul tures  of blood (BC), ur ine and CSF p r i o r  t o  
treatment. Most received two Ab, an aminoglycoside and a peni- 
c i l l i n .  

Hosoital A Hosoital B 
In fan t s  cultured 23(4.1%) 40(14%)  
In fan t s  t r ea ted  with Ab 20 (3.6%) 30 (10.5%) 
Median duration of Ab usage (days) 7 3 
No. pos i t ive  cul tures  1 (BC) 1 (BC) 
The organism i so la ted  a t  A was C% hemolytic streptococcus, non- 
group D; t h a t  i so la ted  a t  B was Salmonella group E.  The resu l t s  
indicated differences i n  usage of Ab i n  the two hospi tals .  

The r a t i o  of in fan t s  t r ea ted  with Ab t o  those with documented 
bac te r ia l  in fec t ion  was 20:l. These data reaffirm the need t o  
e s t a b l i s h  the sa fe ty  of Ab used i n  neonates s ince many without 
b a c t e r i a l  diseases a re  t r ea ted .  

STOCHASTIC RESPONSE (POISSON DISTRIBUTION) OF 280 EMERGENCY WAN INFANT TRAYSPORT CALLS AFFECTING 
STAFFING PATTERNS. Rajagopalan Indra, Angelo Ferrara, 

(Spon. by Joseph Dancis) NYU Sch.Med.-Bellevue Hosp.Ctr.Dept.Ped. 
A 12% random sample of 56 months (4/71-11/75 with 4885 trans-  

ports)  of a neonatal t ransport  service showed the frequency 
d i s t r ibu t ion  (%) of emergency c a l l s  by work s h i f t s  a s  follows: 
8 Am-4 PM 45%, 4PM-Midnight 35%, Midnight-8AM 20%. Though the 
d a i l y  average # of c a l l s  was 2.8, empiric observations revealed 
no c a l l s  on an average of 2 days a month while on an addi t ional  
2 days the t ransport  s t a f f  was ac t ivc  moving > 6 c a l l s  i n  24 
hours. For more precise resource a l loca t ion  oT nursing personnel, 
a d i s t r ibu t ion  of c a l l s  by days was done on an addi t ional  18% 
randomization of months (181 days). The actual  # of days with 
varying # of c a l l s  (0-6) was predicted by a Poisson d i s t r ibu t ion .  
Resu1ts:If nursing schedules were prepared weekly or  biweekly, a 
m t i o n a l  manpower al locat ion could be predicted by the  
Poisson d i s t r ibu t ion ,  but  monthly scheduling pa t t e rns  could not 
improve a l loca t ion  by t h i s  predict ive model. 

# OF CALLS 

OF DAYS 

PREDICTED 
(POISSON) 
# OF DAYS 
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SIBLING AGGREGATION OF PLASMA CHOLESTEROL 

Mary J. Je s se ,  Barbara E. Klein, Charles H. 
Hennekens, J ane t  E. Gourley, Sidney Blumenthal. 

Plasma cho le s t e ro l  l e v e l s  were analyzed f o r  41 s i b l i n g  groups 
conta ining 75 ch i ld ren  and 41 of t h e i r  i n fan t - s ib l ings .  Plasma 
l e v e l s  were obtained from the  41 i n f a n t s  during t h e  neonata l  
per iod and a t  one month of age. 

Choles terol  values were converted t o  geometric mean values ,  
and were expressed i n  s tandard devia t ion u n i t s  t o  ad jus t  f o r  age. 
Analysis of var iance was performed f o r  t h e  75 s i b l i n g s .  There 
was l e s s  var iance wi th in  than between t h e  s i b l i n g  groups (F r a t i o  
of 2.14, p=.013). The i n t r a c l a s s  co r r e l a t ion  c o e f f i c i e n t  ( r  ) 
was .39. To determine t h e  e a r l i e s t  age a t  which t h i s  tendenzy 
could be demonstrated, d a t a  from t h e  newborn were then included. 
The F r a t i o  was 1.47, p=.08; r =.14. When the  value f o r  t he  
i n f a n t  a t  one month was subs t i zu t ed  f o r  t he  newborn value, t h e  
F r a t i o  rose t o  2.45, p=.0004; rI=.34. 

These f indings  demonstrate s i g n i f i c a n t  aggregation of choles- 
t e r o l ,  and suggest  t h a t  t h e  s i b l i n g  s i m i l a r i t y  may be detected 
by one month of age. E t io log ic  s t u d i e s  of t h i s  tendency should 
be geared t o  t h e  p rena ta l  and e a r l y  pos tna t a l  period. 

RELATIVE IMPORTANCE OF ENTEROTOXIGENIC E.COLI AND UN- 

2112 CLASSIFIED FECAL VIRUS I1 (UFV IT) AS CAUSES OF INFAN- --- 
TILE GASTROENTERITIS. Benny Kerzner,  Manuel Buchwald 

and Richard Hamilton, Res. I n s t . ,  Hosp. f o r  Sick Chi ldren,  Dept. 
of Paed., Univ. of T o r m t o ,  Ontario. 

We examined s t o o l s  from 54 c h i l d r e n ,  44 a t tending hosp i t a l  with 
acute  "non-bacterial" d i a r rhea  and 10 heal thv con t ro l s .  f o r  UFVII 
(previously  named o r b i ,  r eo - l ike ,  duo o r  r o t a  v i rus )  and Entero- 
toxigenic  E.coli  between Dec. 1974 and Sept. 1975. Chi ldrenunder  
age 3 y e a r s ,  wi th  d i a r rhea  l e s s  than 4 days and no known bacterial 
pathogen were s t u d i e d ,  34 during a winter  epidemic, 10 sporadic  
ca ses  i n  t he  summer. UFV I1 was found by d i r e c t  e l ec t ron  micro- 
scopy i n  30 of 34 win te r  c a s e s ,  none of summer c a s e s ,  none of 
con t ro l s .  E . co l iwas  grown from a l l  pa t i en t s  except 9 ,  pos i t i ve  
f o r  UFV 11;  5 colonies  from each c h i l d  plus 6 known pos i t i ve  con- 
t r o l s  were serotyped and analysed f o r  enterotoxin  production. No 
s t a b l e  t ox in  (ST) producing colonies  were found i n  con t ro l  o r  
d i a r rhea  pa t i en t s  us ing the  i n f a n t  mouse assay. Heat l a b i l e  toxin 
(LT) producing colonies  were found i n  one colony from a con t ro l  
p a t i e n t ,  one from a U F V  I1 pos i t i ve  case  and i n  7 colonies  from 
2 summer cases .  "Enteropathogenic" serotypes  were found i n  2 
d i a r rhea  p a t i e n t s ,  one producing LT. I n  our community, UFV I 1  i s  
the  major cause of i n f a n t i l e  g a s t r o e n t e r i t i s  i n  winter ;  our 
i d e n t i f i c a t i o n s  of enterotoxin  producing E.coli  were confined t o  
LT producers i n  a small proportion of ca ses  i n  t he  summer. 

EPIDEMIOLOGY OF HIGH TENSION ELECTRICAL INJURIES I N  283 CHILDREN, El izabeth  McLoughlin, Michael P. Joseph, 
John g. Crawford, Harvard Med. School, Shr iners  Burns - - 

I n s t i t u t e ,  Ilass. Gen. Hosp., Dept. of P e d i a t r i c s ,  Boston. 

Twenty-seven ch i ld ren  whose i n j u r i e s  r e su l t ed  from contact  
with high-voltage e l e c t r i c  cu r r en t  have been admitted a s  acu te  
p a t i e n t s  t o  t h i s  burn u n i t  i n  i ts  7 years  of operat ion.  Al l  pa- 
t i e n t s  were male age 7 t o  16. Pole climbing ( 9 ) .  t r e spass ing  (9), 
t r e e  climbing (7 ) ,  and t a r g e t  shoot ing (2 ) ,  were the  a c t i v i t i e s  
which led to  the  acc iden t s .  The vas t  major i ty  happened between 
May and October, on weekends between 4 and 8 p.m., t o  boys f o r  
whom acknowledged out-door danger zones become a proving ground 
fo r  t e s t i n g  physical  prowess and da redev i l t ry .  14 sus ta ined 
e l e c t r i c  cu r r en t  i n j u r i e s ;  8 only c lo th ing  i g n i t i o n  burns ,  and 5 
boys sus ta ined both e l e c t r i c  and i g n i t i o n  i n j u r i e s .  13 su f f e red  
amputations; 2 boys died.  

The high p rec i s ion  with which one can de f ine  the  circumstan- 
ces  and ind iv idua l s  a t  r i s k  of these  f requent  and mut i l a t i ng  ac- 
c iden t s  i n v i t e s  an exp lo ra t ion  of stratagems f o r  prevention. Pre- 
vent ive  education d i r ec t ed  t o  t h i s  h igh-r isk  population should 
i l l u s t r a t e  p rope r t i e s  of high-voltage e l e c t r i c i t y ,  e f f e c t s  on the  
body and how t o  cope with peer pressures  i n  unst ructured time. 
We have followed t h e  suggestion of J a n i s  (1968) t h a t  a moderate- 
l y  fear-provoking message, combined with p o s i t i v e  recommendations 
on how t o  avoid such d i r e  consequences, is  an e f f e c t i v e  approach. 
Burn vic t ims and f ami l i e s  co l l abo ra t e  with I n s t i t u t e  s t a f f  i n  
t he  p re sen ta t ion  of programs. 

Advances 

NATIONAL IMPACT OF IMPROVED PERINATAL CmE: ANALYSIS 
OF U.S. NEONATAL MORTALITY STATISTICS OF 1968-1973. 
Robert Manniello and P h i l i p  F a r r e l l ,  N I H ,  Bethesda, MD 

i n  per inatology have a f f ec t ed  neonata l  mor t a l i t y  r a t e s  
i n  t h e  1968-1973 per iod s tud ied  by us .  Analysis of computer- 
logged da t a  from a l l  s t a t e s  and D.C. confirms a r a t e  dec l ine  from 
16 .1  t o  l2.9/lOOO l i v e  b i r t h s .  Percent con t r ibu t ion  of t h e  7 most 
commonly r epor t ed  causes of neonata l  death  demonstrated changing 
t r ends  a s  shown. While ( 2 ) , ( 3 ) ,  and ( 5 )  decl ined i n  frequency, 
t h e  HMD & RDS category has  increased 6% dur in  t h e  6 yea r  per iod.  

1968 1969 1970g 1971 1973 - 
Live b i r t h s  x 1 0 - ~  3 . 5  3.6 3.7 3.5 3.2 3 .1  
To ta l  neonata l  deaths  x10-' 56 56 56 50 44 40 
% Deaths due t o :  
( 1 )  HMD & RDS 1 5  16  17 19  20 21 
( 2 )  Asphyxia 18 17 17 16  1 5  1 3  
( 3 )  Immaturity 17 16  15 15 14 13  
( 4 ) C o n g e n t i a l a n o m a l i e s  1 3  14 14 1 5  15 15 
( 5 )  Pregnancy complications 12  12  11 10 10 10 
( 6 )  P l acen ta l  condi t ions  5 5 5 5 5 4 
( 7 )  B i r th  i n j u r y  4 3 4 4 4 5 

Fur ther  ana lys i s  revealed t h a t  65% of a l l  neonata l  deaths  occur 
wi thin  t h e  f i r s t  48 hours of l i f e  with male i n f a n t s  predominating 
i n  most ca t egor i e s .  A 10% decrease  i n  t o t a l  l i v e  b i r t h s  has oc- 
cured with t h e  percent  of low b i r t h  weight i n f a n t s  (<2.5kg) f a l l -  
ing from 8.2 t o  7.5. Although emphasis on comprehensive pe r i -  
n a t a l  c a r e  has  produced a s i g n i f i c a n t  dec l ine  i n  o v e r a l l  U . S .  neo- 
n a t a l  mor t a l i t y ,  prematurity and i t s  consequences must remain of 
foremost concern i f  fu r the r  improvements a r e  t o  be r ea l i zed .  

EPIDEMIC SPREAD OF H .  INFLUENZAE TYPE B (HIB) IN A 285 DAY CARE CENTER. Marion E. Melish, Alvin J .  Nelson, 

Tigi E .  Martin, Corl W. Norden. (Spon. by James D. Connor). Dept. of 
Pediatrics, Univ. Cal., San Diego and Dept. Med., Univ. Pittsburgh. 

H I B  is generally considered to cause endemic but not epidemic disease. 
However, during a 5 week period, 4 cases of systemic H I B  infection occur- 
red within a group of 48 normal children aged 5 months to 5 years attending 
a preschool/day care center. This attack rate is - 4 0 0 ~  the general inci- 
dence for HIB meningitis. 3 children (3.5 yrs., 2.3 yrs., and 10 mos.) de- 
veloped H I B  meningitis; 1 child (6 mos.) developed H I B  pneumonia. 3 weeks 
after onset of Case # I ,  the center children were surveyed for H I B  nasopha- 
ryngeal (NP) corriage and for H I B  serum antibody (ab) (Survey # I ) .  50% car- 
ried HIB.  20 days later, 7 doys after onset of illness in Case #4, 3 P ?  hod 
H I B  NP corriage. At this point, chemoprophylaxis with sulfamethoxazole- 
trimetho~rim for 4 days was instituted. H I B  carriage was eradicated from all 
children when surveyed 10 days later. 

At Survey # I ,  36% had "significant" H I B  ob (RIA50.8,g/ml), 30 days 
later, 6Ph had H I B  ab while 4G% hod low ab  levels. Nasopharyngeal H I B  
corriage occurred mainly in children with HIB ab and persisted despite HIB 
ab. 

The H I B  carriage rate in this population is l o x  that reported for an open 
population of children. The potential for epidemic spread of HIB disease 
exists when a group of susceptible children ore exposed to high carriage 
rates of HIB as in o day care center. Chemoprophylaxis for H I B  may be war- 
ranted in special exposure situations. 

D R I E D  U M B I L I C A L  CORDS I N  THE STUDY OF POLLUTANTS. 286 Robert W .  Miller .  Cl inical  Epidemiology Branch, N C I .  
Bethesda. Marvland. . , 

Ingeniously, Japanese inves t iga to r s  have used dr ied umbilical 
cords from up t o  48 years  ago t o  show peaks in methylmercury 
content in t he  1950's when an epidemic of Minamata d i sease  (a  
neurologic d i so rde r )  i s  known t o  have occurred -- and 20 years  
before t h a t ,  when a s i m i l a r  episode went unrecorded (Jpn. J .  Hyg. 
27: 115, 1972; Nature @:324, 1975). In Japan 5 cms. of dr ied - 
cords a r e  t r a d i t i o n a l l y  kept f o r  poss ible  use a s  a folk-medicine. 
The repor t  suggests  a wider use of dr ied cords ,  which can be 
e a s i l y  obta ined and s to red ,  f o r  evaluat ion of po l lu t an t s  anywhere 
in the  world. In I raq,  where about 7,000 people were poisoned 
with methylmercury from using fungicide-coated g ra in  f o r  baking 
bread, dr ied cords could have been obtained f o r  l a t e r  study under 
optimal condi t ions .  In Japan study could be made of cadmium 
content  in r e l a t ion  t o  " l t a i - i t a i  disease" o r  of polychlorinated 
biphenyls (PCB's) in contaminated cooking o i l  which caused an 
epidemic of cola-colored babies and chloracne. Study could be 
made in Michigan of extensive  contamination from polybrominated 
biphenyls (PBB's) o r  in Virginia from kepone. In Glasgow o r  
El Paso, with respect t o  lead po l lu t ion  of water o r  a i r ,  one could 
study high vs. low I . Q .  scores  in t he  fu tu re  a s  r e l a t ed  t o  lead 
content of umbilical cords obtained and s to red  now. Systematic 
co l l ec t ion  and s to rage  of dr ied cords might be used a s  a b iologic  
dosimeter f o r  changes in l eve l s  of po l lu t an t s  over time, o r  
poss ibly  in r e l a t i o n  t o  e t i o l o g i c a l l y  puzzling diseases  of 
childhood. 





URINARY TRACT INFECTIONS DURING PREGNANCY-MATERNAL AND 293 PEDIATRIC FINDINGS. John L. Sever ,  Jonas H. El lenberg ,  
Mary R. Gilkeson, Dorothy M. Edmonds and Helen M. 

Krebs. Nat ional  I n s t i t u t e  of Neurological and Communicative 
D i so rde r s  and S t roke ,  NIH, Bethesda, Maryland. 

Urinary t r a c t  i n f e c t i o n s  (UTI) dur ing pregnancy have been re-  
por ted  by s e v e r a l  i n v e s t i g a t o r s  t o  be a s soc i a t ed  w i th  maternal  
anemia, prematur i ty  and p e r i n a t a l  mor t a l i t y .  Not a l l  s t u d i e s  have 
supported t h e s e  observat ions .  

As p a r t  of t he  Co l l abo ra t i ve  P e r i n a t a l  P ro j ec t  we have i n v e s t i -  
ga ted  maternal  and p e d i a t r i c  f i nd ings  a s soc i a t ed  wi th  maternal  UTI 
i n  approximately 56,000 pregnant women. There were 1,933 women 
wi th  symptomatic UTI (3 .4%).  A l l  women were t r e a t e d  and approxi- 
mately ha l f  received s u l f a  drugs. Low socioeconomic l e v e l  was 
s i g n i f i c a n t l y  a s soc i a t ed  wi th  UTI. Because of t h i s  f i nd ing ,  f o r  
a l l  subsequent a n a l y s i s ,  matching of c o n t r o l s  included t h i s  va r i -  
ab l e .  Deta i led  a n a l y s i s  was p o s s i b l e  f o r  1,513 ca se s  and an  equal  
number of matched c o n t r o l s .  Matching of c o n t r o l s  included age ,  
r ace ,  l a s t  menst rual  per iod and b i r t h  da t e .  There were 312 women 
wi th  temperatures  o f 2  38'C and UTI. C l i n i c a l  f i nd ings  s i g n i f i c a n t -  
l y  increased among women wi th  UTI included anemia, thrombosis a / o  
p h l e b i t i s ,  abo r t i ons  of s i b l i n g s  and d e l i v e r y  by cesarean s ec t i on .  

For t h e  ch i ld r en ,  t h e r e  was a  s i g n i f i c a n t  a s s o c i a t i o n  w i th  low 
b i r t h  weight,  shor tened g e s t a t i o n ,  s t i l l b i r t h s  and deaths  i n  t he  
neonata l  pe r iod .  Most e f f e c t s  were found f o r  UTI dur ing t h e  
second o r  t h i r d  t r imes t e r .  

WHO HAS THEIR BLOOD PRESSURE MEASURED? John T. Sladk , 294 Bennett  A. Shaywitz, Norman J. Siege l ,  Dept. of Ped.; 
Yale Univ. School of Med., New Haven, Conn. 

Over t h e  p a s t  s e v e r a l  yea r s  i nc rea s ing  emphasis has  been 
placed on t h e  rou t ine  measurement of blood p re s su re  (BP) i n  ch i l -  
dren. To determine which ch i ld r en  were having t h e i r  BP measured 
dur ing h o s p i t a l i z a t i o n ,  184 consecut ive  admissions t o  t h e  pedl- 
a t r i c  s e r v i c e  over  a  2-month per iod were reviewed. A BP was re- 
corded on admission by e i t h e r  a  nurse  o r  physic ian  i n  111 cases  
(60%) and a t  some time dur ing t h e  h o s p i t a l i z a t i o n  i n  an addi t ion-  
a l  19 cases  (11%). Consequently,  i n  54 cases  (29%) no blood 
p re s su re  was determined: 5 3  of t h e s e  54 p a t i e n t s  were < 6  y r s  of  
age a t  t h e  t ime of  h o s p i t a l i z a t i o n  and comprise 45% of t h e  t o t a l  
admissions (118) i n  t h a t  age group. 

S p e c i f i c  i n d i c a t i o n s  f o r  BP measurement on h i s t o r y ,  P.E., o r  
l abo ra to ry  d a t a  were found i n  109 (60%) of  t h e  admissions: 89 
(82%) had had a  BP recorded;  and of t h e  20 (18%) who had no BP 
taken, 1 9  were <6 y r s  of age. However, 47 (71%) of  t he  66 pa- 
t i e n t s  <6 y r s  of age w i th  an i n d i c a t i o n  of BP measurement had had 
a  BP recorded. Impor tant ly ,  a l l  9  ch i ld r en  i n  t h i s  age group who 
were hyper tens ive  ( d i a s t o l i c  >2 S.D. f o r  age) had a  s p e c i f i c  in- 
d i c a t i o n  f o r  BP measurement whereas only 7/10 hyper tens ive  p t s  
>6 y r s  of age had an i n d i c a t i o n  f o r  BP measurement. 

These da t a  suggest :  1 )  v i r t u a l l y  a l l  ch i l d r en  >6 y r s  of  age 
had a  BP recorded dur ing h o s p i t a l i z a t i o n ;  2) only  55% of p t s  <6 
y r s  of age had a  BP taken;  3) BP was recorded more f r equen t ly  
(71%) i n  t h i s  younger age group when t h e r e  was a  s p e c i f i c  indica-  
t i o n ;  and 4) t h e  ma jo r i t y  of hyper tens ive  p t s  had one of t h e  
s p e c i f i c  i n d i c a t i o n s  which suggested  t h e  need f o r  BP measurement. 

CLINICAL, LABORATORY, EPIDEMIOLOGICAL FEATURES OF A 295 RECENTLY RECOGNIZED VIRAL ENTERITIS. Susan T a l l e t t ,  
Benny Kerzner,  Ca r r i e  MacKenzie, Peter  Middleton and 

Richard Hamilton (Spon. by H.W. Ba in ) ,  Res. I n s t . ,  Hosp. f o r  Sick  
Chi ldren,  Depts. of Ped. and Microbiol.  , Univ. of Toronto, Canada. 

We s tud i ed  28 c h i l d r e n  under age 3 ,  hosp i t a l i z ed  w i th  acu t e  
d i a r rhea  caused by u n c l a s s i f i e d  f e c a l  v i r u s  I1 (UFV 11) (previously  
termed o r b i ,  r e o - l i k e ,  duo o r  r o t a  v i r u s ) .  I n  a l l ,  s t o o l s  con- 
t a ined  UFV I1 v i r u s ,  but  no enterotoxin-producing E.coli .  A11 
vomited, 24 were f e b r i l e ,  13 dehydrated, 10 had apparent  URI. 
S too l s  conta ined Na 2 7 . 9 i 3 . 6 ,  K 4 3 . 8 i 8 . 1  and C1 1 6 . 4 i 2 . 8  n ~ q / l  
(m+ s . e . ) ,  no b lood,  no excess f a t ,  suga r  concentra t ion exceeded 
normal (0.5 g/100 ml) i n  4  i n f an t s .  A compensated metabolic acid- 
o s i s  was noted i n  25 c a s e s ,  serum Na was normal i n  a l l  but  6 ,  5  of 
whom were hypernatremic. I n  h o s p i t a l ,  vomiting, f eve r  s e t t l e d  i n  
one day,  d i a r rhea  i n  most by 4  and a l l  were home by 9 th  day. 
Symptoms recurred i n  4  but  by 3  weeks a l l  were w e l l ,  s t o o l s  then 
conta ined Na 1 0 . 0 f 1 . 3 ,  K 3 4 . l i 4 . 0  and Cl 4.6i 0.7 mEq/l but  no 
UFV 11, serum ant ibody t i t r e  t o  UFV I1 had r i s e n  i n  20 of 23. I n  
59 c o n t a c t s ,  a d u l t s  and c h i l d r e n  from 19 households,  we found 
seroconvers ion i n  19,  G . I .  symptoms i n  13 ,  UFV I1 v i r u s  i n  s t o o l s  
of 6 ,  3  of whom were asymptomatic. This newly diagnosable  d i s -  
e a se  i s  t h e  major cause  of acu t e  d i a r rhea  i n  many communities, 
caus ing up t o  80% of h o s p i t a l i z e d  g a s t r o e n t e r i t i s  i n  Toronto i n  
winter .  Our s tudy has shown a  c o n s i s t e n t  d i s ea se  pa t t e rn  and high 
i n f e c t i v i t y .  By de f in ing  t he  c l i n i c a l  f e a t u r e s  and func t iona l  de- 
f e c t s  caused by UFV I1 our da t a  should a i d  p r a c t i t i o n e r s  i n  pre- 
v e n t i n g ,  diagnosing and a c t i v e l y  t r e a t i n g  t he  problem. 

WHO WILL ACCEPT GENETIC SCREENING? - COOPERATION I N  296 AN ALPHA 1 ANTITRYPSIN RESEARCH SCREENING STUDY WAS 
UNRELATED TO RESPIRATORY DISEASE. John C .  Vance, 

Klaus J .  Roglmann, Robert H. Schwartz. Univ. of Rochester Sch.of 
Med. and Dent., Dept. of P e d i a t r i c s ,  Rochester ,  N . Y .  

Genetic screening has achieved considerable  importance because 
of increased a v a i l a b i l i t y  of  t e s t s  and p o t e n t i a l  prevent ive  as-  
pec t s  such a s  amniocentesis and a v a i l a b l e  abo r t i on .  Yet l i t t l e  
is  known about t h e  a c c e p t a b i l i t y  of such screening t o  p a t i e n t s .  

At t h e  end of a  household i n t e rv i ew  f o r  a  community hea l t h  sur- 
vey (random sample of 1104 f a m i l i e s ) ,  t he  g e n e t i c  de f i c i ency  of 
a lpha  1 a n t i t r y p s i n  and i t s  r e l a t i o n s h i p  t o  chronic  lung d i s ea se  
was expla ined and gene t i c  screening was o f f e r ed .  57.1% (n=630) 
of e l i g i b l e  f ami l i e s  agreed t o  a  s e p a r a t e  v i s i t  by a  nurse  dur ing 
which 10  cc of blood would be drawn from each pa ren t ,  a  ques t ion-  
n a i r e  adminis tered  and lung func t ion  s t u d i e s  performed. 

We found s i g n i f i c a n t  r e l a t i o n s h i p  between p o s i t i v e  response 
and being white (p (  0.05),  l i v i n g  i n  t he  suburbs (p* 0 .01) ,  t he  
f a t h e r  having a  high educat ion (p<0 .02 ) ,  and a  high family income 
(p /0 .001 ) .  However r e s p i r a t o r y  i l l n e s s ,  such a s  asthma, i n  t he  
responding mothers o r  t h e i r  ch i l d r en  was not  r e l a t e d  t o  p o s i t i v e  
response. 

I n  t h i s  s tudy,  agreement t o  p a r t i c i p a t e  i n  a  r e sea rch  screening 
program was r e l a t e d  t o  socioeconomic f a c t o r s  r a t h e r  than t o  ill- 
ness .  For planning r e sea rch  and s e r v i c e  screening programs, our  
f i nd ings  point  t o  t he  danger of i nc lud ing  only  t h e  hea l t hy  middle 
c l a s s  motivated t o  p a r t i c i p a t e  and missing t he  s i c k  and lower 
c l a s s  person poss ib ly  i n  g r e a t e s t  need of screening.  

VIREMIA I N  CHILDREN WITH HIGH TEMPERATURE. Yamauchi, 297 T., Gammon, J.A.,  Imagawa, D . ,  and N i sh i t a ,  M.Y. 
(Spon. by Robert H. F i s e r ) .  Harbor Gen. Hosp., UCLA 

Sch. of Med., and Ark. Child.  Hosp., Dept. Of Peds . ,  Torrance, CA. 
and L i t t l e  Rock, AR. 

Forty-one ch i ld r en  between t h e  ages of 7  months and 15 yea r s  
were s tud i ed  because of 103O o r  g r e a t e r  temperatures  and no 
obvious source  of i n f e c t i o n .  No c h i l d  had received a n t i b i o t i c s  
f o r  a t  l e a s t  two weeks p r i o r  t o  t h i s  eva lua t i on .  Every c h i l d  had 
b a c t e r i a l  c u l t u r e s  of blood, t h r o a t ,  c e r eb rosp ina l  f l u i d  (CSF), 
and u r ine .  I n  add i t i on ,  v i r a l  c u l t u r e s  of t h r o a t ,  s t o o l  and buffy  
coa t  were a l s o  obta ined.  Thir ty-e ight  ch i l d r en  had t h e i r  CSF 
cu l tu r ed  f o r  v i ru se s .  

Viruses were recovered from 14 ch i ld r en  (34%). Eight ch i l d r en  
had v i r u s e s  i s o l a t e d  from t h e i r  t h r o a t s ,  7  from f e c e s ,  2  from 
CSF and 6  from t h e  blood. Seve ra l  ch i l d r en  had v i r u s e s  c u l t i v a t e d  
from mul t i p l e  s i t e s .  Paramyxovirug was recovered from the  blood 
and pharynx of 2  s i b l i n g s .  One of t he se  ch i ld r en  developed paro- 
t i t i s  5  days a f t e r  cu l t u r ing .  The only symptom i n  t he  o the r  c h i l d  
was t he  i n i t i a l  f e b r i l e  episode.  Picornaviruses  were r e t r i e v e d  
from c u l t i v a t i o n  of buffy  c o a t s  i n  4  a d d i t i o n a l  ch i l d r en .  One 
c h i l d  was ca r ry ing  t he  p icornavirus  i n  h i s  t h r o a t  and s t o o l  a s  
we l l  a s  blood. 

The recovery of  paramyxovirus o r  p i co rnav i ru s  i n  t he  blood of 
ch i l d r en  w i th  high temperatures i s  unique. The p o s s i b i l i t y  t h a t  
temperature e l eva t ion  secondary t o  v i remia  is  s i m i l a r  t o  t h a t  
seen wi th  bacteremia and must be considered i n  t h e  eva lua t i on  of 
high temperatures i n  ch i ld r en .  

AN OUTBREAK OF MEASLES AMONG ADOLESCENTS. Leonard 298 Weiner, Robert Corwin and P h i l l i p  Nieburg ( I n t r o .  by 
H.A. Feldman). SUNY, Upsta te  Med. C t r . ,  Depts. of 

Peds. and Prev. Med., Syracuse, N.Y 
In  a  May 1975 outbreak 147 adole'scents,  ages  12-16 y r s . ,  were 

i d e n t i f i e d  a s  having rubeola  by a  physic ian  o r  school  nurse .  A 
jun io r  h igh school  (JHS) w i th  an enrollment of 1,122 had 131 
cases .  Among t h e  147 s tuden t s ,  54 were seen by physic ians .  Thei r  
immunization da t a  were obta ined from physic ians '  r e co rds ;  19/54 
(35%) had received l i v e  measles v i r u s  vaccine  (L) without 
measles immune globul in  (MIG), a f t e r  t he  age of 1 yr .  Fourteen 
of t h e  19 received immunization more than 8  y r s .  p r ev ious ly ;  t h e  
o the r s  i n  1968 ( l ) ,  1969 (2) and 1971 (2 ) .  The remaining 35 
s tuden t s  received:  k i l l e d  v i r u s  vaccine  (K) o r  K+L (5) ,  L+MIG 
(4) ,  L  a t < l  y r .  of age  (4) ,  L+(?) MIG (4 ) ,  only  serum immune 
g lobu l in  (sIG) f o r  exposure (6 ) ,  no vaccine  but  previous  h i s t o r y  
of rubeola (9 ) ;  unce r t a in  i n  3. These 54 were immunized a t  v a r i -  
ous ages i n  a  v a r i e t y  of geographic l o c a t i o n s .  Pai red  hema- 
g lu t i na t i on - inh ib i t i on  antibody (HIA) t i t e r s  confirmed the  d ia-  
gnosis  of rubeola i n  14. Duration of i l l n e s s  was 7-25 days; 2  
s t uden t s  w i th  i l l n e s s > 2 0  days r equ i r ed  h o s p i t a l i z a t i o n  f o r  
a t y p i c a l  measles.  Both had received KKL s e r i e s  and had the  
h ighes t  convalescent HIA t i t e r s  0 5 1 2 ) .  No index ca se ( s )  was 
i d e n t i f i e d  and no secondary cases  occurred w i th in  t h e  f ami l i e s  
of t he  54. Three s i b l i n g  p a i r s ,  s i m i l a r  i n  age (13-15 y r s . )  and 
a t t end ing  t h e  same JHS, had measles concurrent ly .  This measles 
outbreak i n  immunized adolescents  r a i s e s  ques t i ons  about t he  
du ra t i on  of p ro t ec t i on .  



GASTROENTEROLOGY AND NUTRITION 

TOTAL PARENTERAL NUTRITION I N  ANURIC CHILDREN. Carolyn 
Abi tbol  and Malcolm A. Hol l iday,  Univers i ty  of Ca l i f -  299 o r n i a ,  San Francisco,  Department of  P e d i a t r i c s .  

Chi ldren who a r e  uremic and a c u t e l y  s i c k  o f t en  a r e  unable t o  
e a t  and may be body p r o t e i n  dep l e t ed .  The acu t e  i l l n e s s  o f t e n  i n -  
duces body p r o t e i n  ca tabol ism and an i nc rea se  i n  u r ea  product ion 
( U r P ) .  S ince  they a r e  uremic, t h i s  i n c r e a s e s  t h e  degree of uremia. 
Therapy i s  designed a )  t o  spa re  body p r o t e i n ,  b )  t o  suppress  UrP, 
and c )  t o  i nc rea se  body p r o t e i n  n i t rogen  balance  us ing e s s e n t i a l  
amino a c i d  n i t rogen  (EAAN). Body p ro t e in  n i t rogen  balance ,  wi th  a 
c o r r e c t i o n ,  i s  der ived a s  t h e  d i f f e r e n c e  between EAAN i n t a k e  and 
UrP. We r e p o r t  r e s u l t s  i n  6 anu r i c  malnourished ch i ld r en  given 
glucose  a lone  and glucose  + EAAN succes s ive ly .  Daily UrP was de- 
r i ved  from changes i n  urea  pool dur ing each day of s tudy and n i -  
t rogen was measured from in t ake  of  s o l u t i o n s  conta in ing EAAN which 
were g iven under s t r i c t  supervis ion.  Glucose a lone ,  providing from 
20-70 kcal/kg/day, p rog re s s ive ly  reduced UrP, i . e . ,  t h e  more g lu-  
cose  g iven,  t h e  g r e a t e r  t h e  p r o t e i n  spa r ing  e f f e c t  (kcal  vs .  UrP; 
r = - .81) .  Glucose + EAAN, which provided from 60-100 mg n i t rogen /  
kg/day, suppressed UrP f r equen t ly  t o  zero .  SUN increased 3 mg/dl/ 
day when amino a c i d s  were g iven compared w i th  an  i nc rea se  of  15  mg/ 
d l /day when only  g lucose  was g iven.  Nitrogen balance  was p o s i t i v e  
(+ 38 mg nitrogen/kg/day) i n  ch i ld r en  given EAAN. The s tudy sug- 
g e s t s  agg re s s ive  p a r e n t e r a l  n u t r i t i o n a l  therapy i s  use fu l  i n  acu t e  
anu r i a  i n  suppress ing urea  product ion i n  ch i ld r en .  Adding e s sen t -  
i a l  amino a c i d s  f u r t h e r  suppresses  u r ea  product ion and r e s u l t s  i n  
a p o s i t i v e  p r o t e i n  n i t rogen  balance .  

INEFFICACY OF POSTOPERATIVE INTRAVENOUS HYPERONCOTIC 300 ALBUMIN THERAPY ( Iv  Alb) ON PERI.mAsToMoTIc BOWEL 
EDEMA. Eugene W. Adcock, Gabr ie l  G. Haddad, John M. 

Daly, Frank H. Morr iss ,  and Stanley J .  Dudrick. (Spon. by R. R. 
Howell). Univers i ty  of Texas Medical School a t  Houston, Depart- 
ments of P e d i a t r i c s  and Surgery, Houston. 

Wound edema fol lowing bowel anastomosis may delay  hea l i ng  and 
cause  poor m o t i l i t y  and absorpt ion.  The use  of I V  Alb t o  de- 
c r ea se  such edema is  unproven, although i t  is  o f t en  adminis tered  
and may have untoward s i d e  e f f e c t s .  Th i s  s tudy was conducted t o  
a s s e s s  t h e  e f f i c a c y  of IV Alb. 

Eighteen Sprague-Dawley r a t s  had s tandardized smal l  bowel 
anastomoses performed. At 36-48 hours fo l lowing surgery ,  9 
(Group I )  received IV 0.5 gm albuminlkg body weight and t h e  o the r  
9 (Group 11)  received a n  i d e n t i c a l  volume of 5% glucose  i n  water  
IV. Following in fus ion  of e i t h e r  s o l u t i o n  f o r  one hour,  segments 
of hea l t hy  ( con t ro l )  and per ianas tomot ic  bowel were removed from 
each r a t  and t h e  percentage  of ~ $ t r a c e l l u l a r  f l u i d  (%ECF) was 
measured us inn inul in-carboxvl-  C. - 

Per ianas tomot ic  
Resul ts :  Control T i s sue  %ECF* T i s sue  %ECF* P*" 
G r o u ~  I 34.38 f 1.73 37.23 f 2.14 <0.005 
Group I1 28.68 f 3.20 36.21 f 2.78 <0.025 

I n  each group t h e r e  was s i g n i f i c a n t  per ianas tomot ic  edema. How- 
eve r ,  between Groups I and I1 t h e r e  is no s i g n i f i c a n t  d i f f e r e n c e  
i n  e i t h e r  t h e  con t ro l  o r  per ianas tomot ic  t i s s u e  %ECF. No d i f f e r -  
ence i n  hematocr i t ,  serum albumin, o r  osmolal i ty  was found be- 
tween groups. Our s tudy demonstrates t h a t  t h i s  regimen of IV Alb 
does not reduce bowel edema. *Mean ? S.E.M. ** Paired  t t e s t  

CONTROLLED TRIAL OF INTRAVENOUS GLUCOSE VS GLUCOSE 301 AND AMINO ACIDS I N  PREMATURE: INFANTS. T.L. Anderson, 
J.F. Nicholson and W.C. Heird. Columbia Univers i ty  

College of Physic ians  and Surgeons, Dept. of Peds.,  N.Y. 
To t e s t  t he  e f f i c a c y  of adding amino a c i d s  t o  convent ional  

in t ravenous  therapy f o r  s i c k  premature i n f a n t s ,  2 groups (BW 
1000-2000 gm) were randomly ass igned t o  n u t r i t i o n a l  regimens 
d e l i v e r i n g  60 ca l /kg/d .  Regimen A (n=7) de l i ve red  15 gm/kg/d of 
g lucose .  Regimen B (n=7) de l i ve red  12.5 gmlkgld of g lucose  p l u s  
2.5 gm/kg/d of c r y s t a l l i n e  amino ac id s .  E l e c t r o l y t e s ,  minera ls  
and vi tamins  were i d e n t i c a l .  Weight gain ,  n i t rogen  balance ,  
plasma e s s e n t i a l  f a t t y  ac id  (EFA) s t a t u s  and aminograms were 
compared a f t e r  5 days. I n f a n t s  r ece iv ing  A l o s t  10.5 gmlkgfd 
whereas t hose  r ece iv ing  B gained 8.7 gm/kg/d (p< 0.005). Ni t ro-  
gen balance  was -0.12 gm/kg/d w i th  A and +0.20 gm/kg/d w i th  B 
(p< 0.005). Blood acid-base s t a t u s  and plasma e l e c t r o l y t e s  were 
s i m i l a r  i n  t h e  2 groups. Blood u rea  was h ighe r  i n  i n f a n t s  re-  
c e iv ing  B (13 mg/100 ml v s  7 mg/100 ml).  EFA de f i c i ency  de- 
veloped i n  both  groups, but  more r ap id ly  i n  B. Plasma amino ac id  
l e v e l s  were h igher  i n  i n f a n t s  r ece iv ing  B ;  threonine ,  methionine 
s e r i n e ,  g lyc ine  and a l an ine  c o n s i s t e n t l y  exceeded normal f a s t -  
i ng  o r  pos t -prandia l  l eve l s .  I n  i n f a n t s  r ece iv ing  A, plasma 
v a l i n e ,  l euc ine ,  i so l euc ine ,  l y s i n e  and a rg in ine  were o f t e n  be- 
low normal f a s t i n g  values .  Plasma c y s t i n e  was low i n  both  groups 
These d a t a  demonstrate t h a t  p rov i s ion  of a s  l i t t l e  a s  60 
c a l l k g l d  w i th  amino a c i d s  r e s u l t s  i n  weight gain  and p o s i t i v e  
n i t rogen  balance  and i n d i c a t e  t h a t  c l a s s i c a l  n u t r i t i o n a l  re- 
quirements of premature i n f a n t s  should be re-evaluated. 

HYPERLIPOPROTEINEMIA I N  THE NEWBORN. B i l l  F .  Andrews, 302 Larry N.  Cook, Sophia Franco, P h i l i p  Ka1a;il. Univ. 
of  Lou. Sch. of  Med., Lou. Cen. Hosp., Dept. of Peds. 

L o u i s v i l l e .  
Advances i n  d i agnos t i c  techniques  and r e p o r t s  i n  t he  medical 

and l a y  p re s s  regarding a t h e r o s c l e r o s i s ,  h e a r t  d i s e a s e  and more 
r ecen t ly  the  s p e c i f i c  hyperlipoprotenemias have genera ted  i n t -  
e r e s t  i n  e a r l y  recogni t ion  of hyperlipoprotenemias because of  
pos s ib l e  treatment b e n e f i t s .  To determine t he  incidence  of hyper- 
l ipoprotenemias ,  the  time of  sampling was made concomitantly wi th  
t h a t  required  f o r  blood sampling f o r  phenyla lanine  on t h e  day of  
depa r tu re  from t h e  newborn nursery  on a t h r e e  t o  fou r  hour f a s t -  
i ng  sample. Microtechniques f o r  t r i g l y c e r i d e s ,  c h o l e s t e r o l  and 
l i pop ro t e in  e l ec t rophore s i s  wi th  densi tometr ic  a n a l y s i s  have 
been performed on 1928 i n f a n t s .  Elevated l i p i d s  were su rp r i s ing -  
l y  de t ec t ed  i n  31 i n f a n t s ;  28 wi th  Type IV; 2 wi th  Type I11 and 
one w i th  Type V. Ear ly  i n v e s t i g a t i o n s  of pa ren t s ,  s i b l i n g s ,  and 
o t h e r  family members has  revealed  e a r l y  death  and c u r r e n t l y  major 
r e l a t e d  d i s ea se s  i n  many. Should d i e t a r y  and/or accepted a d u l t  
t rea tment  be i n i t i a t e d  p rophy lac t i ca l  v o r  t he rapeu t i ca l l y?  
What should be the  r o l e  of  t h e  p e d i a t r i c i a n  who diagnoses  t h e  
f i r s t  family member? 

DISACCIIARIDASE ACTIVITIES I N  PANCREATIC INSUFFICIENCY 303 IWD REAPPRAISAL OF LACTASE P ~ I V I T Y  IN CYSTIC ~ I I J R O S I S  
I r e n a  Antonowicz, Emanuel Lebenthal,  Harry Shwachman 

Harvard Medical School,  Ch i ld r en ' s  l l o sp i t a l  Nedical Center,Boston 
I n  a r ecen t  s tudy Alpers and Tedesco (BBA,~ ,28 ,1975)  found 

e l e v a t e d  d i s accha r idase  a c t i v i t i e s  i n  pancreatetomized r a t s .  I n  
l i g h t  of  t h i s  observat ion we s tud i ed  t h e  a c t i v i t y  o f  d i s accha r i -  
dases  i n  63 p a t i e n t s  w i th  c y s t i c  f i b ros i s (CF)  and panc rea t i c  i n -  
su f f i c i ency .  We found s i g n i f i c a n t l y  h ighe r  d i s accha r idase  ac- 
t i v i t i e s  i n  p a t i e n t s  wi th  CF a s  compared wi th  con t ro l  p a t i e n t s  
(177) o f  t h e  same aqe, t h e  same e t h n i c  group and wi th  normal 
morphological appearance of  t h e  i n t e s t i n a l  mucosa. For  p a t i e n t s  
wi th  CF lac tase(L) :45.7f27.0 ,  sucrase(S):91.6+38.6, maltase(M): 
285.4+131.2, pa la t inase(P) :24.2+13.3  uM/min/gProtein, a s  com- 
pared w i th  c o n t r o l s  L:34.2?11.3, S:61.4+19.3, M:201.3+62.4 and 
P:16.5+5.5 uM/min/gProtein. In  ~ a t i e n t s  w i th  CF under 5 yea r s  
o f  aqe and wi th  normal i n t e s t i n a l  mucosa no low l a c t a s e  a c t i v i t y  
was found. In  those  w i th  CF ove r  5 yea r s  of  age, two groups 
emerge one wi th  h igh and one w i th  low l a c t a s e  a c t i v i t y  a s  occurs  
i n  hea l t hy  Caucasian con t ro l s .  I n  7 p a t i e n t s  w i th  CF w i th  grade 
2 a t rophy of  t he  i n t e s t i n a l  mucosa when compared t o  14 p a t i e n t s  
w i th  ch ron ic  d i a r r h e a  and t h e  same degree  of  mucosal i n j u r y ,  t h e  
decrease  i n  t he  a c t i v i t y  o f  a l l  d i s accha r idase s  followed t h e  
same pa t t e rn .  This  s t udy  showed t h a t  i n  hunans w i th  p a n c r e a t i c  
i n su f f i c i ency  t h e  a c t i v i t y  of  d i s accha r idase s  is e l e v a t e d  and 
t h a t  low l a c t a s e  a c t i v i t y  i n  p a t i e n t s  wi th  CF is a normal pheno- 
menon n o t  r e l a t e d  t o  t h e  d i s ea se  e n t i t y .  

EFFECT OF KAOLIN-PECTIN ABSORBENT ON STOOL CONTENT I N  

304 LACTOSE-INDUCED DIARRHEA. Robert D. Beck, H .  J uh l ing  
McClung, P r i s c i l l a  Powers (Spon. by Bruce D.  Graham), 

The Ohio S t a t e  Univ., Columbus Ch i ld ren ' s  Hosp i t a l ,  Dept. Ped. 
Kaolin-pectin absorbents  a r e  c u r r e n t l y  i n  widespread use f o r  

t rea tment  of "non-speci f icD'  d i a r rhea .  Although the se  compounds 
a r e  s a i d  t o  be absorbents ,  no r epo r t s  have appeared on t h e  e f f e c t  
o f  kaol in-pect in  mixtures  on s t o o l  e l e c t r o l y t e  and f a t  l o s s e s .  

Diarrhea  was induced wi th  a 40% l a c t o s e  d i e t  i n  Sprague-Dawley 
male r a t s  who served a s  t h e i r  own con t ro l s  dur ing a fou r  way c r o s s  
over  s tudy.  S too l  e l e c t r o l y t e  and f a t  content  were determined f o r  
each r a t  whi le  on the  fo l lowing d i e t s  (A) c o n t r o l ,  (B) c o n t r o l  
p l u s  k a o l i n  20%-pectin 1 % ,  (C) 40% l a c t o s e ,  d i a r rhea  producing 
d i e t ,  (D) 40% l a c t o s e  p lu s  kao l in  20%-pectin 1%. 
Diet  S too l  Vol. nm/72 h r  ~ a +  mEq/72 h r  K+ mEq/72 h r  Fat p / 7 2  h r  

(A) 
(8) 
(C) 
(D) 

Lactose-induced d i a r rhea  increased s t o o l  l o s s e s  of  ~ a +  
(p<0.005),  K+ (p<0.001),  and f a t  (p<0.025). When kaol in-pect in  
absorbent  was added t o  t h e  d i a r rhea  d i e t ,  s t o o l  f a t  malabsorpt ion 
was co r r ec t ed  t o  con t ro l  l e v e l s ,  s t o o l  volume and K+ l o s s e s  were 
s l i g h t l y  increased and s t o o l  ~ a +  l o s s e s  were s i g n i f i c a n t l y  in-  
creased (~40 .025 ) .  The add i t i on  of  kaol in-pect in  absorbent  ap- 
peared t o  complicate t h e  e l e c t r o l y t e  management i n  t h i s  d i a r r h e a l  
model and suggests  t h a t  increased caut ion is  required  when 
kaol in-pect in  absorbent i s  used i n  s eve re  d i a r r h e a l  s t a t e s .  

1.932 
2.626 
1.765 
2.661 

0.170 
0.345 
0.272 
0.376 

0.165 
0.468 
0.334 
0.452 

0.048 
0.051 
0.064 
0.048 . 



ANALYSIS OF THE IMMUNOCOHPETEWCE OF HllMAN MILK 
LYMPHOCYTES. Alan E. Beer & Michael J. Parmely (Spon. 
by P h i l i p  Sunshine).  Department of  Ce l l  Biology, 

The IJnivers i ty  o f  Texas Health Science  Center a t  Dal las .  
Immunological t r a n s a c t i o n s  between a mother and h e r  o f f sp r ing  

may con t inue  beyond b i r t h .  Our r ecen t  s t u d i e s  i n  r a t s  and mice 
have documented t h a t  dur ing suck l ine  t h e  p e r i n a t e  r ece ives  a 
dowry o f  maternal  immunities i n  t h e  form of  v i a b l e  lymphocytes i n  
t h e  mammary exosecre t ion,  Human colostrum and milk conta in  l a r g e  
numbers of macrophages and lymphocyres, 1 . 3 ~ 1 0 ~  and 1 .45x10~/ml  
r e spec t ive ly ,  P u r i f i e d  human mill: lymphocytes (ML) were cu l tu r ed  
i n  m i c r o t i t e r  p l a t e s  with app rop r i a t e  mitogens o r  an t i gens  and 
were l a b e l l e d  with t r i t i a t e d  thymidine t o  a s se s s  t h e  ex t en t  o f  
DNA syn thes i s .  Pe r iphe ra l  blood lymphocytes (PBL) from t h e  same 
p a t i e n t  were cu l tu r ed  under i d e n t i c a l  condi t ions  i n  o rde r  t o  
compare t h e  r e a c t i v i t y  of  both c e l l  popula t ions .  I t  was found 
t h a t :  1) ML a r e  a s  v i a b l e  and long- l ived a s  PBL i n  c u l t u r e ;  2) 
The t o t a l  thymidine incorpora ted  by ML fol lowing Pt:A s t imu la t i on  
i s  l e s s  than t h e  uptake by PBL; 3) Mixed lymphocyte r e a c t i v e  
lymphocytes (MLC) r e s i d e  i n  milk; however, t h e i r  r e a c t i v i t y  is  
somewhat muted when compared with MLC-reactive PBL; 4) ML from 
t e t anus  o r  Candida p o s i t i v e  p a t i e n t s  a r e  u sua l ly  unresponsive i n  
cu l tu r e ;  however, t h e  r eve r se  a p p l i e s  f o r  responses t o  t h e  K 1  
ant igen o f  E - c o l i ;  5) This  s e l e c t i v e  r e a c t i v i t y  of  ML i s  not  due 
t o  s u p p r e s s ~ v ~ c t o r s ,  an t i gen  s p e c i f i c  popula t ions  o f  
suppressor  c e l l s ,  o r  lack o f  adherent  c e l l s  i n  milk. The d a t a  
suggest  t h a t  milk may lack c e r t a i n  an t igen - r eac t i ve  lyr-pliocytes 
i n  p e r i p h e r a l  blood and be a source  of  s p e c i f i c  c lones  o f  r e a c t i v e  
maternal  lymphocytes. Supported by NIH g ran t s  N33.314 and N30160. 

Manhasset, 

EFFECTS O F  ACUTE HYPOTHERMIA O N  INTESTINAL FUNC- 
TION. Jon Blumenfeld, Fima Lifshitz, Raul A. Wapnir and 
Saul Teichberg, Dept. of Peds., North Shore Univ. Hosp., 

NY and Dept. of Peds., Cornell Univ. Med. Col., NY, NY. 
To discriminate the effects of hypothermia from those of other meta- 

bolic stresses on intestinal function; cell turnover, enzymes, histologyand 
ultmstructure were assessed in four groups of 60-80 gms. rats. Shaven and 
unshaven rats were exposed to a cold stress a t  4°C far 4-6 hrs. (SE andUE). 
Control animals remained a t  room temperature (26OC) (SC and UC). Hypo- 
thermia was induced in group SE, with deep rectal temperature (T) of 230 * 2OC. U E  animals had T = 3.5' + .5OC. Groups SC and UC were normo- 
thermic (T = 36' + 1°C). All rats had similar arterial pO2 and hepatic 
tryptophan oxygenase levels. Acute hypothermia induced a sloughing of 
superficial cells from the villus into the lumen of the gut, as indicated by 
a decrease in intestinal mucosal/luminal cell number ratios (means 5 SD; 
SE = .76 + .29; SC = 1.76 + .45, p c.05). 3~ thymidine incorporated into 
DNA in intestinal mucosal cells and luminal washes was similar in all  groups 
(mucosal: SE = .018 + .010, SC = .014 2 .004, UE = .014 + .010, UC = 
.020+.010; luminal: SE= .135+ .110 ,  UE= .139+ .050 ,  U C =  .095+  
.059 dpm/mg DNA. In addition, intestinal disaccharidases (lactase,su- 
crase, maltose) and alkaline phosphatase were not altered. There were no 
histological and ultrastructural abnormalities caused by acute hypothermia. 
Therefore, intestinal cellular alteraiions reported earlier in hypothermia 
may have been caused by associated factors other than a decreased body 
temperature. 

AGAROSE-GEL LIPOPROTEIN ELECTROPHORESIS I N  REYE'S 307 SYNDROME(RS) Robert C. Bobo, William K. Schuber t ,  
John C. P a r t i n ,  Jacquel ine  S. P a r t i n ,  Cathy McGraw 

Ch i ld ren ' s  Hosp i t a l  Research Fdn., C inc inna t i ,  Ohio 
Defect ive  formation of very low d e n s i t y  l i pop ro t e in - l i ke  par- 

ticles(VLDL) by t he  l i v e r  of p a t i e n t s  wi th  s eve re  RS has  been re-  
por ted .  This  r epo r t  de sc r ibe s  t h e  r e s u l t s  of plasma l i p o p r o t e i n  
e lec t rophores is (LPE)  i n  41 p a t i e n t s  w i th  biopsy o r  autopsy proven 
RS. LPE a t  t h e  t ime of d i agnos i s  showed t h a t  29 p a t i e n t s  w i th  
s eve re  RS (Grades III ,IV,V) had absent  pre-beta- l ipoprote in  (PBL) 
and 4 had t r a c e  amounts. Of 8 p a t i e n t s  wi th  mild t o  moderate RS 
(Grades 1 , I I )  4 had absent  PBL. 2 had t r a c e  and 2 had normal am- 
ounts .  The PBL re turned t o  normal i n  a l l  32 su rv ivo r s  except 2 
dur ing t he  recovery phase and a t  followup. Alpha-lipoprotein was 
decreased o r  absent  i n  20 p a t i e n t s  with s eve re  RS and 2 wi th  mild 
t o  moderate RS. Beta- l ipoprote in  was reduced i n  15 p a t i e n t s  w i th  
s eve re  RS and i n  4 wi th  mild t o  moderate RS. Elect ron microscopy 
(EM) of t he  l i v e r  of p a t i e n t s  wi th  s eve re  RS showed f l a t  and 
empty g o l g i  s accu l e s  ( s i t e  of s t o r age  of VLDL) wi th  reaccumula- 

EFFECTS OF FEEDING ON STOOL ENDOTOXIN: POSSIBLE RE- 
LATIONSHIP TO NECROTIZING ENTEROCOLITIS(NEC). 308 Edwin G. Brown, Eugene Ainbender and Asron I. Sweet. 

Mount S ina i  School of  Medicine, Department of P e d i a t r i c s ,  
New York, New York. 

In our  ca se  m a t e r i a l ,  89% of i n f a n t s  w i th  NEC had been fed 
formula. Of t he se ,  70% developed symptoms wi th in  72 hours a f t e r  
t h e  f i r s t  feed and most of t he  remainder were symptomatic before  
28 days from onset  of  feeding.  Since  symptoms of NEC a r e  common 
t o  endotoxic shock and because abso rp t ion  of  endotoxin from the  
gut  has been shown i n  animals ,  i t  is poss ib l e  t h a t  endotoxin may 
be t h e  cause  of  many symptoms o f  NEC i n  human i n f a n t s .  

We have measured endotoxin and counted t he  number of  bac t e r i a  
i n  f r e s h  s t o o l  of formula fed  and b r e a s t  fed term i n f a n t s  a s  w e l l  
a s  formula fed low-birth-weight i n f a n t s .  Regardless of  t h e  kind 
of  milk g iven,  75% of  i n f a n t s  had a t  l e a s t  10 ug endotoxin and 
5 x 10' Gram-negative bac t e r i a /g  wet s t o o l  w i th in  72 hours a f t e r  
s t a r t i n g  feeds .  The remainder a t t a i n e d  t he  same values  w i t h i n  
14 days a f t e r  i n i t i a t i o n  of  feeds. Low-birth-weight and term 
i n f a n t s  had 0 .1  ug o r  l e s s  endotoxin/g wet s t o o l  u n t i l  feedings  
were begun. These f i nd ings  i n d i c a t e  t h a t  t h e  presence of  endo- 
t ox in  and Gram-negative b a c t e r i a  i n  t he  s t o o l  of  newborn i n f a n t s  
r e s u l t s  p r imar i l y  from the  i n t a k e  of  milk and is not  inf luenced 
by t he  source  of milk used. I t  is of i n t e r e s t  t h a t  t he  
appearance of  l a r g e  numbers of Gram-negative organisms and endo- 
t ox in  i n  s t o o l  and t h e  f i r s t  symtoms of  NEC frequent ly  occur  
w i th in  72 hours a f t e r  the  i n t i a t i o n  of feedings .  

LIVEK IN BEYE'S SYI~DROME (RS): NORMAL K~ OF MITOCHON- 309 DRrAL UREA mcLE ENZYMES (cps, oTc) m FAILURE OF 4- 
PENTENOIC ACID (PA) TO ACCOUNT IN VITRO FOR THE TRAN- 

SIENT REDUCTION OF ACTIVITY OF THE TWO ENZYMES I N  VIVO. Ted 
Brown, George Hug, Les t e r  Lansky, Kevin Bove and William Schuber t ,  
Departments of P e d i a t r i c s ,  U n i v e r s i t i e s  of C inc inna t i  and Kansas, 
C inc inna t i ,  OH and Kansas C i ty ,  KS. 

Our f i nd ing  of reduced carbamyl phosphate synthetase(CPS) and 
o r n i t h i n e  transcarbamylase(0TC) i n  RS l i v e r  ha s  now been confirmed 
by o the r s ,  They proposed increased Km of OTC o r  i n  v i t r o  i nh ib i -  
t i o n  by PA of CPS and OTC a s  g e n e t i c  and/or acquired  b a s i s  of  RS. 
We s tud i ed  l i v e r  of 31 "normal" and 1 3  RS p a t i e n t s  some b iops i ed  
repeatedly  f o r :  urea  cyc l e  enzymes(in nm c i t r u l l i n e  f o r  CPS, OTC; 
nm urea  f o r  ASS, ASL, arginaselmg prot fmin) ;  Km of CPS and OTC(in 
mM)- e f f e c t s  on CPS o r  OTC of 30 min incubat ion a t  37OC. w i th  PA 

o r  ~ O - ~ M  lnormals i n  b r a c k e t s l :  CPS 6.27+2.45111.54?4.241: . , 
OTC 139.19?41,83[307,49f94.15]; ASS 16.19i3.78[16.j5?6.37]; ASL 
16.10?3.36[15,77?4,68]; a rg inase  746,68?160.30[713,17!258.01]; K, 
CPS f o r  N H ~ +  38.68C19,62[52.31?22,67] ; Km CPS f o r  ATP 4.42f2.84 
[4.21?1.93]; Km OTC f o r  o r n i t h i n e  0,24?0.12[0.23?0.111; Km OTC f o r  
carbamyl phosphate 0,80?0,61[0,81?0.451. S ince  PA d id  no t  reduce 
CPS o r  OTC i n  v i t r o ,  t h e  s i g n i f i c a n t  (p<0.005) i n  v ivo  r educ t ion  
by 46 and 56% has  no t  been l i nked  t o  PA. This  r educ t ion  i s  great -  
e s t  a t  onse t  of RS and then disappears  a s  shown i n  l a t e  autopsy 
and r epea t  b iopsy specimens. Normal Km d id  n o t  i n d i c a t e  a g e n e t i c  
b a s i s  of RS. CPS and OTC reduct ion may b e  t y p i c a l  f o r  RS; i t  d id  
no t  occur i n  l i v e r  w i th  f a t t y  metamorphosis of a s p i r i n  in toxica-  
t i o n  o r  a rg in inosucc in i c  syn the t a se  def ic iency.  

FASTING SERUM GASTRIN I N  CHILDREN WITH DUODENAL ULCER 
COMPARED TO CONTROLS. Dennis L. C h r i s t i e ,  Marvin E. 310 Ament. UCLA School of Medicine. Department of - . . 

P e d i a t r i c s ,  Los Angeles, Ca l i fo rn i a ,  90024. 
F i f t y - e igh t  ch i l d r en  and adolescents  between 5 and 20 yea r s  of 

age had f a s t i n g  serum g a s t r i n  determined by radioimmunoassay. 
Nine ch i ld r en  between 11 and 15 yea r s  of age wi th  duodenal u l c e r  
(DU) diagnosed by evidence of an  u l c e r  c r a t e r  on upper gas t ro-  
i n t e s t i n a l  radiographs  o r  by gastroduodenoscopy a l s o  had f a s t i n g  
serum g a s t r i n  l e v e l s  determined dur ing an  a c t i v e  phase of t h e i r  
d i s e a s e .  

The mean f a s t i n g  serum g a s t r i n  f o r  t he  duodenal u l c e r  ch i l d r en  
was 39.4 + 8 .0  pglml; t he  58 c o n t r o l s  had a l e v e l  of 39.9 ? 6.2 
pg/ml (P >0.05).  S t a t i s t i c a l l y  t h e r e  was no s i g n i f i c a n t  d i f -  
f e r ence  i n  f a s t i n g  g a s t r i n  among the  c o n t r o l  ch i l d r en  when age 
was considered.  (Table I )  . 

These r e s u l t s  demonstrate t h a t  f a s t i n g  serum g a s t r i n  i n  
ch i ld r en  w i th  duodenal u l c e r  i s  s i m i l a r  t o  l e v e l s  i n  a c o n t r o l  
popula t ion.  

t i o n  of VLDL dur ing t h e  recovery  phase and a t  followup. Eight FASTING SERUM GASTRIN LEVELS I N  CONTROL 
seve re ly  ill ch i ld r en  c l i n i c a l l y  suspected  of having RS because AND DUODENAL ULCER CHILDREN * 
of encephalopathy and e l eva t ed  l i v e r  enzymes had PBL p re sen t  i n  Age (years)  No. P a t i e n t s  Mean Gas t r i n  
t h e i r  plasma. They were subsequently proven by l i v e r  b iopsy,  Normals 5 - 10 21 28.6 ? 3.3 
w i th  l i g h t  and EX, no t  t o  have RS a l though 7 had mild t o  s eve re  11 - 15 22 45.4 2 7.8 
f a t t v  chanee i n  t h e i r  l i v e r .  Thus a o r ed i c t ab l e  o a t t e r n  of block- 16 - 20 1 5  41.b f l b .6  - 
ed hepa t i c  t r i g l y c e r i d e  s e c r e t i o n  is  c o n s i s t e n t l y  seen e a r l y  i n  Duodenal Ulcer  
RS which r e l a t e s  we l l  t o  t he  s e v e r i t y  of t he  hepa t i c  i n i u r y  and 11 - 15  - .  
t o  hepa t i c  recovery .  
Support:  NIH #IF-22-AM-03204-01 and CRC Grant #RR-00123 *(pg/ml 2 1 s.E.) 



GASTRIN RESPONSE TO A PROTEIN MEAL I N  CHILDREN WITH 311 DUODENAL ULCER. Dennis L. C h r i s t i e ,  Marvin E. Ament. 
UCLA School of Medicine, Department of P e d i a t r i c s ,  

Los Angeles, C a l i f o r n i a ,  90024. 
Gas t r i n  r e l e a s e  a f t e r  a p r o t e i n  meal was evaluated  i n  9 normal 

ch i ld r en  (N) and 8 w i th  duodenal u l c e r  (DU). Each c h i l d  a t e  2 
hard bo i l ed  eggs, 2 p i eces  of bu t t e r ed  t o a s t  and 8 oz. of skim 
milk. Venous blood was withdrawn j u s t  p r i o r  t o  ea t i ng  and 15,30, 
45 and 60 minutes a f t e r  e a t i ng .  Serum g a s t r i n  determinat ions  
were done by radioimmunoassay. Fas t i ng  serum g a s t r i n  was s i m i l a r  
i n  DU and N. Both groups showed a s t a t i s t i c a l l y  s i g n i f i c a n t  r i s e  
i n  g a s t r i n  l e v e l s  a f t e r  e a t i ng .  Mean serum g a s t r i n  was h igher  a t  
each t ime per iod f o r  DU when compared t o  N but  was s i g n i f i c a n t l y  
d i f f e r e n t  only  a t  15 minutes (P c0.025).  

SERUM GASTRIN LEVELS AFTER PROTEIN MEAL (pp/ml) 
(P va lues  r ep re sen t  change of g a s t r i n  over f a s t i n g  l e v e l )  

Fas t i ng  - 15' 30 ' - 45 ' - 60' - 
DU 42.5 95.0 76.9 79.5 72.6 

N 32.3 43.8 51.7 48.0 51.6 
f 6.3 t 8.9 ' 11.3 + 9.4 + 7.8 

P NS <O. 05 <0.01 <0.001 
Conclusions: 1) Af t e r  a p r o t e i n  s t imu lus  N and DU ch i ld r en  have 
a g a s t r i n  response  s i m i l a r  t o  a d u l t s .  2) DU ch i ld r en  have a 
h igher  g a s t r i n  r i s e  a f t e r  e a t i n g  which peaks e a r l i e r  than i n  
N c h i l d r e n  (15 minutes post-stimulus ( P <0.025). 

COMPARISON OF ARM PATCH (APS) AVD WHOLE RODY SWEAT 
(WBS) IN CYSTIC FIBROSIS (CF) PATIEVS Awn COWROLS. 312 Lawrence F. When, P h i l i p  M .  F a r r e l l ,  David IV. 

Lundgren and Paul A. d i  Sant'Agnese. NIH, Rethesda, Md. 
A comparison of  sweat e l e c t r o l y t e s  from s i n g l e  s i t e  (ADS by 

p i l oca rp ine  iontophores is )  and whole body (WBS, r i n s e d  a f t e r  
thermal s t imu la t i on )  was done i n  19 CF and 5 con t ro l  young 
a d u l t s .  For a l l  s u b j e c t s ,  t h e  two methorls c o r r e l a t e d  s i g n i f i -  
c a n t l y  (p <.001) f o r  sweat C1 (r=.830) and Ya (r=.842) concen- 
t r a t i o n .  Sweat Na and C1 were s i g n i f i c a n t l v  h iqher  (p <. 001) f o r  
CF by each method whi le  t h e  range o f  sweat r a t e s  was s i m i l a r .  

Cyst ic  F ib ros i s  P t s .  Controls  
WBS WBS APS APS - - 

Na Conc. ,mEq/l 105.8'23.8 110.0f17.9 37.0'11.3 34.0'13.6 
C1 Conc.;m~q/l 106.2'21.8 106.0'16.0 24.6i12.1 23.6t11.4 
Sweat rate,gm/min/m 4.21t1.02 2.05' 71 3.52f .96  2.81' .27 

By each method, Na exc re t i on  r a t e  (mEq/min/m2) was a l i n e a r  
funct ion o f  sweat r a t e  f o r  CF sub jec t s  (s lope  . I25 mEq/gm f o r  
APS and .116 mEq/p f o r  WBS) bu t  not  c o n t r o l s , f o r  t h e  range of  
sweat r a t e s  induced. Sweat r a t e s  were g r e a t e r  by thermal stimu- 
l a t i o n  t han  p i l oca rp ine  i on tophore s i s ,  but  f i n a l  Na concentra t ion 
was not  a f f e c t e d  because Na exc re t i on  r a t e  va r i ed  wi th  CF sweat 
r a t e .  These da t a  support r ecen t  s t u d i e s  suggest ing t h a t  t h e  CF 
sweat d e f e c t  is  due t o  a Na reabsorpt ion i n h i b i t o r y  f a c t o r .  

This  i s  t h e  f i r s t  comparison of  APS and lVBS i n  CF s u b j e c t s .  
S ince  t h e  e l e c t r o l y t e  concentra t ion of WRS r e f l e c t s  s i n g l e - s i t e  
c o l l e c t i o n ,  whole body sweat may be u se fu l  i n  s tudying chemical 
and o t h e r  p r o p e r t i e s  of sweat .  

DELAYED SMALL BOWEL TRANSIT I N  ACUTE AND CHRONIC 313 DIARRHEAL SYNDROMES. J. L. Cupello,  J .  T. Rodr iwez? 
F. N .  Flores*, T. L. Huang and B. L. Nichols.  Depart- 

ment of P e d i a t r i c s .  Baylor Col lege  of Medicine, Houston, Texas 
77025. "Unidad d e - ~ s & d i o s  ~ l i n i c o s  , ~ o o s e v e l t  ~ o s ~ i t i ,  Guate- 
mala C i ty ,  Guatemala. 

Although it i s  widely recognized t h a t  mouth t o  anus t r a n s i t  
t ime is  acce l e r a t ed  i n  d i a r rhea ,  l i t t l e  informat ion is  a v a i l a b l e  
concerning t r a n s i t  i n  t h e  smal l  bowel. Twenty-four ch i ld r en  be- 
tween t h e  ages of  6 months and 6 yea r s  w i th  acu t e  o r  chronic  di- 
a r r h e a l  syndromes were i n v e s t i g a t e d  f o r  sma l l  bowel t r a n s i t  t ime  
(SBTT). Using an app l i ca t i on  of t h e  Fick p r i n c i p l e ,  a l l  sub j ec t s  
had a double lumen c a t h e t e r  pos i t i oned  i n  t h e  sma l l  i n t e s t i n e  wi th  
po r t s  l o c a t e d  1 meter apa r t .  A bo lus  of 45 PEG was de l i ve red  i n t o  
t h e  stomach and t h e  r a t e  of  appearance was monitored a t  t h e  two 
c o l l e c t i n g  p o r t s .  Four normal ch i ld r en  had  an SBTT of 60 min/ 
meter .  One s u b j e c t  w i th  s h i g e l l a  was 30 min/m. Twelve ch i ld r en  
wi th  a c u t e  non-speci f ic  d i a r r h e a  had a mean SBTT of 90  min/m wi th  
a range o f  75 t o  120 min/m. Seven sub j ec t s  wi th  sub-acute non- 
s p e c i f i c  d i a r r h e a  had a mean of 100 minjm wi th  a range of 90 t o  
150. I n  each ca se ,  t h e  i nc rea se  i n  SBTT was a s soc i a t ed  w i th  an 
i n c r e a s e  i n  luminal  f r e e  b i l e  ac id s .  

This  i n v e s t i g a t i o n  po in t s  out  t h a t  t r a n s i t  i n  t h e  smal l  bowel 
may a c t u a l l y  b e  delayed i n  c e r t a i n  k inds  of  d i a r r h e a  and suggests  
t h a t  t h e  deamidation of  luminal  b i l e  ac id s  r e s u l t s  from r e l a t i v e  
stasis i n  t h e  sma l l  bowel i n  non-speci f ic  d i a r r h e a l  syndromes. 

Research suppor t  i s  acknowledged from NIH Tra in ing  Grant USPH 
5 R01 AM-05721, USPH Research Grant RR-00188 and Universidad d e l  
Zu l i a ,  Maracaibo, Venezuela. 

BACTERIAL FLORA OF HUMAN MILK. Ar h idelman, 

314 Georqe Szi lapvi  and S h i r l e v  Fahie.t(;nt:: Ey: 
Lawrence Gar tner)  Depts. of Peds 6 Lab. Med., Hosp. 

of the  Alber t  E ins t e in  College of Medicine, Bronx, N . Y .  
To a s s e s s  the  po t en t i a l  bac t e r io log i c  r i s k  of u t i l i z i n g  f r e s h  

u n s t e r i l i z e d  human milk f o r  feeding of high r i s k  i n f a n t s ,  milk 
was obtained f r a n  44 heal thy mothers between the  1s t  and 3 rd  day 
of l i f e  u t i l i z i n g  a s t e r i l e  Egnell b r ea s t  pump a f t e r  c l eans ing  of 
t h e  b rea s t  wi th  s t e r i l e  water .  Individual c u l t u r e s  were obta ined 
f r a n  the  n ipple  and milk a t  t he  t ime of c o l l e c t i o n .  

All c u l t u r e s  were p o s i t i v e .  In 37 (80%) mothers t he  same 
organisms were recovered from both t h e  n ipple  and mi lk .  Cul ture  
of t he  n ipple  revealed:  coagulase  neg. s t aph  (CNS) 43 (38%). 
s t r e p  v i r i dans  3 (20%), coagulase pos. s t aph  (CPS) 6 (14%), 
a lpha  s t r e p  3 (PA) ,  enterococcus 2 (5%) and Klebsiel l a  1 (2%).  
From the  milk CNS was cu l tu r ed  in 43 (38%), CPS 3 (20%), s t r e p  
v i r i dans  3 (20%), a lpha  s t r e p  3 ( E ) ,  enterococcus 2 ( 5 % ) ,  
Klebs i e l l a ,  E .  Coli and Here l l i a  1 (2%) each.  Colony counts  in 
t he  milk exceeded 100,000/ml in two samples.  In t he  remainder 
t h e  mean colony count was 15,700+20,000 (SD)  ( range 900 -30 ,00~ /  
ml ) .  

The da t a  demonstrates t h a t  c l ean ly  co l l ec t ed  u n s t e r i l i z e d  
milk i s  contaminated by t he  bac t e r i a l  f l o r a  present  on t he  
n ipple .  The predominant organisms a r e  non-pathogenic s t aph  and 
s t r e p ,  In individual  samples colony counts exceeding 10,00O/ml 
of coagulase p o s i t i v e  s t aph  and pathogenic gram negat ive  
organi sm were recovered. 

DIETARY EVALUATION OF CHILDREN UNDERGOING CHRONIC 
HEMODLALYSIS. Demetrius E l l i s ,  In  e Mau e r ,  Gladvs H. 315 Hirschman, Mary G. Beale and .Tame: C.M.'Chan. ( I n t r .  

by Wellington Hung.) Department of Nephrology, Ch i ld r en ' s  Hospi- 
t a l  Nat ional  Medical Center and George Washington Un ive r s i t y ,  
Washington, D.C. 

The severe  growth r e t a r d a t i o n  i n  7 of 8 ch i ld r en  undergoing 
maintenance hemodialysis (HD) a t  our cen t e r  prompted t h i s  s t udy  
i n t o  t h e i r  c a l o r i e ,  p r o t e i n  and minera l  i n t ake .  The mean age  was 
13.5 (8-20) yea r s  w i th  a mean du ra t i on  of HD of 15.3  (5-24) 
months. The d i e t  d i a r y  was recorded by t he  mother a f t e r  d e t a i l e d  
i n s t r u c t i o n s  by t h e  r e sea rch  d i e t i t i a n .  Data from 2 t o  6 weekend 
pe r iods  were remarkably s i m i l a r  pe rmi t t i ng  accu ra t e  q u a n t i t a t i o n  
and comparison w i th  t h e  recommended d i e t a r y  i n t a k e  a s  shown below: 

ACTUAL RECOMMENDED 
calories/rn2/d 833+_253 2400 
P ro t e in  g/kg/d 1.3k0.5 2 
Sodium m ~ ~ / m ~ / d  33+_17 40 
Potassium m ~ ~ / m 2 / d  2 2 9  30 

The one p a t i e n t  who maintained normal growth was found t o  consume 
s u b s t a n t i a l l y  h igher  q u a n t i t i e s  of c a l o r i e s  and p r o t e i n  and is 
no t  i n c 1 u d e d . h  t h e  above ca l cu l a t i ons .  

These da t a  i n d i c a t e  t h a t  only  35% of t h e  recommended amount of 
c a l o r i e s  and 64% of t h e  des i r ed  amount of  p ro t e in  were i nges t ed .  
This  de f i c i ency  i n  c a l o r i e  and p r o t e i n  i n t a k e  may l i m i t  n i t rogen  
turnover  and con t r i bu t e  t o  increased frequency of HD and de- 
creased growth. 

DECREASED LOWER ESOPHAGEAL SPHINCTER PRESSURES (LESP) 
IN GASTROESOPHAGEAL REFLUX OF CHILDHOOD. Arthur  R. 316 Euler ,  Marvin E. Ament.* UCLA School of Medicine, 

Department of P e d i a t r i c s ,  Los Angeles, Ca l i fo rn i a ,  90024. 
The s tudy of esophageal m o t i l i t y  wi th  measurement of r e s t i n g  

LESP by a constant  pe r fu s ion  (0.8cc/min) c a t h e t e r  system and rap- 
i d  p u l l  through technique i s  a we l l  e s t ab l i shed  method f o r  evalu- 
a t i o n  of gastroesophageal r e f l u x  (GER) i n  a d u l t s  but  has not  been 
widely used i n  ~ e d i a t r i c s .  F i f t e e n  i n f a n t s  and t e n  ch i ld r en  
(age = 4.5-18 y r s . )  wi th  symptoms of GER were s tud i ed  t o  de t e r -  
mine i f  t h i s  examination could p red i c t  which p a t i e n t s  would re- 
q u i r e  s u r g i c a l  co r r ec t i on .  A l l  i n f a n t s  and one c h i l d  were se-  
dated  wi th  meperidine, chlorpromazine and promethazine. GER was 
p re sen t  on t he  esoohagram of f i v e  i n f a n t s  and t h r e e  ch i ld r en .  
A l l  i n f a n t s  received a medical regimen ( th ickened feedings  every 
2-3 hours and were kept i n  an up r igh t  p o s i t i o n  24 hours a day) 
f o r  3 weeks. S ix  i n f a n t s  d id  not  cease  vomiting and/or ga in  
weight;  they had Nissen fundopl ica t ions .  These s i x  i n f a n t s  had a 
mean LESP of 12.7mm. Hg. (Range = 11.3-15.0) wh i l e  t he  r e m a k i n g  
n ine  had a mean LESP of 19.6mm. Hg. (Range = 15.0-25.0). Four 
ch i ld r en  had endoscopic o r  h i s t o l o g i c  proven e sophag i t i s  and re-  
qui red  surgery .  Their  mean LESP was 8.25mm. Hg. (Range = 6.5  - 
10.0).  The remaining s i x  ch i ld r en  d id  no t  have e sophag i t i s  and 
had a LESP of 16.6mm. Hg. (Range = 10.0-20.0).  The mean LESP is  
s i g n i f i c a n t l y  lower i n  p a t i e n t s  who required  surgery  r ega rd l e s s  
of age ( In fan t s  = P<0 .001 ;  Children = P < 0 . 0 0 5 ) .  Esophageal 
m o t i l i t y  s t u d i e s  should be done i n  a l l  ch i l d r en  w i th  GER symp- 
toms t o  help  determine which p a t i e n t s  w i l l  r equ i r e  s u r g i c a l  cor- 
r ec t i on .  



SERUM LIPIDS DURING TOTAL PARENTERAL NUTRITION WITH 
INTRALIPID a (TPN-IL) . Frank A. F rank l in  J r  . John 317 B. Watkins, Lesley Hea f i t z ,  Alexander W.'~low:s and 

Jan L. Breslow, (spon. by H .  William Taeusch,Jr.)  Harvard Medical 
School,  Ch i ld .  Hosp. Med. C t r . ,  Dept. of P e d i a t r i c s ,  Boston. 

14 neonates app rop r i a t e  f o r  g e s t a t i o n a l  age (wgt 709-1120gms) 
wi thout  s u r g i c a l  d i s e a s e ,  received TPN-IL d a i l y  with g lucose  (12 
gmslkg) amino a c i d s  (3  gms/kg) and I n t r a l i p i d  10% (IL) (30ccIkg) 
by pe r iphe ra l  ve in  a t  day 10 f 1 (Avg f S.E.) f o r  18  f 3 days .  
Growth i n  14/14 i n f a n t s  equal led  i n t r a u t e r i n e  r a t e s  whi le  on TPN- 
IL a t  90-100 ca l l kg lday ,  wi th  s u r v i v a l  i n  11114.The disappearance  
r a t e  of plasma l ac t e scence  a f t e r  an  IL bolus  (3.5ccIkg) was 3.1 
f 0.3%/min with no change du r ing  TPN-IL. Lactesence and/or  eleva- 
ted  serum t r i g l y c e r i d e s  (TG) developed dur ing TPN-IL i n  only 1 /14 
i n f a n t s .  However, a l l  14 developed e l eva t ed  serum c h o l e s t e r o l  
(CH) t o  peak l e v e l s  (216 f 14 mg%) wi th in  1-3 weeks, which re- 
turned t o  pre  TPN-IL l e v e l s  (111 f 6 mg%) by 1 week a f t e r  TPN-IL 
and adequate o r a l  i n t ake .  This  i nc rea se  was a s  f r e e ,  u n e s t e r i f i e d  
CH and was accompanied by a p rominen tp  band on e l ec t rophore s i s .  
S imi l a r  changes developed i n  a d u l t  r a t s  by 1 week on TPN-IL: 
(ba se l i ne  CH 78 f 7 mg% t o  420 f 28 mg% with  normal TG). The low 
dens i t y  l i p o p r o t e i n  f r a c t i o n  of r a t  plasma had migra t ion and 
was markedly enr iched i n  phospholipid and f r e e  CH. Similar  l i po -  
p ro t e in s  occur i n  b i l i a r y  obs t ruc t i on  and LCAT de f i c i ency .  
Conclusion: Small neonates were capable of i n t r a u t e r i n e  r a t e s  of 
growth on TPN-IL. However, a l l  developed e levated  CH a s  f r e e ,  
u n e s t e r i f i e d  CH. An exper imenta l  model has been developed t o  
d e f i n e  t he  b a s i s  and s i g n i f i c a n c e  of t h i s  a l t e r e d  CH metabolism. 

ESSENTIAL FATTY ACID DEFICIENCY, PLATELET AGGREGATION 318 AND THE MAJOR URINARY METABOLITES OF THE E PROSTA- 
GLANDINS (PGE-M) I N  THE NEWBORN. Zvi Friedman, 

Edward Lamberth, Hans Seyberth and John A. Oates (Spon. by 
Nicholas M. Nelson).  Penn S t a t e  Univ. Col l .  Med., M. S. Hershey 
Med. C t r . ,  Dept. of Ped., Hershey, Pa. and Vanderbi l t  Med. Ctr . ,  
Depts. of Pharm. and Med., Nashvi l le ,  Tenn. 

S ix  newborn i n f a n t s  ( f i v e  prematures) r ece iv ing  f a t  f r e e  
p a r e n t e r a l  n u t r i t i o n ,  developed biochemical evidence of e s s e n t i a l  
f a t t y  a c i d  (EFA) de f i c i ency .  These changes were manifested by a 
decrease  i n  arachidonic  and l i n o l e i c  a c i d ,  an  i nc rea se  i n  5 ,8 ,11 
e i c o s a t r i e n o i c  a c i d ,  pa lmi to l e i c  and o l e i c  a c i d s  and a t r i e n o i c f  
t e t r a e n o i c  r a t i o  of more than 0.4. At t h e  time of EFA d e f i -  
c iency,  p l a t e l e t  cha l l enge  w i th  M P  revealed  impaired aggregat ion 
and marked d i s agg rega t ion  when compared w i th  c o n t r o l s  (18% v s  43% 
a t  2.5 UM ADP and 34% vs  52% a t  5.0 !.IM ADP). P l a t e l e t  f unc t ion  
re turned t o  normal upon recovery  from t h e  EFA d e f i c i e n t  s t a t e .  
PGE-M, 7a-hydroxy-5, 11-diketotetranorprostane-1, 16-dionic a c i d  

CHOLESTYRAMINE THERAPY I N  CHILDREN WITH CHRONIC DIAR- 320 RHEA: EVIDENCE FOR THE INHIBITION OF AMINO ACID AB- 
SORPTION BY BILE SALTS. Adolfo D. Garnica,* Owen M. 

Rennert,  and Bradley M. Rodgers. Univers i ty  of F lo r ida  College 
of Medicine, Divis ion of Genet ics ,  Endocrinology, and Metabolism, 
Department of P e d i a t r i c s ,  Ga inesv i l l e .  

F ive  ch i ld r en ,  ranging i n  age from 5 weeks t o  4 yea r s ,  were 
t r e a t e d  f o r  chronic  d i a r rhea  wi th  o r a l  choles tyramine,  3-12 gm/ 
day, i n  4-6 equal ly  d iv ided doses.  Treatment w i th  cholestyramine 
r e s u l t e d  i n  a marked decrease  i n  24-hour s t o o l  ou tpu t ,  and of 
t o t a l  s t o o l  sodium, amino ac id s ,  p ro t e in ,  n i t rogen  and b i l e  
ac id s .  The concen t r a t i ons  i n  s t o o l  of sodium, amino a c i d s ,  and 
b i l e  a c i d s  a l s o  decreased.  I n  v ivo,  water ,  e l e c t r o l y t e  and hex- 
o se  absorpt ion has  been shown t o  be i n h i b i t e d  by b i l e  ac id s .  I n  
v i t r o ,  t he  i n h i b i t i o n  of amino ac id  absorpt ion i n  r a t  ileum by 
glycochola te ,  taurochola te ,  and deoxycholate has  r e c e n t l y  been 
demonstrated. B i l e  a c i d s  a r e  known t o  be bound by cholestyramine. 
Our i n  v i t r o  s t u d i e s ,  however, i n d i c a t e  t h a t  t h e r e  is  a neg l i -  
g i b l e  b inding of amino a c i d s  by cholestyramine a t  pH 5 ,  6 and 7. 

This  d a t a  v e r i f i e s  t h e  observat ion t h a t  some p a t i e n t s  w i th  
chronic  d i a r r h e a  might be e f f e c t i v e l y  t r e a t e d  w i th  o r a l  choles- 
tyramine. It suggests ,  moreover, t h a t  t he  b e n e f i c i a l  e f f e c t  of 
cholestyramine apparent ly  r e s u l t s  from its b i l e  ac id  b inding 
capac i ty ,  and a consequent improvement i n  water ,  e l e c t r o l y t e ,  
hexose and amino ac id  absorpt ion.  These observat ions  provide ,  
f o r  t he  f i r s t  t ime, i n  v ivo evidence f o r  t h e  i n h i b i t i o n  of 
amino ac id  absorpt ion by b i l e  ac id s .  

9 I ;~ \~RAL-ENI?~LHED P'Oii!"IUiA FOR THE (1530-GH 

321 INPAYT. J u d l t h  C i h b ~ ,  David  S a n d s ,  a n d  
I t c h e r t  Ushe r .  ? f c G i l l  i i n iv . ,  h o y a l  V i c t o r i a  

H n s n i t a l .  D e n t < .  o f  Obs.Oyn. and  Ped . ,  Y o n t r e a l .  , . 
T O  a t t a i n  c a l c u l a t e d  i n t r a - u t e r i n e -  ( I I ; )  a c c r e t i o n  

r a t e s ,  S i m i l a c n ( ~ l M !  was  e n r i c h e d  by i n c r e a s i n g  p r o -  
t e i n  l a $ ,  Na'j2%, 2k 1 4 0 %  all: P; 6 2 i  (=?); EXP was  f e d  
t o  1 5  i n f a n t s  ixnti!. 2-Kg w e i p , t l t ,  w i t h  1 5  c o n t . r c l s .  

h e s u l t s :  G I  t o l e r a n c e ,  f l u i d  r e r e n t i o n ,  t y r o s i n e m i a ,  
f a t  a h s o r p t i o n  (R7%) ,  a n d  g r o w t h  p a r a m e t e r s  w e r e  s i m i -  
l a r .  1 f e r a h o l i c  a c i d o s i s  a n d  b o n e  * m i n e r a l i z a t i o n  
w e r e  less f r e q u e n t  a n d  BUA was  h i g h e r  o n  5XP .  3-d?y 
b a l a n c e  s t u d i e s  <:one a t  1.5 a n d  z t  2 Kg showed  a l m o s t  
n o r m a l  I U  a c c r e t i o n  r a t e s  f o r  ~ a - a n d  Pi i n  i n f a n t s  f s d  
EX?, and  much l o w e r  v a l u e s  f o r  SIX. 

C o n c l u s i o n :  The m i n e r a l - e n r i c h e d  f o r m u l a  i s  w e l l -  
t o l e r a t e d ,  a n d  en! idnces  ;.? a n d  Pi r e t e n t i o n  a n d  b o n e  
m i n e r a l i z a t i o n .  

was analyzed i n  t h e  u r i n e  of EFA d e f i c i e n t  i n f a n t s  and compared D a l a n c e - s t u d y  d a t a :  r e t e n t i o n s [ ~ g / d a y :  
w i th  s i x  c o n t r o l s .  S i g n i f i c a n t  d i f f e r e n c e s  (pC0.05) were "* , , i ~ q  $G mrh N 
found i n  t he  exc re t i on  of PGE-M between t h e  two groups (0.53 )- 

0.11 v s  0.92 t 0.14 ug/24 h r s ) .  Ir i s  concluded t h a t  t he  EFA SXP a t  1 .5  Kg wt .  2 . 4 4  1.1 8.2* 75.6" 4 0 5  

de f i c i ency  s t a t e  i s  a s soc i a t ed  w i th  decreased p ros t ag l and in  OXP a t  2 Kg w t .  I .  7 4  0.6 6.44 R3.0* 3 6 1  

product ion and may exp la in  t h e  impaired p l a t e l e t  f unc t ion .  SIH a t  1 .5  Kg w t .  1.4sk 1 .6  2 .7% 52.2* 3 6 4  
S I X  a t  2 K g  wt. 1 .3* 1 . 3  5.04 49.7* 336  
i : , lL~: .  IiJ 1 .5  Ice 1. 5 0 .6  1 0 . 8  8 8 . 3  374  - -. - .  - 

AJZSETION 2 Kg 1 , s  0 .5  b. 4 8 5 . 4  368- 

(-  s i g n i f .  d i f f .  b e t w e e n  CXP a n d  SIM) 

CORRECTION OF ESSENTIAL FATTY ACID (EFA) DEFICIENCY 319 IN NEWBORNS BY CUTANEOUS APPLICATION OF SUNFLOWER- 
SEED (SFS) OIL. Zvi Friedman, Stephen J .  Shochat,  

Edward Lamberth, Kei th  H. Marks and M. J e f f r e y  Maise ls  (Spon. by 
Nicholas M. Nelson).  Penn S t a t e  Univ. Col l .  Med., M. S. Hershey 
Med. C t r . ,  Dept. Ped., Hershey, Pa. and Vanderbi l t  Med. C t r . ,  
Dept. Med., Nashvi l le ,  Tenn. 

Two newborn i n f a n t s  r ece iv ing  long-term, f a t - f r e e  p a r e n t e r a l  
n u t r i t i o n  developed biochemical evidence (one a l s o  developed 
c l i n i c a l  man i f e s t a t i ons )  of  EFA de f i c i ency .  Biochemical evidence 
of EFA de f i c i ency  was documented f i r s t  i n  plasma and then i n  red 
blood c e l l s  and adipose  t i s s u e  and included a decrease  i n  
arachidonic  and l i n o l e i c  a c i d s ,  an  i nc rea se  i n  5,8,11-eico- 
s a t r i e n o i c  a c i d ,  pa lmi to l e i c  and o l e i c  a c i d s  and a t r i e n o i c f  
t e t r a e n o i c  r a t i o  of more than 0.4. Cutaneous a p p l i c a t i o n  of 
SFS o i l ,  a source  r i c h  i n  t h e  e s s e n t i a l  f a t  l i n o l e i c  a c i d ,  
reversed t h e  c l i n i c a l  and biochemical man i f e s t a t i ons  of EFA 
d e f i r i e n r v .  

SITE OF BILE ACID DEAMIDATION I N  CHILDREN WITH SUB- 
ACUI'E DIARRHEAL SYNDROME (SE)  . :. S.  Gopalakrishna, 322 J ,  T. R o d r i ~ e z * ,  J. Alvarado*, C. T. L. Huang a n d g .  

L. Nichols.  Department o f  P e d i a t r i c s .  Baylor College of Medicine, 
Houston, Texas  - 77025. "Unidad de ~ s t u d i b s  ~ l i n i c o s  , Roosevelt  
Hosp i t a l ,  Guatemala C i ty ,  Guatemala. 

The presence  o f  i nc rea sed  f r e e  b i l e  ac id s  (FBA) i n  t h e  upper 
sma l l  bowel o f  ch i l d r en  w i t h  S E  was p rev ious ly  r epo r t ed  by our  
group. Purpose of  t h e  cu r r en t  i n v e s t i g a t i o n  was t o  determine t h e  
s i t e  of  deamidation of  conjugated b i l e  ac id s  (BA). 

Seven ch i ld r en ,  1 - 3 yea r s  of age, wi th  subacute  d i a r r h e a  of 
over two weeks were s tud i ed .  A l l  had nega t ive  c u l t u r e s  f o r  conven- 
t i o n a l  pathogens ( b a c t e r i a l  and p a r a s i t i c ) .  

The upper sma l l  bowel was i n tuba t ed  u s ing  a t r i p l e  lumen tube .  
1% PEG was infused through t h e  proximal po r t  a t  a constant  r a t e .  
A f t e r  g iv ing  3 cc o f  corn o i l  o r a l l y ,  luminal  f l u i d  was sampled 
from t h e  two d i s t a l  po r t s  l o c a t e d  20 cm apa r t .  At a s t e a m  s t a t e ,  
45 minutes fo l lowing g a l l  b l adde r  s t i m u l a t i o n ,  l umina l  FBAs in- - - - - - - -. . - , - - - 

Plasma EFA Values (% Tota l  F a t t y  Acids i n  Plasma Phosphol ip ids) :  c reased from 4.2 + 2.1% t o  10.3  2 3.2% of t o t a l  BAS ( p  < .05) 

Before SFS O i l  Af t e r  SFS Oi l  
(normal 3.2 + 1.1% ( R +  s .D.) ) .  When luminal f l u i d  was sub j ec t ed  

2.6 ? 0 .2  6.5 i 0.2 
t o  an i n  v i t r o  a s s v  of  deamidase u s ing  1 4 ~  l a b e l e d  t au rocho l i c  

L ino l e i c  Acid 
3.4 * 0 .1  16.2 + 0.6 

ac id ,  no  measurable a c t i v i t y  was noted.  
Arachidonic Acid 
E icosa t r i eno i c  Acid 10.9  * 0.2 2.6 * 0.1 

These d a t a  i n d i c a t e  t h a t  deamidation occurs  w i t h i n  t h e  upper 
sma l l  bowel of ch i l d r en  w i th  S E  and suggests  t h a t  t h e  enzyme i s  

It i s  concluded t h a t  cutaneous a p p l i c a t i o n  of o i l  r i c h  i n  f i xed  t o  t h e  mucosal su r f ace .  The p o s s i b i l i t y  t h a t  t h e  l i v e r  
l i n o l e a t e  i s  an e f f i c i e n t  r o u t e  f o r  supplementation of EFA and might s e c r e t e  FBAs i n  S E  i s  excluded. 
may c o r r e c t  t h e  development of EFA de f i c i ency  i n  s i c k  i n f a n t s .  Research suppor t  i s  acknowledged from N I H  T ra in ing  Grant USPH 5 

R01 AM-05721, Chi ldren 's  C l i n i c a l  Research Center N I H  2-MO1-RR 
00188 and Ross Laborator ies .  
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LIPID ABNORMALITIES I N  PSYCHOSOCTAL DWARFISM (PSD): 
A POSSIBLE SCREENING TEST. Nancy J. Hopwood, Dorothy 

I J.  m, 5. Hengstenberg, & Allan L. Drash. 
~ e z s .  Univ. of  Mich. Med. Sch., Ann Arbor & Univ. of 

Pgh. Sch. of  Med., P i t t sbu rgh .  
A d i s t i n c t i v e  p a t t e r n  of changing blood l i p i d s  has  been obser-  

ved i n  t h e  f i r s t  week of  h o s p i t a l i z a t i o n  of  8  ch i ld r en ,  age 1.9- 
10.7 y r s ,  wi th  growth r e t a r d a t i o n  l a t e r  proven t o  have PSD. On 
day 1 (morning a f t e r  admission) t h e  mean (;) f a s t i n g  serum tri- 
g lyce r ide  l e v e l  (TG) was 66 mg% & c h o l e s t e r o l  (C) 180 mg%. A l l  
f a s t i n g  s e r a  were t u r b i d  without c l e a r i n g  a f t e r  s t and ing  48 h r s .  
On day 2  t h e r e  was an  o f t e n  dramat ic  r i s e  of  TG (a 106 mg%) which 
decreased t o  normal by day 7  (x 59 mg%) wi thout  s i g n i f i c a n t  change 
of C, bu t  w i th  t o t a l  d isappearance  of  serum t u r b i d i t y .  Paper li- 
poprote in  e l ec t rophore s i s  o f  12 h r  pos tp rand ia l  plasma showed a  
l i g h t  chyle  spectrum c h a r a c t e r i s t i c  of  a  non-fas t ing  sample. Fa t  
t o l e r a n c e  t e s t  showed delayed c l e a r i n g  of t he  absorbed l i p i d  from 
t h e  serum of  1 case  & normal c l e a r i n g  i n  another  whose f a s t i n g  
serum was a l r eady  c l e a r .  Recurrence of  t u r b i d i t y  followed paren- 
t a l  v i s i t s  t o  t h e  h o s p i t a l  & c l ea red  again  wi th  pa ren t a l - ch i ld  
s epa ra t i on .  By c o n t r a s t ,  5  ch i l d r en  w i th  growth r e t a r d a t i o n  due 
t o  p r o t e i n - c a l o r i e  ma lnu t r i t i on ,  age  1.2-3.9 y r s  & 12 ch i ld r en ,  
age 3-10.4 y r s ,  w i th  i s o l a t e d  growth hormone de f i c i ency  had c l e a r  
f a s t i n g  s e r a  on day 1. Thus f a s t i n g  serum t u r b i d i t y  i n  ch i ld r en  
with growth r e t a r d a t i o n  may suggest t h e  d iagnosis  of  PSD & d i f -  
f e r e n t i a t e  t h e s e  ch i ld r en  from those  wi th  non-funct ional  hypo- 
p i t u i t a r i s m  o r  ma lnu t r i t i on .  

DEFICIENCY OF ARGININOSUCCINIC ACID SYNTHETASE (ASS): 324 HEPATocYTEs WITH FATTY METAMORPHOSIS AND GLYCOGEN DE- 
POSITED AS BETA-PARTICLES, NOT ALPHA-ROSETTES. George 

N, Linda Book, Ted Brown, John Herbs t ,  Kevin Bove and James Wu, 
Departments of P e d i a t r i c s ,  Un ive r s i t i e s  of C inc inna t i  and Utah, 
C inc inna t i ,  OH and S a l t  Lake C i t y ,  UT. 

A 4 d  o ld  boy whose s i s t e r  had died of a c i d o s i s  a t  4 d  of age 
had hypotension, hemoglobinuria, genera l ized aminoacidur ia ,  pro- 
thrombin time 100 sec.,SGOT 209,BS 8-25mg%,art.pH 7.09, i n  serum: 
l a c t a t e  28.5, pyruvate 0 .25 (~4 .3 ,0 .07mM) ,  no methylmalonic,  pro- 
p ion i c  o r  i s o v a l e r i c  a c i d ,  no c i t r u l l i n e .  He died  a t  6  d  i n  met- 
a b o l i c  a c i d o s i s  of encephalopathy and l i v e r  f a i l u r e .  Liver  urea  
cyc l e  enzymes were - i n  nm c i t r u l l i n e  f o r  CPS, OTC; nm urea  f o r  
ASS, ASL, arginaselmg prot lmin - (normals i n  parentheses) :  car -  
bamyl phosphate synthetase  9 .6(11.5?4.2) ,  o r n i t h i n e  t r ansca r -  
bamylase 193.1(307.5+94.2), a rg in inosucc in i c  syn the t a se  g (15 .2 t  
4 .1 ) ,  a rg in inosucc in i c  l ya se  9 .6(15.8?4.7) ,  a rg inase  570.2(623.1? 
286.3).  On l i g h t  microscopy, f a t t y  metamorphosis of hepatocytes  
was s i m i l a r  t o  t h a t  i n  Reye's syndrome i n  p a r a f f i n  embedded, but  
no t  i n  p l a s t i c  embedded per imorta l  t i s s u e .  On e lec t ronmicros-  
copy, hepatocytes  had normal mitochondria,  many l i p i d  vacuoles  
some dwarfing nuc l e i ,  and glycogen i n  t h e  form of 6 -pa r t i c l e s  of 
20 mp diameter ,  and none a s  a - p a r t i c l e s  of 200 mu d iameter  t h a t  
a r e  c h a r a c t e r i s t i c  of glycogen i n  human hepatocytes .  We do not  
know of any previous  i n s t ance  of exc lus ive ly  5-glycogen i n  l i v e r  
parenchymal c e l l s ,  how t o  expla in  t h i s  abnormal con f igu ra t i on ,  
o r  why the  baby's blood sugar  was not  su s t a ined  i n  t he  presence 
of abundant l i v e r  glycogen. 

ENHANCED DEGRADATION OF INTESTINAL SURFACE GLYCOPRO- 
TEIN I N  BACTERIAL OVERGROWTH. Anita C. Jonas Gordon 325 G.Forstner (Spon. by J.R. Hamilton). ~ o s p i t a ;  f o r  

Sick  Chi ldren,  Dept,  of P e d i a t r i c s ,  Toronto, Canada. 
B a c t e r i a l  contamination of t h e  i n t e s t i n e  is a  w e l l  recognized 

cause  of d i s accha r idase  de f i c i ency .  Since d i s accha r idase s  cons t i -  
t u t e  p a r t  of t h e  s u r f a c e  g lycoprote in  coa t ,  we explored t h e  pos- 
s i b i l i t y  t h a t  low a c t i v i t y  was a s soc i a t ed  wi th  increased degrad- 
a t i o n  of brush border g lycoprote ins .  Rat brush border membranes 
(BB) were i s o l a t e d  from s e l f  f i l l i n g  b l i nd  loops (SFBL) 8  weeks 
a f t e r  cons t ruc t i on  and compared w i th  BB from s e l f  emptying BL 
and midgut from nonoperated r a t s  ( con t ro l s ) .  Maltase,  suc ra se  
and l a c t a s e  were gssfxed i n  t h e  whole mucosa and BB. Re la t i ve  de- 
g r ada t ion  r a t e s  ( H I  C r a t i o s )  of f i ycop ro t e in  were determined 
by a  double i so tope  meijhod. 10 uc ( C)D-glucosamine was i n j ec t ed  
IP  19 h ,  and 25 uc (6- H)D-glucosamine 3  h  p r i o r  t o  s a c r i f i c e .  
Disacchar idase  a c t i v i t y  (maltase,  shown i n  t a b l e )  was redycef4to  
t h e  same ex t en t  i n  mucosa and BB from SFBL. Glycoprote in  H/ C 
r a t i o s  were increased i n  mucosa and BB from SFBL ( t a b l e ) .  These 
r e s u l t s  i n d i c a t e  t h a t  b a c t e r i a  reduce  t h e  number of d i s accha r i -  
dase  molecules per u n i t  of membrane probably a s  p a r t  of a  gener- 
a l  d e s t r u c t i o n  of t h e  s u r f a c e  n l v c o ~ r o t e i n  coa t .  - .  . 

Maltase  ~ / m g  p ro t e in  3H/14C 
Mucosa BB Mucosa BB 

Controls  ( tS  .D.) 0.41+0.10 8.1k1.7 8.6k1.8 7.8i2.0 
SFBL (+S.D.) 0.10k0.02 4.0k0.72 11.220.6 28.4k15.4 
P  < .01 <.01 <.05 <.05 

ELEVATION OF THE SINGLE BREATH DIFFUSION CAPACITY I N  326 CYSTIC FIBROSIS. T. G .  Keens, H.Levison, N .  Zamel, 
Research I n s t i t u t e ,  Hosp i t a l  f o r  S i ck  Chi ldren,  and 

Univers i ty  of Toronto, Department of Medicine, Toronto, Ontario.  
Many have observed an e l eva t ion  of the  S ing l e  Breath Dif fus ion 

Capacity (Dco) i n  Asthmatics.  I f  t h i s  i s  r e l a t e d  t o  the  degree 
of airways obs t ruc t i on ,  one might expect and e l e v a t i o n  of t he  
S ing l e  Breath  Dco in  Cys t i c  F i b r o s i s  p a t i e n t s  a l s o .  I n  173 
p a t i e n t s  w i th  Cys t i c  F i b r o s i s ,  t he  s i n g l e  b r ea th  Dco was markedly 
e l eva t ed  (122 + 26% p red i c t ed ,  P  < 0.001).  They a11 showed 
moderate airways obs t ruc t i on  wi th  a  Maximum Mid-Expiratory Flow 
Rate (MMEF) of 62 + 22% predic ted .  P a t i e n t s  who had the  most 
obs t ruc t i on ,  a s  manifest by a  decreased MMEF, a l s o  had the  
g r e a t e s t  e l eva t ion  of S ing l e  Breath  Dco above normal ( P  < 0.01). 
17 Cys t i c  F i b r o s i s  p a t i e n t s  were t e s t e d  before  and a f t e r  
bronchodi la tor  ae roso l .  No change was seen i n  S ing l e  Breath  Dco 
o r  the  degree of airways obs t ruc t i on .  The e l e v a t i o n  of the  
S ing l e  Breath Dco may r e l a t e  t o  t he  degree of obs t ruc t i on .  
Increased i n s p i r a t o r y  r e s i s t a n c e  causes  t he  p a t i e n t  t o  draw more 
negat ive  i n t r a t h o r a c i c  pressure  dur ing t he  r ap id  i n s p i r a t i o n  
required  f o r  the  t e s t .  This  nega t ive  i n t r a t h o r a c i c  pressure  w i l l  
i nc rea se  c a p i l l a r y  blood volume and the re fo re  i nc rea se  Dco. We 
have caused an i nc rea se  i n  t he  S ing l e  Breath  Dco in  normal 
sub j ec t s  by imposing an i n s p i r a t o r y  r e s i s t a n c e ,  Thus the  
increased S ing l e  Breath Dco i n  Cys t i c  F i b r o s i s  probably r e f l e c t s  
an a r t i f a c t  due t o  rapid  i n s p i r a t i o n ,  and not  a  chronic  
physiologic  change i n  the  lungs. 

ELEVATED RATES OF PROTEIN SYNTHESIS I N  CHILDREN AFTER 327 THERMAL INJURY. Craig  L. Kien, Dennis K .  Rohrbaugh, 
John F. Burke, and Vernon R. Young, (Spon. by Hans H. 

Bode). Harvard Med. Sch.,  Sh r ine r s  Burns I n s t . ,  Depts. of Ped. 
=surgery, Boston, and Mass. I n s t .  of Technology, Dept. of 
Nu t r i t i on  and Food Science ,  Cambridge, Mass. 

The e f f e c t s  of s t r e s s  a f t e r  burn trauma on t o t a l  body p ro t e in  
syn thes i s  was s tud i ed  i n  n ine  ch i ld r en  aged 4  mos. t o  12 y r s .  i n  
whom t h e  percentage of t o t a l  body su r f ace  a r ea  burned ranged 
from 13 t o  83. Using t h e  method of Picou and Taylor-Roberts 
(Cl in .  Sc i .  36:283, 1969) which involves  the cont inuous  adminis- 
t r a t i o n  of 15N-glycine f o r  48-72 hours,  whole body n i t rogen  f l ux  
was estimated and, i n  combination with n i t rogen  balance  d a t a ,  
r a t e s  of whole body p ro t e in  syn thes i s  were determined. I n  f i v e  
of t he  p a t i e n t s  two s t u d i e s  were performed dur ing t he  second and 
again  dur ing t he  fou r th  week post burn. The r a t e  of whole body 
p ro t e in  syn thes i s  was p o s i t i v e l y  co r r e l a t ed  (P<0.05) with percent  
i n i t i a l  t h i r d  degree burn ( r= .68 ) ,  energy i n t a k e  ( r= .81 ) ,  and 
p ro t e in  i n t a k e  ( r= .88 ) .  There was no s i g n i f i c a n t  change i n  pro- 
t e i n  syn thes i s  w i th  t ime a f t e r  i n ju ry .  Since  p ro t e in  syn thes i s  
normally accounts f o r  a  s i g n i f i c a n t  propor t ion of t he  basa l  ATP 
u t i l i z a t i o n ,  i t  is considered t ha t  e levated  r a t e s  of p ro t e in  syn- 
t h e s i s ,  documented i n  t he se  s t u d i e s ,  may c o n t r i b u t e  t o  the  in- 
creased d a i l y  energy expendi ture  and basa l  oxygen consumption 
found i n  burned p a t i e n t s .  Fur ther  a n a l y t i c a l  d a t a  a l lowing a l s o  
c a l c u l a t i o n s  of p ro t e in  ca t abo l i c  r a t e  should provide  more 
i n s i g h t  i n t o  the  metabol ic  e f f e c t s  of burn i n ju ry .  (Supported by 
N I H  grant  GM21700). 

TREATMENT OF A N  INFANT BOY OF CARBAMYL PHOSPHATE SYN- 
299 THETHASE (CPS) DEFlC l ENCY WITH ALPHA KETO ANALOGUES 
"Yu (KA) OF ESSENTIAL AMINO ACIDS. J e f f r e y  J .  Kl ine, 

George Hug, William K .  Schuber t ,  Ted Brown, and Helen K .  Berry, 
Cincinnat i  Childrens Hosp i t a l ,  C inc inna t i ,  Ohio. 

A 6  month o ld  male i n f an t  was evaluated  f o r  s e i z u r e s ,  develop- 
mental de lay ,  and hyperammonemia. He was subsequently found t o  
have hyperammonemia Type I ,  with a  level of CPS l e s s  than 5% of 
control  in l i v e r  t i s s u e .  Attempts a t  c o n t r o l l i n g  the  high amonia 
were unsuccessful and a  t r i a l  with KA was i n s t i t u t e d .  The c h i l d  
was placed on a  control  d i e t  f o r  14 days cons i s t i ng  of 2  gr/kg/day 
of the ten  e s s e n t i a l  amino a c i d s ,  p lus  a rg in ine  supplementation. 
Each e s s e n t i a l  amino acid  was given in approximately fou r  t imes 
the d a i l y  requirement a s  descr ibed in Foman, In f an t  Nu t r i t i on .  
Two KA were then s u b s t i t u t e d ,  on a  gram f o r  gram b a s i s ,  f o r  t h e i r  
r e spec t ive  amino a c i d s  (methionine and phenyla ianine)  . Amonia 
f e l l  from an average of 480 t o  215 ug/100 mi. Three more KA were 
s u b s t i t u t e d  on day fou r  f o r  t h e i r  r e spec t ive  amino ac id s  ( i so l eu -  
c ine ,  leucine ,  v a l i n e ) ,  with r e s u l t a n t  amonia l eve l s  dropping t o  
an average of 110 ug/lOO ml. Amino ac id  imbalance became apparent  
necessa t ing a  t h r ee  day r e tu rn  t o  amino a c i d s ,  and then a  r e t r i a l  
with 1 1/2 t imes the  previous amounts of KA. It  was again  d i f f i -  
c u l t  t o  maintain amino ac id  balance and KA were d iscont inued.  
Later  comparison t o  a  low p ro t e in  d i e t  wi th  a rg in ine  supplementa- 
t i on  showed both d i e t s  s u b s t a n t i a l l y  con t ro l l ed  amonia l e v e l s ,  but  
only  t he  a r g i n i n e  supplemented amino ac id  d i e t  maintained l i n e a r  
growth. 





PROSTAGLANDIN E AND ENTEROCOLITIS. John. A PROTEIN SPARING MODIFIED FAST IN THE OBESE ADOLES- 335 Lloyd-Still and Laurence Demers (Intr. by H. Nadler). 338 CENT PATIENT. Russell Merritt, Bruce R. Bistrian, 
Northwestern Univ. Med. Sch., Children's Mem. Hosp. Robert M. Suskind (Spon. by Richard J. Grand). Dept- 

Dept. of Ped., Chicago and Dept. of Path. The Penn. State Univ. of Nutrition and Food Science, MIT, Children's Hospital Medical 
Col. of Med . , ~ershey , Pa. 

The etiology of the enterocolitis of Hirschsprung's disease 
remains unclear. Prostaglandin E (PGE) causes secretion of wa- 
ter and electrolytes from the jejunum and an increase in transit 
time through the small intestine and colon. Recently a trial of 
cholestyramine has been recommended for infants with protracted 
diarrhea. We investigated an infant with Hirschsprung's entero- 
colitis characterized by a fulminant secretory diarrhea unre- 
sponsive to all therapy for 28 days until cholestyramine was ad- 
ministered. Fecal volume decreased from 460 mllday to 50 mllday. 
A twelve fold decrease in PGE concentration in the colostomy 
fluid was documented in response to cholestyramine (pre 128.0 
nglday, post 10.5 ng/day) . We also estimated fecal PGE concen- 
tration from a premature infant following extensive intestinal 
resection for necrotizing enterocolitis (NE) and demonstrated a 
60 fold increase in PGE concentration (2,666 ng/day) in the co- 
lostomy fluid compared to a control (40 nglday). It is postula- 
ted that increased PGE concentration may be involved in the en- 
terocolitis of Hirschsprung's disease as well as NE of prematur- 
ity. The possibility that bile acids exert their effect on the 
colon through a mediator such as increased PGE concentration 
must also be considered. In infants with secretory diarrhea 
that does not respond to conventional measures, increased pros- 
taglandin activity should be considered. Therapy with cholesty- 
ramine may be curative. 

Center, Division of Gastroenterology and Nutrition, Boston 

At present, there is no recognized method for achieving rapid 
weight loss in the obese adolescent without negative nitrogen 
balance and growth retardation. Previous studies have shown that 
fasting modified by continued dietary protein intake is a safe 
and efficacious method of weight control in adult obese patients. 
We have applied this program to a group of adolescent patients, 
ages 13-16, 4 males and 1 female. Our data suggests that approx. 
1.5 grams of protein/kg ideal body weight is sufficient to 
achieve positive nitrogen balance in a state of controlled 
ketosis. Patients were followed with anthropometric measurements 
total body K40 counting and determination of metabolic substrates 
There has been no evidence of abnormal organ function and all 
patients have been hunger free. Our first patient has achieved a 
greater than 25 kg weight loss without a decrease in total body K 
Three out of the 5 initial patients have been able to continue 
the modified fast as outpatients with continued weight loss and 
evidence of decreased adipose tissue. Studies of these patients 
growth are continuing. A model is being developed and will be 
discussed for eventual application of a multidisciplinary 
program directed at the obese adolescent outpatient. 

EFFECT OF DIETARY PROTEIN LEVEL ON FAT ABSORPTION. AMINO ACID RESPONSES TO CONTROLLED NITROGEN INmTSION 

336 Wi l l iam C. MacLean, Jr., Gui l lermo Lopez de Fiomana 339 IN NEONATES. Charles E. Mize, Gerald R. Faloona, 
and George G. Graham. Johns Hopkins Univ. Sch. Med. Zaven g. Chakmakiian, and Constance Richards. Uni- 

(Ped.), Sch, Hygiene & Pub1 ic Health (Internat. Hlth.), Baltimore versity of Texas Health Science Center (Southwestern); Depts. 
Dietary protein adequacy affects wt. gain of man and animals. 

Previous data suggested that it influenced fat absorption. To 
test this, 9 healthy children of 3.5-18 moo were given a diet in 
which fat (soy-cottonseed oils 80:20) provided 50% and protein 
(casein) 6.4% of 125-150 kcal/kg/day. Fecal fat was compared 
with that while consuming the same diet with protein doubled or 
omitted. Successive 3-day dietary periods were sequenced 6.4- 
12.5-0-6.4% protein calories (4 children) or 6.4-0-12.5-6.4% (5 
chi Idren) . Results kSD) : 

Ped., Biochem., and Med., Dallas. 
30 patients requiring total parenteral nutrition r ceived one 

of 3 randomized inputs of L-Amino acids (AA) (FreAminA, viz. 
1.5, 3.0, 4.5 gm/kg/d, during incremental caloric input adjusted 
with glucose (60, 90, 120, 150 cal/kg/d). ~lasma/urinary AA were 
determined, coincident with 2 24 hr stabilization at each step- 
wise substrate level (glucose) change, on a Beckman 119-P Analy- 
zer. While plasma AA levels, generally low at t=o compared to 
normal infants, appear to increase as the highest carbohydrate in- 

7 ,  

fusion is reached, there is significant variation among indivi- 
0% 6.4% Protein Calories 6,4% 12.5% dual AA. Several AA (Phe, Leu, Pro, Cys, Met) are abnormally low 

Fecal fat: g/day 7.224.3 5.352.6 11.727.7 5.924.2 at 290 cal/kg/d, in contrast to infants receiving casein or beef 
% of intake 14.5k6.0 10.0+2.6 23.927.7 11.725.0 fibrin hvdrolvsate (J. Ped. 78:595. 1971). In 24-hr urines. 1-snd 

Fecal fat from the protein-free diet was greater than from 6.4% 
(Pc0.01) or 12.5% (P<0.001) diets (by paired "t"). Difference 
between 6.4 and 12.5% periods was not significant (P<0.1). 
Stool wet wt. was higher (P<0.01) during 0 than during 12.5% 
diet. Stool dry wts. were similar in all periods. The presence 
of protein appears to favor fat absorption. The promptness of 
the effect suggests a physico-chemical rather than a nutritional 
cause. This may be one way in which high or low protein intakes 
at extremes of the social scale affect energy balance. (USPHS 
Fellowship F22 AM-03252-02; AID Research Contract csd-2946.) 

IN VITRO STUDIES OF SECRETORY CELL FUNCTION IN CYSTIC 
FIBROSIS (CF): J.A. Man os, Dept. of Pediatrics, 337 Univ. of Florida Col leg2of Medicine, Gainesvil le, 
Florida. 

A secretory cell dysfunction has been assumed to be the patho- 
genetic basis of CF. In this in vitro study, isolated parotid 
acinar cells from cadavers of 5 patients with CF (P) and 5 organ- 
donor controls (C) and from 3 surgical specimens (C-S) were used. 
The morpholoqicallv and functionally intact parotid acinar cells 
were isolated and itudied using methods previously developed in 
this laboratory (Am. J. Physiol. 229:560, 1975). The following 
were observed: 17 P cells had significantly higher concentrations 
of Na, Ca and amylase and lower concentrations of K than C and 
C-S cells; 2) Activation of beta adrenergic receptors by isopro- 
terenol or epinephrine resultedin significantly higher rates of 
secretion of amylase and synthesis of CAMP by P cells than by C 
or C-S cells; 3) Activation of alpha adrenergic receptors by epi- 
neohri.ne and Ach-chol ineroic receotors bv acetvl chol i ne or carbamyl 
chbline resned in significantly lower celiular responses (K - 
efflux) in P cells than in C or C-S cells; 4) Following activation 
of cholinergic receptors by equimolar concentrations of carbamyl 
choline, the intracellular levels of cGMP were significantly 
lower in P cells than in C and C-S cells; 5) The rates of trans- 
membrane Na fluxes in P cells (6.9 f 1.2 mEq Na/min. L of cells) 
were lower than the same fluxes in C or C-S cells (11.7 ? 1.9 
mEq/min.L) . It is concluded that isolated parotid acinar cells 
from patients with CF show physiological and biochemical differ- 
ences from control cells. 

, , , - 

3-methylhistidine excretion is significantly below normal infant 
excretion. Urinary AA such as Lys, Gln, and Ala increase (ugm 
AA/mg creatinine) as a function of increasing caloric input to 
approximately 90 cal/kg/d, appearing to decline thereafter at 
120-150 cal/kg/d, an almost identical pattern to that for total 
urea nitrogen excretion. The latter data suggest a point of sig- 
nificant changeover in control of nitrogen utilization in these 
infants. (Supported by USPHS 5ROl HD07707). 

ROLE OF ORAL NUTRITION ON INTESTINAL ADAPTATION AFTER 340 RESECTION. Claude L. Morin and Victor Ling. Centre 
de Recherche Pediatrique, HGpital Sainte-Justine, 

UniversitL de MontrGal, Montreal, Canada. 
The comparative effects of intravenous (IV) and oral nutrition 

(PO) on intestinal adaptation was studied in 30 young rats (150 
gm) after 50% of the proximal small intestine was resected. The 
rats were divided into 2 groups (IV or PO) and fed an identical 
isocaloric diet (Travasol, Intralipid, Dextrose, Vitamins). Af- 
ter 1 week, mucosal weight, DNA, protein, sucrase, enterokinase 
and alanine uptake were measured in the small intestine divided 
into 3 segments A, B, C, from the pylorus. Rates of weight gain 
were similar in both groups but results (? f S.E.M.) were signi- 
ficantly different (p < 0.01). 

Wt. of Mucosa Gm/Cm Gut Mucosal-DNA Mg/Cm Gut 
A B C A B C -- ---- 

I.V. .022'.002 .015i.001 .007+.001 .21+.01 .17+.01 .10+.01 
P.O. .0365.003 .032+.002 .017f.002 .34+.03 .35+.02 .24+.02 

Mucosal - Protein Mg/Cm Gut Sucrase Units/Cm Gut 
A B C A B C --- --- 

I.V. 2.75.3 2.12.2 1.1t.1 .08+.01 .05+.01 .01+.002 
P.O. 4.8i.5 4.25.3 2.3t.2 .192.02 .14?.03 .04+.01 
Enterokinase activity was higher in PO, but not significantly 
different from IV. Uptake of 0.8 mM alanine in segment A was 
higher in PO at 0.2 uM/Cm compared to 0.14 uMICm in IV. This 
study emphasizes the importance of oral nutrition to intestinal 
adaptation after resection and would suggest that children who 
undergo resection of the small intestine should be treated when- 
ever possible by oral feeding. 



IflRACTABLE DIARRHEA (AND PROTEIN ENERGY MALNUTRITION) 

341 IN ESKIMO AND CAUCASIAN INFANTS. K. W t i l ,  T. GUM, 
P. Pencharz & E. Colle. Montreal Children's Hospital. 

A s e r i e s  of 34 pa t ien t s  wlth in t rac tab le  diarrhea of infancy 
t rea ted  with TPN over a 2 year period i s  reported. Twenty-fiv'e 
of the pa t ien t s  were Eskimos and they differed from the 9 Cau- 
casian in fan ts  i n  having a higher incidence of premature b i r t h s ,  
a higher percentage of male infants  and a higher mean age on ad- 
mission. Specific diagnoses were established i n  7/9 Caucasian 
in fan ts ,  but once the severe protein energy malnutrition was cor- 
rected a l l  but 2 of the Eskimo infants  appeared mhave no under- 
lying d 'sease.  TPN was provided as an rotein-hydrolysate, 
(Amigenh) l i p i d  emulsion ( I n t r a l i p i d ( b )  mixture by peripheral 
veins o r  cen t ra l  venous catheters .  During 34 periods of peripher- 
a l  TPN the mean duration of treatment was 29 days (5-50 days), 
the mean ca lor ic  intake was 93 cal/kg/day (67-121 cal /kg) ,  and 
the mean protein intake was 2 .9  gm/kg/day. During 11 periods of 
cen t ra l  TPN the mean duration of treatment was 13.4 days (4-20),  
mean ca lor ies  116 cal/kg/day (93-137) and mean protein 3.35 (2- 
4 gm/kg/day). There were 2 deaths, both Eskimos, both in the cen- 
t r a l  TPN group. Elevation of  l i v e r  enzymes and eosinophilia were 
common. Liver biopsies on 7 pa t ien t s  developing elevation of 
enzymes showed eosinophil ia ,  increased Kupffer c e l l  pigmentation 
and s l i g h t  portal  lymphocytosis. Liver enzyws returned t o  normal 
before discharge. Frequent intercurrent  v i r a l  and bac te r ia l  in-  
fect ions occurred often preceded by a short  period of l i p i d  
intolerance and/or neutropenia. Tolerance t o  l i p i d  returned 
following the infect ious episode. 

ANTITRYPSIN ACTIVITY IN SOY FORMULAS. Arl nn Mulne, 
34, H .  Juhling McClung, Penelope Tokarski (Spoi. by B . D .  

Graham). Ohio S ta te  Univ. Coll. of Med., Cols. 
Children's Hosp., bept. of Pediatr ics ,  Columbus, 0hio. 

Soy based formulas a re  used in children who cannot to le ra te  
milk formulas. Since supplementation, soy formulas provide ade- 
quate nutr i t ion for  healthy infants .  These formulas have not 
proven successful in  premature, malnourished or  cys t ic  f i b r o t i c  
infants .  Veterinary experience has shown tha t  the presence of 
ant i t rypsin substances in soybean protein causes growth retarda- 
t ion in non-ruminant animals. Heat processing of soy protein 
eliminates most of the ant i t rypsin ac t iv i ty .  The question re- 
mains whether commercially avai lable formulas contain excess 
ant i t rypsin substances. This study compares ant i t rypsin ac t iv i -  
t y  in soy based formulas and milk based formulas. Formulas in- 
vestigated were 5 milk based, 5 soy, homo. milk, and 4 other for- 
mulas containing nei ther  soy nor milk protein. Assays were per- 
formed by a modification of the gelat in tube di lut ion method of 
Schwachman. Standard trypsin di lut ions showed liquefaction of 
ge la t in  to a level of 1 mg%. Against the standard trypsin di lu-  
t ion,  processed milk based formulas showed complete neutraliza- 
t ion of trypsin a t  a level of 2 .5  mgl. Meat base, protein hydro- 
lysa te ,  banana base and amino acid formulas neutralized trypsin 
a t  levels of 2.5 mg%. Homo. milk neutralized a t  levels  of 10 mg% 
trypsin. Soy based formulas showed complete neutral izat ion be- 
tween levels  of 10 t o  25 mg% trypsin. The persistance of a n t i -  
trypsin a c t i v i t y  in commercially processed soy formulas could be 
a importaut fac tor  in the freqyen f a i l u r e  of soy formulas in 
c l i ld ren  with marginal pancreatic Function. 

THE EFFECT OF ORAL ZINC SUPPLEMENTATION ON PLASMA 343 LEVELS OF VITAMIN A AND RETINOL-BINDING PROTEIN I N  
CYSTIC FIBROSIS. H. Dawn P a l i n ,  Barbara A. Underwood 

and Carolyn R. Denning. Pennsylvania S t a t e  Univers i ty ,  Nu t r i t i on  
Program, Un ive r s i t y  Park, Pa. and College of Physic ians  and Sur- 
geons o f  Columbia Univers i ty ,  Department of  P e d i a t r i c s ,  New York. 

Low l e v e l s  of z i n c  a s  w e l l  a s  a  de fec t  i n  t he  t r anspo r t  of 
vitamin A  have been repor ted  i n  p a t i e n t s  wi th  Cys t i c  F ib ros i s  (C 
F). Because of growing evidence of an i n t e r r e l a t i o n s h i p  between 
z i n c  and vi tamin A, 36 p a t i e n t s  w i th  CF and 17 age-matched con- 
t r o l s  were given e i t h e r  100 mg of z i n c  s u l f a t e  o r  a  l a c t o s e  pla- 
cebo d a i l y  f o r  e i g h t  weeks. Plasma samples c o l l e c t e d  fou r  t imes  
dur ing the  s tudy  per iod were analyzed f o r  v i tamin A, r e t i n o l -  
b inding p r o t e i n  (RBP), z i n c ,  t o t a l  p r o t e i n ,  albumin and l i v e r  
enzyme content .  Tas t e  a c u i t y  was assessed i n  a l l  sub j ec t s .  The 
z i n c  content  of h a i r  samples taken a t  t h e  beginning and end of 
t h e  s tudy  pe r iod  was measured i n  a l l  sub j ec t s .  Zinc supplementa- 
t i o n  d id  no t  a f f e c t  e i t h e r  the  plasma vi tamin A  o r  RBP, both  of 
which were found t o  be lower i n  t he  p a t i e n t s  than i n  t h e  controls.  
Plasma z i n c  l e v e l s  were normal i n  both CF p a t i e n t s  and con t ro l s  
p r i o r  t o  supplementation wi th  z i n c  and increased only s l i g h t l y  
a f t e r  r ece iv ing  i t .  A l l  p a t i e n t s  and con t ro l s  had normal t a s t e  
s e n s i t i v i t i e s  which were n o t  a l t e r e d  by z i n c  supplementation. No 
c o r r e l a t i o n  was found between t a s t e  acu i ty  and plasma l e v e l s  of 
vitamin A  o r  z inc .  I n  conclus ion,  CF p a t i e n t s  supplemented w i th  
100 mg of z i n c  s u l f a t e  d a i l y  f o r  8  weeks showed no s i g n i f i c a n t  
change i n  plasma vitamin A  and RBP no r  i n  any o t h e r  biochemical 
o r  c l i n i c a l  parameter measured. 

SUPPLEMENTAL PARENTERAL NUTRITION A PEDIATRIC CRYS- 344 TALLINE AMINO ACID SOLUTION I N  NEWBORNS. Bruce R.  
Parks ,  John E. Rawson, and M.  Don Turner (Spon. by 

B. Batson) The Univers i ty  of Mis s i s s ipp i  Medical Center ,  Depart- 
ments of P e d i a t r i c s  and Surgery, Jackson 

A  c r y s t a l l i n e  amino ac id  so lu t i on  designed f o r  use  i n  p e d i a t r i c  
p a t i e n t s  was u t i l i z e d  i n  t he  formulation of a  pa ren t e r a l  n u t r i t i o n  
i n fus ion  used a s  a  supplement i n  low birth-weight i n f a n t s .  In  i t s  
f i n a l  composition t he  f l u i d  contained i n  each 100 ml . ,  c r y s t a l l i n e  
amino a c i d s  2.5 Gm and dextrose  12.5 t o  22.5 Gm. E l e c t r o l y t e s  and 
vi tamins  were added a s  i nd i ca t ed .  

The i n f a n t s ,  a l l  l e s s  than 1,000 Gm, were maintained on the  
n u t r i e n t  so lu t i on  f o r  per iods  ranging from 7 t o  11 days. Follow- 
ing t he  i n i t i a t i o n  o f  o r a l  feedings ,  the  supplement was decreased 
a s  t o l e r ance  t o  t h e  o r a l  i n t ake  increased.  

The d a i l y  p ro t e in  i n t ake  averaged 2.80 GmIKg with a  mean t o t a l  
c a l o r i c  i n t ake  of  96.4 Cal./Kg. This  provided a t o t a l  calorie/Gm 
p ro t e in  r a t i o  of 34.5. The average weight gain  was 17.7 Gmlday. 
Nitrogen balance s t u d i e s ,  performed on two consecut ive  days, 
showed a  mean pos i t i ve  balance of 301.9 mg/Kg. 

These da t a  i n d i c a t e  t h a t  s teady weight gain  with a  p o s i t i v e  
n i t rogen  balance can be achieved wi th  a  p e d i a t r i c  c r y s t a l l i n e  
amino ac id  so lu t i on  and dextrose  u n t i l  such time a s  o r a l  i n t ake  
becomes adequate.  

ESSENTIAL FATTY A C I D  DEFICIENCY DURING TOTAL PAREN- 345 TERAL NUTRITION. Bruce R .  Parks ,  Harold B. White, 
John E. Rawson, and W .  Henry Wooldridge. (Spon. by B. 

Batson) The Univers i ty  of Mis s i s s ipp i  Medical Center ,  Departments 
of P e d i a t r i c s  and Biochemistry, Jackson 

To ta l  Pa ren t e r a l  Nu t r i t i on  (TPN) with p ro t e in  hydrolysate  o r  
amino a c i d s  and sugar  fu rn i shes  no e s s e n t i a l  unsatura ted  f a t t y  
ac id  (EFA) t o  t he  body. Previous work has shown an EFA de f i c i ency  
s t a t e  i n  both human i n f a n t s  and dogs on TPN. Adminis t ra t ion  of 
human plasma o r  whole blood does not co r r ec t  t h i s  de f i c i ency .  

Four pre-term i n f a n t s  had serum assayed f o r  EFA and 20:3w9 f o r  
one week whi le  on TPN alone and assayed the  fo l lowing week whi le  
r ece iv ing  wheat germ o i l  ( 0 .5  ml/day) per g a s t r i c  tube. An 
inc rea se  i n  20:3w9 has been shown t o  be t he  most s e n s i t i v e  indica-  
t o r  of EFA de f i c i ency  s t a t e .  

Al l  i n f a n t s  showed a  decrease  i n  EFA and an i nc rea se  i n  20:3w9 
with TPN. 20:3w9 progress ively  increased t o  more than f i v e f o l d  
the  base l i ne  values  i n  7  days. The admin i s t r a t i on  of wheat germ 
o i l  caused drops i n  t he  concentra t ion of 20:3w9 i n  two of t he  fou r  
i n f a n t s ,  but  the  values  i n  t he se  i n f a n t s  a t  t h e  end of seven days 
were s t i l l  twice t he  base l i ne  values .  

The da t a  demonstrates t h a t  a l l  f ou r  i n f a n t s  on TPN manifested 
an EFA de f i c i ency .  This  was not  co r r ec t ed  t o  ba se l i ne  va lues  by 
admin i s t r a t i on  of wheat germ o i l  i n  t he  amount of 0 .5  ml/day. 

COMPARATIVE STUDY BETWEEN TRANS-PYLORIC (NASO-JEJUNAL) 346 AND INTERMITTENT GAVAGE FEEDING IN SMALL PRE-TERM 
INFANTS. G i lbe r t0  R. P e r e i r a ,  James Lemons ( I n t r o .  

by Joseph B u t t e r f i e l d )  Dep. of Per inatology,  Chi ldren 's  Hosp i t a l ,  
Divis ion of Neonatology, Univers i ty  of Colo., Denver, Colo. 

Severa l  r ecen t  r e p o r t s  have i nd i ca t ed  an advantage of t r ans -  
py lo r i c  (T.P.) feeding over i n t e r m i t t e n t  gavage feeding f o r  smal l  
pre-term i n f a n t s .  Other s t u d i e s  have questioned the  e f f i c a c y  and 
s a f e t y  of t r ans -py lo r i c  feeding. This  p rospec t ive  con t ro l l ed  
s tudy was designed t o  eva lua t e  t he se  2  methods of feeding.  F i f t y -  
t h r e e  p a t i e n t s  l e s s  than 32 weeks of g e s t a t i o n  and app rop r i a t e  
f o r  g e s t a t i o n a l  age were randomly ass igned i n t o  2  groups. Mean 
b i r t h  weight f S.D. i n  t he  T.P. group 1.14 f 0.17 kg 1.13 + 
0.20 kg f o r  t he  gavage group. I n f a n t s  were s tud i ed  from admission 
u n t i l  d i s cha rge  (mean h o s p i t a l i z a t i o n  7.8 weeks range of 6 t o  12 
weeks). Babies w i th  congen i t a l  anomalies were no t  included. 
Feedings were s t a r t e d  and advanced t h e  same way i n  both groups, 
according t o  degree  of t o l e r ance .  The f i r s t  week of l i f e  i n f a n t s  
fed  by gavage had higher  c a l o r i c  i n t a k e  (gavage mean f S.D. 96 f 
21.7 cal/kg/day t r ans -py lo r i c  mean 72 f 21.0 S.D. cal/kg/day) 
(Pt0 .05) .  No s i g n i f i c a n t  d i f f e r e n c e  was observed i n  c a l o r i c  in- 
t ake  a f t e r  t he  f i r s t  week of l i f e ,  growth parameters (weight,  
l eng th ,  head c i rcumference) ,  serum t o t a l  p r o t e i n  l e v e l s ,  feeding 
r e l a t e d  complications and l eng th  of h o s p i t a l i z a t i o n .  No cases  of 
i n t e s t i n a l  pe r fo ra t i on  o r  d i f f i c u l t y  i n  removing the  feeding tubes  
was observed i n  t h e  T.P. group. Based on t h i s  s tudy t rans-pylor ic  
feeding appeared t o  be a  s a f e  method of feeding pre-term i n f a n t s  
but  no t  more e f f i c a c i o u s  than convent ional  gavage feedings .  



IDENTIFICATION OF IMMUNOGLOBULIN BEARING LYMPHOCYTES 
I N  FRESH HUMAN BREAST MILK.William P i t t a r d ,  Stephen 347 Polmar, Michael Fanger,Avroy Fanaroff.Case Western 

Reserve Univers i ty ,  Depts. of Microbial. 8 Peds. Cleveland. 
Fresh human b reas t  milk conta ins  s i g n i f i c a n t  q u a n t i t i e s  of 

immunocompetent 5  8 T lymphocytes but only IgA syn thes i s  has been 
demonstrated.To determine whether s e l e c t i v e  IgA syn thes i s  was due 
t o  r e s t r i c t i o n  of t h e  b reas t  milk 5-cell  population o r  regula t ion 
o f  5-lymphocyte d i f f e r e n t i a t i o n ,  s u r f a c e  immunoglobulin-bearing 
lymphocytes from human b reas t  milk were s tudied.  Fresh human 
b reas t  milk was co l l ec t ed  from ten healthy b reas t  feeding mothers 
on t h e  4th t o  lo th  post partum day. The c e l l u l a r  components were 
i so l a t ed  using cen t r i fuga t ion  and t h e  lymphocytes separated from 
t h e  phagocytic mononuclear c e l l s  (macrophages) by incubation with 
carbonyl iron p a r t i c l e s  followed by d i f f e r e n t i a l  cen t r i fuga t ion  
on a  ficoll-hypaque g rad ien t .  This process r e su l t ed  i n  a  lympho- 
c y t e  suspension with fewer than 5% phagocytic c e l l s  a s  determined 
by myeloperoxidase s t a in ing .  The lymphocytes were incubated with 
s p e c i f i c  f l uo resce in  conjugated goat a n t i s e r a  t o  human IgA,lgG, 8 
IgM. The percentage of  c e l l s  bearing each c l a s s  of immunoglobulin 
on t h e i r  su r f ace  was determined. Surface  immunoglobulins were 
detected on 19.1-29.O%(mean 22.8%)of t he  b reas t  milk lymphocytes. 
IgA was present  on 7.6-12.9%(mean 9.0%),lgM on 8.0-10.58(mean 9.5 
%)and IgG on 1 .7-6.4%(mean 3.7%) .  These data  i nd ica t e  t h a t  t he re  
i s  not r e s t r i c t i o n  o f  t h e  b reas t  m i  l k B-cel l population.Therefore, 
IgA syn thes i s  by breas t  milk lymphoid c e l l s  may r e s u l t  from 
e i t h e r  s e l e c t i v e  enhancement o f  IgA B-cell d i f f e r e n t i a t i o n  o r  
suppression o f  o the r  c l a s s e s  of 8-cel l  d i f f e r e n t i a t i o n .  

NATURE OF WEIGHT GAIN DURING TOTAL PARENTERAL 348 NUTRITION (TPN). A.R. P u l i t o ,  J .P .  Nicholson and 
W.C.  Heird. Columbia Univers i ty  College of Physic ians  

and Surgeons, Dept. of Peds.,  N.Y. 
Body weight (BW), i nd iv idua l  organ weights,  ev i sce ra t ed  car-  

cass  weight (CW) and composition (CC) a s  we l l  a s  i n  vivo THO and 
3 6 ~ 1  spaces of beagle  puppies were determined a t  b i r t h  (0-day) 
and a f t e r  10 days of normal feeding (C), TPN (200 ca l /kg /d ) ,  o r  
10% glucose I V  (S). At 10 days, BW of C (n=9) and TPN (n=7) had 
increased 6725% and 6624% respec t ive ly  (N.S.), whi le  BW of S 
(n=5) had decreased 3?2%. Liver  weight was l a r g e r  i n  TPN than C 
(p< 0.01).  Weights of o the r  organs, a s  percentages of BW,were 
s i m i l a r  i n  a l l  groups. CW a t  b i r t h  and a f t e r  10 days of each nu- 
t r i t i o n a l  regimen accounted f o r  69.7-74.8% of BW (N.S.). A s  de- 
termined from wet,  dry and f a t - f r ee  dry weights,  CC of TPN and 
S contained more water (p< 0.01) and l e s s  f a t  (p< 0.01) than C .  

BACTERIAL COLONIZATION OF H W  MILK, by G r i f f i t h  E. 
Quinb , Mar a r e t  M.  Nowak, Robert E. Le a ,  B i l l  F. 350 Andre:s. u.iversity of ~ o u i s v i l l e ,  ~or :on-~hi~:ren 's  

Hospi ta ls ,  Department of P e d i a t r i c s ,  Lou i sv i l l e ,  Kentucky. 
An increased incidence of nec ro t i z ing  e n t e r o c o l i t i s  s t imu la t ed  

animal s t u d i e s  i n t o  the  e t io logy  and prevent ion of t h i s  d i sease .  
Early r epor t s  i nd ica t ed  a  poss ib l e  prevent ive  r o l e  f o r  b r e a s t  
milk. The u t i l i z a t i o n  of unprocessed b r e a s t  milk was begun a t  
the  Univers i ty  of Lou i sv i l l e  i n  March, 1975. To da t e ,  178 high 
r i s k  i n f a n t s  have been nourished, wholly o r  p a r t i a l l y  wi th  human 
milk. As a  q u a l i t y  con t ro l  measure, c u l t u r e s  were taken from 129 
random samples of milk t h a t  were cu r ren t ly  i n  use i n  t he  nursery .  
B a c t e r i a l  colonizat ion of milk'occurred i n  93% of samples; 7% 
were s t e r i l e .  Sixty-f ive  percent  of samples were colonized wi th  
gram p o s i t i v e  organisms only ,  25.6% with both gram p o s i t i v e  and 
gram negat ive  organisms, and 2.3% with gram negat ive  organisms 
a lone.  Organisms observed with g r e a t e s t  frequency, a s  e i t h e r  
pure i s o l a t e s  o r  mixed c u l t u r e s  were: S. epidermidis ,  90.6%; 
Klebs i e l l a  sp . ,  17.8%; Enterobacter  sp . ,  13.1%; S. aureus ,  12.4%; 
o the r  organisms to t a l ed  5.1%. No adverse e f f e c t s  were noted i n  
i n f a n t s  a t t r i b u t a b l e  t o  co lon iza t ion  of milk. The b a c t e r i a l  
growth k i n e t i c s  i n  milk a s  u t i l i z e d  i n  t h i s  nursery  a r e  under 
cont inuing inves t iga t ion .  These da t a  suggest :  1 )  an improved 
c o l l e c t i o n  technique is  needed t o  achieve lower l e v e l s  of 
b a c t e r i a l  co lon iza t ion ,  2) f r e s h ,  unprocessed human milk co l l ec t ed  
under cu r r en t ly  ava i l ab l e  techniques can be s a f e l y  u t i l i z e d  i n  
t he  neonate. Data on the  e f f i cacy  of human milk i n  t he  preven- 
t i o n  o r  amel iora t ion of nec ro t i z ing  e n t e r o c o l i t i s  remains t o  be 
evaluated.  

THE ROLE OF BILE ACIDS I N  THE GENESIS OF DIAPER RASH. 351 J.T .  Rodriguez, M . D . ,  J .  Abdo E . ,  M.D. ,  N .  F lo re s  S . ,  
M .D . , T- Ph .D . * , J . Alvarado, M .D . , x. 

Nichols,  M.D.*. Unidad de Estudios C l in i cos ,  Department of Pedia- 
t r i c s ,  Roosevelt Hospi ta l ,  Guatemala C i ty .  "Section of Nu t r i t i on  
& Gastroenterology, Baylor College of Medicine, Houston, Texas. 

Primary b i l e  ac ids  (BA) and some BA metabol i tes  a r e  known t o  
produce c e l l u l a r  damage t o  t h e  i n t e s t i n a l  mucosa and inflammation 
when i n j e c t e d  i n  muscle. Under t h e  hypothesis t h a t  sk in  i r r i t a -  
t i o n  i n  t h e  dianer  a r e a  observed i n  ch i ld ren  i s  due t o  a l t e r e d  
f e c a l  BA, 60 chi ldren were admitted t o  Roosevelt Hospi ta l  f o r  
study. They were divided i n t o  3  groups of 20 each and t r e a t e d  
during a  5 day per iod i n  a  double b l i n d  fashion wi th  any of t h e  
following medications : 1 )  Des i t i n  ointment ; 2) Cholestyramine 
ointment; and 3) Placebo. The r e s u l t s  a r e - i n d i c a t e d  a; follows: 

COMPLETE OBVIOUS PARTIAL 
Except f o r  s l i g h t l y  more f a t  i n  TPN, CC of both TPN and S resem- CURE IMPROVEMENT IMPROVEMENT FAILURE 
bled t h a t  of 0-day animals.  Fat - f ree  dry s o l i d s  of a l l  groups Des i t i n  30% 35% 25% 10% 
contained 65-70% pro te in  (N.S.) and represented s i m i l a r  percent- Cholestyramine 65% 30% 5% 0% 
ages of CW. I n  v ivo measurements of THO space agreed wi th  carcass  Placebo 30% 20% 45% 5% 
composition d a t a - - e , ,  gre  e r  i n  0-day, TPN and S than C 
(p< 0.005). Compared t o  C ,  "C1 space was g r e a t e r  i n  0-day 
(p< 0.01), TPN and S (p< 0.005) but  represented s i m i l a r  percent- 
ages of THO space i n  a l l  groups. The da t a  demonstrate t h a t  the  
t i s s u e  l a i d  down during TPN contains  more water  and l e s s  f a t  than 
observed i n  normally fed animals.  

Treatment of d iaper  r a sh  with a  20% cholestyramine ointment i n  a  
water so lub le  base  showed a  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e rence  
from t h e  groups t r e a t e d  with Des i t i n  and Placebo. We p o s t u l a t e  
t h a t  sk in  i r r i t a t i o n  i n  t h e  diaper  a r e a  i s  due t o  organic  ac ids  
found i n  t h e  s t o o l s .  Since cholestyramine has a  g r e a t  a f f i n i t y  
f o r  bindinn BA, it i s  poss ib l e  t h a t  t hey  may play a  r o l e  i n  t h e  - .  . - -  - 
genesis  of d iaper  r a sh .  P a r t i a l  support f o r  t h i s  s tudy i s  
acknowledged from NIH Training Grant AM05721-02. 

C O N I I N U O U S  D R I P  NASOGASTRIC (NG) F E E D I N G S :  A CON- IMPAIRED ASSIMILATION OF NASOJEJUNAL (NJ) FEEDS IN 
TROLLED STUDY, Suma P a t i ,  Ra'am Ramamurth and 352 VERY LOW BIRTH WEIGHT (VLBW) INFANTS. Neil Roy, 349 Rosita S. Pildes :  C 2 k  Count; Hosp. Depts? of Pedia t .  Robert P o l l n i t z ,  Richard Hamilton and Graham Chance, 

Univ. of 111. and Chgo. Med. Sch. ,  Chgo. Research I n s t i t u t e ,  Hospi ta l  f o r  Sick Chi ldren,  Department of 
The need t o  supply optimum n u t r i t i o n  f o r  premature in fan t s  has Paed ia t r i c s ,  Univers i ty  of Toronto, Ontar io ,  Canada. 

led t o  a  continuing search f o r  a  s a f e  and simple method by which We s t u d i e d ,  prospect ively ,  i n t e s t i n a l  absorpt ion of a s tandard 
adequate c a l o r i e s  can be provided. The purpose o f  thisrandomized 80 c a l  ~ e r  d l  i n f a n t  formula i n  18 heal thy VLBW in fan t s  ass ianed 
control  led s tudy was to  evaluate  t he  e f f i cacy  of N G  feeding by 
continuous d r i p  as  compared to  nasojejunal (NJ) feedings. Nine- 
teen newborns <1500gm a t  b i r t h ,  1 1  N G  and 8  NJ, were s t a r t e d  on a  
s tandard 20cal/oz formula wi thin  the  f i r s t  30 h r s  o f  postnata l  
age. I . V .  f l u i d s ,  5%D&.2NS were supplemented a s  needed. Both 
groups were s t a r t e d  on s i m i l a r  amounts o f  formula depending on 
b i r t h  wt. Bir th  wt. and ges t a t iona l  age in t he  N G  group (1.3: 
.18Kg (Mean+SD) and 30.1+2.2 wks) were s i m i l a r  t o  those in the  NJ 
group, ( I  . 2 z . 2 3 ~ ~  and 3071+2..0 wks). A1 l  were appropr ia te  fo r  
ges t a t ion .  Four N G  newborns and 1 NJ had severe  RDS; 5  N G  and 2  
NJ needed a s s i s t e d  ven t i l a t i on .  Birth w t .  was regained in 14.45 
6 .5  d. in N G  and 15.9c5.5 d. in NJ groups. A t  21 d . ,  t he rewas  
no s i g n i f i c a n t  d i f f e rence  in wt, between N G  and NJ (1.42.26 vs 
1.32.32Kg) groups. During days 1-7, mean cal/Kg/day were s i m i l a r  
in both groups; a t  7 d . ,  N G  was given 90+15 vs 73+30cal/Kg f o r  NJ 
group. From 8-14 d . ,  N G  t o l e r a t ed  s i g n i f i c a n t l y  %re  (p <.05) 
cal/Kg/day than d id  the  NJ group; N G  in take a t  14 d. was 120224 
vs 96+21cal/Kg in NJ. These d i f f e rences  were no longer present  
by day 21 when many in fan t s  were taking feedings by nipple .  No 
a s p i r a t i o n  o r  o the r  s i g n i f i c a n t  complications were seen in e i t h e r  
group. Thus, continuous N G  feeding provides an e f f i c i e n t ,  prac- 
t i c a l  and s a f e  technique f o r  provision of ca l .  t o  small i n fan t s .  

randomly t o  one of 2 feeding groups. The one group was fed con- 
t inuously  by the  N J  r o u t e ,  t he  o the r  i n  2  hourly bolus feeds by 
the  nasogas t r i c  (NG) route. The two groups d id  no t  d i f f e r  s i g -  
n i f i c a n t l y  with respect  t o  mean ges t a t iona l  age,  (NJ 30.3 vs .  
NG 31.0 weeks), b i r t h  weight (1280 g  vs. 1285 g) and body weight 
a t  age 8  days when the  s tudy began (1150 g  vs .  1166 g ) .  Between 
8  and 15 days of age NJ fed in fan t s  d id  not  d i f f e r  from NG i n -  
f an t s  i n  t h e i r  growth, blood suga r ,  Na, K ,  Ca, urea  N o r  amino 
ac id  pat tern .  However, during the  same period s t o o l  frequency, 
f a t  and potassium excret ion were s i g n i f i c a n t l y  g rea t e r  i n  t he  NJ 
fed group. 
Group 7-Day Increments (mi s.e.)  Stools  (m+ s .e . )  

Length Weight Head C i r c  N O / W ~  f a t %  N mg Na mEq K mEq 
/48hr / 4 8 h r  / 4 8 h r  *LA----- 

NJ .64+,32 7%10 .5&.18 33+2 23+2 16@19 .31*.05 1.98k.19 
NG .74+.33 88t.14 .37+.33 25+2 15+2 12@13 .23+.06 1.42k.13 
p  NS NS NS c.005 c.025 NS NS <.025 

We conclude t h a t  a  conventional formula is absorbed l e s s  e f f i c -  
i e n t l y  when fed by NJ tube than when fed by NG tube t o  young VLBW 
in fan t s .  



HYPERURICOSURIA DUE TO PANCREATIC ENZYME THERAPY, GASTROINTESTINAL ENDOSCOPY IN CHILDREN. Annie B. 
Bruder F. S t a  l e ,  James Kenned , Sanda N.  Arvani- 356 Terry, Harrison J. Shull , J r . ,  and Harry L.  Greene. 353 t a k i s ,  Michae: A. Linshaw, ( S ~ o n . ~ b y  Antoni M. D i eh l ) ,  Vanderbil t Univers i ty ,  Department of P e d i a t r i c s ,  

Depts. of P e d i a t r i c s  and Medicine, Univ. of  Kansas Medical Center ,  
Kansas C i ty ,  Kansas. 

Metabolic compl ica t ions  of excess ive  amounts of panc rea t i c  en- 
zymes i n  p a t i e n t s  wi th  c y s t i c  f i b r o s i s  have not  been repor ted .  
Recently we observed a 4 yea r  o l d  boy wi th  c y s t i c  f i b r o s i s  who 
p re sen t ed  wi th  dysu r i a ,  u r i c  a c i d  c r y s t a l l u r i a  and hyperuricos- 
u r i a  s h o r t l y  a f t e r  an enzyme dosage i nc rea se .  Known causes of 
hype ru r i cosu r i a  were e l iminated .  On a con t ro l l ed  d i e t ,  hyperur i -  
cosu r i a  disappeared when enzyme dosage was g r e a t l y  reduced,though 
no g a s t r o i n t e s t i n a l  symptoms developed. Symptomatic hyperur icos-  
u r i a  reappeared when enzyme doses were r a i s e d  t o  i n i t i a l  l e v e l s .  
Two a d d i t i o n a l  p a t i e n t s ,  on d i f f e r e n t  enzyme p repa ra t i ons ,  were 
s i m i l a r l y  found t o  be hype ru r i cosu r i c  due t o  panc rea t i c  e x t r a c t .  
I n  t he se  3 p a t i e n t s ,  a c lo se  c o r r e l a t i o n  was found between pan- 
c r e a t i c  enzyme dosage and 24 hour u r ina ry  u r i c  a c i d  exc re t i on .  
When d a i l y  enzyme pur ine  content  was reduced by a mean of  227 mg, 
u r ina ry  u r i c  a c i d  exc re t i on  decreased by a mean of 214 mg (pc.02). 
Our chemical a n a l y s i s  of  t he  pur ine  content  i n  commercial enzyme 
p repa ra t i ons  revealed:  

P repa ra t i on  Pur ine  content  
Cherry-flavored panc rea l i pa se  powder 23.6 mglpack 
Pancreal ipase  capsule  3.7 mg/capsule 
Pancreat ine  t a b l e t  4.5 mgl table t  
These da t a  show t h a t  panc rea t i c  enzyme replacement therapy can 
cause symptomatic hype ru r i cosu r i a  from i n t e s t i n a l  abso rp t ion  of 
pu r ines  conta ined i n  t h e s e  prepara t ions .  

COMPRESSIBILITY OF THE SKINFOLD - AN INDEX OF 
EXTRACELLULAR VOLUME. James Sumners, Sherr Bur r i s  354 and Howard Arkans. (Spon. by George Cassad:) 

Un ive r s i t y  of Alabama, Department of P e d i a t r i c s ,  Divis ion of 
P e r i n a t a l  Medicine, Birmingham, Alabama. 

Timed measurement of sk in fo ld  th ickness  (SFT) wi th  simul- 
taneous e s t ima t ion  of  e x t r a c e l l u l a r  water  volume by co r r ec t ed  
bromide space (CBS) was done on 26 occas ions  i n  17 i n f a n t s ,  
P o s t n a t a l  age a t  s tudy va r i ed  from 2 t o  47 days. Study weight 
ranged from 1040 t o  4280 grams wi th  only one baby weighing more 
t han  2500 grams. SFT was obta ined a t  4 s i t e s  b i l a t e r a l l y  (mid- 
t r i c e p s ,  subscapular ,  f l ank  and quadr iceps) .  SFT decreased w i th  
t ime a f t e r  a p p l i c a t i o n  of t h e  Harpenden c a l i p e r s  and t h e  va lues  
a t  5 and 60 seconds (SFT5 and SFT6 were used t o  express  SFT 
compres s ib i l i t y  a s  r a t e  of change $ASFT=SFT5-SFTsd and a s  per- 
c en t  of t h e  SFT which was compressible [%AsFT=(SFT~-SFT~~/  
SFT5x100], CBS was evaluated  i n  r e l a t i o n  t o  body weight (CBSlkg) 
and crown-heel l eng th  (CBSICH). 

SFT compres s ib i l i t y  c o r r e l a t e d  wi th  e x t r a c e l l u l a r  water  
volume. This  was t r u e  both  i n  t he  r e l a t i o n s h i p  between %ASFT 
and CBS/kg (r=.41; p<.05) and t h a t  between ASFT and CBS/CH 
(r=.54; p<.005). Intravenous therapy dur ing t h e  day p r i o r  t o  
s tudy was a s soc i a t ed  wi th  l a r g e r  CBSIkg (t=2.09; p<.05) and 
l a r g e r  %ASFT (t=5.84; ~ ~ 0 0 1 ) .  

Imp l i ca t i ons  of t h e s e  d a t a  a r e  1 )  t h a t  SFT compres s ib i l i t y  
may be used i n  assessment of q u a l i t y  of weight ga in  and 2) t h a t  
t h e s e  measurements may be u s e f u l  i n  t h e  c l i n i c a l  eva lua t i on  of 
hyd ra t i on  of s i c k  i n f an t s .  

JAMAICAN VOMITING SICKNESS : BIOCHEMICAL INVESTIGATION 
OF TWO CASES. K. Tanaka, E. A. Kean and B. Johnson, 355 Yale h i v .  Sch. of Med.. Deot. of Human Genet.. New . . 

Haven; Dept. of Biochem., Univ, of West Ind i e s  and Chi ldren 's  
Hosp., Kingston, Jamaica. (Spon. by L. E. Rosenberg) 

The i n t e r e s t  i n  Jamaican vomiting s i cknes s  has been r e jo ined  
r ecen t ly  due t o  i ts  s i m i l a r i t i e s  t o  Reye's syndrome. It i s  c l i n -  
i c a l l y  cha rac t e r i zed  by acu t e  onse t ,  vomit ing,  and coma which a r e  
accompanied wi th  severe'hypoglycemia and ac idos i s .  It occurs 
most f r equen t ly  i n  ch i ld r en  below t en  and is  o f t en  f a t a l .  Dif- 
fuse f a t t y  i n f i l t r a t i o n  of l i v e r  is observed i n  autopsy cases .  
The i nges t i on  of unr ipe  ackee f r u i t  which con ta in s  a t ox in ,  hypo- 
g lyc in ,  has  been impl ica ted  a s  its cause. We analyzed the u r ine  
from two s i b l i n g s  who developed the t y p i c a l  symptoms by gas  
chromatograph-mass spectroscopy. We i d e n t i f i e d  methylenecyclo- 
p ropy lace t i c  a c i d ,  the t o x i c  m e t ~ b o l i t e  of hypoglycin, i n  s i g n i -  
f i c a n t  amounts (16 and 8 ug/mg c rea t . ) .  We a l s o  de t ec t ed  l a r g e  
amounts (50 t o  1000 times normal) of g l u t a r i c ,  a d i p i c ,  s u b e r i c ,  
s e b a c i c ,  oc tenedioic  and decenedioic  ac id s  which we have previ -  
ous ly  i d e n t i f i e d  i n  u r i n e  of hypoglycin t r e a t e d  r a t s  (J. Biol .  
Chem., 247, 7465, 1972). This  evidence conclus ively  l i n k s  hypo- 
g lyc in  t o  the cause of t h i s  d i s ea se  f o r  the  f i r s t  t ime. I n  addi- 
t i o n ,  e thylmalonic ,  methylsuccinic  and s e v e r a l  sho r t  chain  f a t t y  
a c i d s  a r e  a l s o  i d e n t i f i e d  i n  l a r g e  q u a n t i t i e s .  I n  c o n t r a s t ,  
t he se  unusual u r ina ry  me tabo l i t e s  were not  s i g n i f i c a n t l y  in- 
creased i n  f i v e  p a t i e n t s  w i th  Reye's syndrome although i n  one 
case s l i g h t l y  increased amounts of ad ip i c  and sebac i c  ac id s  were 
excre ted .  These r e s u l t s  i n d i c a t e  t h a t  biochemical mechanisms of 
these  two c l i n i c a l l y  s i m i l a r  d i s ea se s  a r e  b a s i c a l l y  d i f f e r e n t .  

Nashvi l le ,  Tennessee. 
The development of sma l l e r  f i b e r o p t i c  endoscopes, permit t ing  

d i r e c t  v i s u a l i z a t i o n  of  t he  U G I  t r a c t  has provided an improved 
method of eva lua t i ng  g a s t r o i n t e s t i n a l  problems in  ch i ld r en .  
Endoscopies were performed in 38 p a t i e n t s ,  ages 6 months - 17 
y e a r s ,  with no compl ica t ions .  I nd i ca t i ons  were UGI hemorrhage, 
chronic  abdominal pain ,  p ro t r ac t ed  vomiting, o r  equivocal radio-  
graphic  s t u d i e s .  The s i t e  of bleeding was i d e n t i f i e d  i n  6 of  7 
ch i l d r en  with hematemesis and 1 of 3 with melena. Twenty-two 
p a t i e n t s  were examined because of  chronic  abdominal pain and poss- 
i b l e  u l c e r  d i s ea se :  l e s i o n s  o+ the  esophagus, stomach, o r  duodenum 
were found i n  ten, 7 of  whom had normal x-ray examinations. 
Three of 5 p a t i e n t s  endoscoped f o r  chronic  vomiting were found t o  
have u l ce r  d i s ea se ,  inc luding an i n f a n t  with p ro t r ac t ed  vomiting, 
and 2 ch i l d r en  with " c y c l i c  vomiting. These pre l iminary  r e s u l t s  
demonstratee t he  usefulness  of endoscopy and suggest  t h a t :  1) 
u l c e r  d i s ea se  in chi ldren may be d i f f i c u l t  t o  diagnose c l i n i c a l l y  
i n  t h a t  symptoms a r e  o f t en  a typ i ca l  and may include p ro t r ac t ed  o r  
c y c l i c  vomiting, 2 )  g a s t r i c  u l ce r s  a r e  more common under 5 yea r s  
of age, and 3 )  r ad io log i c  s t u d i e s  may f a i l  t o  demonstrate u l c e r s  
which can be v i sua l i zed  through endoscopy. 

BILIRUBIN(B) METABOLISM AND TISSUE DISTRIBUTION I N  
JAUNDICED RATS TREATED WITH INTRALIPID(I) .  M.Michael 357 Thaler ,  Univers i ty  o f  Ca l i fo rn i a ,  San Francisco. CA. 

The effec-infused 1 (10% f a t  emulsion) on t he  k i n e t i c s  
and t i s s u e  d i s t r i b u t i o n  of B in vivo were s tud i ed  in congen i t a l l y  
jaundiced Gunn r a t s .  Experiments were performed wh n the  t o t a l  
misc ible  B pool had been uniformly labeled  wi th  B-"C f o r  a t  l e a s t  
30 hrs .  I was infused (100mg/hr.) f o r  6 o r  21, h r s . ,  o r  pulse  in- 
j e c t ed  (100mg). Control r a t s  received equivalent  volumes of 
s a l i n e  o r  5% dextrose .  Blood was sampled a t  i n t e r v a l s ,  animals 
were s a c r i f i c e d  6 h r s .  a f t e r  i n j ec t i on  o r  a t  t he  end of i n fus ion ,  
and t i s s u e  6 determined i so top i ca l l y  and chemically.  Plasma B 
concentra t ions  remained unchanged dur ing I t rea tment  of r a t s  with 
moderate (7-9mg%) and severe  ( > I  5mg%) hyperbi l  i  rubi nemia. Plasma 
B s p e c i f i c  a c t i v i t y  curves were i den t i ca l  before  and a f t e r  I in- 
f u s ion ,  indica t ing t h a t  B product ion,  f r a c t i o n a l  turnover ,  and 
biological  h a l f - l i f e  were not a f f e c t e d .  The t o t a l  B pool and 
plasma B pool remained constant  through the  24-hr. I in fus ion 
per iod.  The plasma B pool represented 13.3% of t he  t o t a l  B pool 
in I-infused r a t s ,  and 12.7% in con t ro l s .  Tissue  Bconcen t r r t i ons  
were not s i g n i f i c a n t l y  d i f f e r e n t  in I - t r ea t ed  and sa l i ne - in fused  
r a t s ,  and were h igher  in l i v e r  and kidney than in plasma. In 
c o n t r a s t ,  b r a in ,  muscle and f a t  contained r e l a t i v e l y  l i t t l e  B .  
Thus, B concentra t ion in bra in  of I - t r ea t ed  and control  r a t s  
averaged 13% and 12% of plasma B concen t r a t i ons ,  r e spec t ive ly .  
These r e s u l t s  i nd i ca t e  t h a t  I infused in concentra t ions  equal t o  
o r  h igher  than those u t i l i z e d  c l i n i c a l l y  has no d e t e c t a b l e e f f e c t s  
on B t r anspo r t  o r  t i s s u e  d i s t r i b u t i o n  in jaundiced r a t s .  

THE NEONATAL FORM OF CITRULLINEM1A:SURVIVAL 
IN A PATIENT TREATED WITH KETOACID ANALOGUES 358 OF ESSENTIAL .WINO ACIDS. Jess G. Thoene, 

Mark Batshaw, Elaine B. Spector, Stanko Kulovich, Saul 
W. Brusilow, Mackenzie Walser, and William L. Nyhan. 
University of California, San Diego and Johns ~opkins 
University, Baltimore, Maryland. 

Type I citrullinemia results in seizures, coma, and 
death by age 7 days. Absence of argininosuccinic acid 
synthetase (E.C.6.3.4.5.) and extremely high levels of 
ammonia and citrulline in the blood are characteristic. 
Success in treating hyperammonemia with a-keto acid an- 
alogues of essential amino acids led us to a trial of 
this therapy in a patient with type I citrullinemia. A 
male infant presented with seizures, coma, and a blood 
ammonia of 550 uM. The plasma citrulline at 20 days of 
age was 3.86mM (normal<0.03mM), and a diagnosis of neo- 
natal citrullinemia was made. Intravenous injection of 
the wketo analogues of leucine, isoleucine, valine, 
phenylalanine and methionine produced marked ( 2  to 25 
fold) rises in the plasma concentrations of the corre- 
sponding amino acids. Skin fibroblast argininosuccinic 
acid synthetase activity was <0.01 of normal, Oral 
therapy with the keto acid mixture produced a dramatic 
decline in both blood ammonia and plasma citrulline 
(to 50 pM and 0.5mM, respectively) with a concomitant 
linear increase in weight. At 7 months the patient had 
milestones of 5 months. An episode of hypernatremic 
dehydration was fatal at age 8 months. 



THE PHYSICAL BASIS OF 1NTESTINAL WATER SECRETION I N  359 CHOLERA. J .  N .  Udall,  L. A. Alvarez, C. F. Hazlewood 
and B. L. Nichols. Department of P e d i a t r i c s ,  Baylor 

College of Medicine, Houston, Texas 77025. 
An ordered i n t r a c e l l u l a r  protein-water systerr. wi thin  normal 

i n t e s t i n a l  mucosa has  been proposed t o  prevent t h e  extravasat ion 
o f  f l u i d  and s o l u t e s  i n t o  t h e  lumen. I n  add i t i on ,  cho le ra  enter-  
t ox in  has been pos tu l a t ed  t o  a l t e r  t h e  conf igurat ion of t h e  c e l l -  
u l a r  p r o t e i n s ,  thereby inc reas ing  mucosal permeability t o  water.  
Using nuclear  magnetic resonance spectroscopy t o  determine t h e  
mobi l i ty  of t h e  water i n  t h e  i n t e s t i n a l  t i s s u e ,  t h i s  hypothesis 
was t e s t e d .  Small i n t e s t i n a l  loops. i n  t h e  r a t  were i n j e c t e d  wi th  
0.5 m l  o f  e i t h e r  Schwarz/Mann cholera  enterotoxin  (40 ugm/cc sa- 
l i n e  s o l u t i o n )  o r  normal s a l i n e .  Normal i n t e s t i n a l  t i s s u e  i n  t h e  
r a t  contained 79.5 2 2.75 water  (X 2 S.D.).  T1 ( s p i n - l a t t i c e )  
r e l axa t ion  time was 521 2 70 msec and T2 (spin-spin)  62 2 10 msec. 
In  i n t e s t i n a l  t i s s u e  exposed t o  cho le ra  en t e ro tox in ,  % hydrat ion 
increased t o  84.5 2 2.0. T1 r e l axa t ion  t ime was 668 2 119 msec 
and T2 was 80 2 21 msec. Increased r e l axa t ion  times a r e  r e l a t e d  
t o  increased motional freedom o f  i n t r a c e l l u l a r  water.  The water  
i n  t h e  t i s s u e  exposed t o  enterotoxin  had g r e a t e r  motional free- 
dom and hence could b e  i n t e r p r e t e d  t o  b e  more l i k e  l i q u i d  water .  
These changes i n  r e l axa t ion  t imes  support t h e  concept t h a t  chol- 
e r a  enterotoxin  a l t e r s  t h e  i n t r a c e l l u l a r  protein-water system i n  
such a manner a s  t o  enhance f l u i d  l o s s .  
Research supported i n  pa r t  by N I H  Training Grant W05721 ,  Of f i ce  
of Naval Research Contract ~ 0 0 0 4 - 7 h - ~ 0 1 0 0 ,  USPH Research Grants 
GM-20154 and RR-00188 and Robert A. Welch Foundation. 

FURTHER MPERIENCE WITH SOYBEAN EPU1,SION AND 360 CASEIN H Y D W L Y  SATE ( SECH) I N .  PARE!ITERAL NUT- 
R I r I O N  OF TBE 5hALL PRENATURE INFANT. 

Robert  H. Usher,  NcGil l  Univ., Royal V i c t o r i a  
l ios ; , i ta l ,  Depts. o f  Ped. Obs. and Syn., Kon t r ea l  

The u s e  o f  53CH i n  p a r e n t e r a l  n u t r i t i o n  o f  L1500g 
i n f a n t s  has  been r e p o r t e d  i n  19  s u r v i v o r s  (Ped. 56:8, 
1975) .  This  prosram has now been used i n  a  f u r t h e r  
62 s u r v i v o r s  o r  t h e  105 l i v e b i r t h s  o f  1974 and 1975 
weighing 501-1500g, a lmost  a l l  Caucas ian ,  w i th  
e x c e l l e n t  s u r v i v a l  r a t e s :  ~ ~ - ~ -  - 

BISTEv! EIGHT 9 w i t h  SZCH 
501 - 750em 
751 -1OOOp 22$ ;$l 
1001-125Ogm 637; 74$ 
12  51-15OOm 82% 94k 
~ u p ~ l e k e n < a r ~  n u t r i t i o n  by s c a l p  v e i n  has  u s u a l l y  

been r e q u i r e d  f o r  2-6 weeks u n t i l  milk f e e d s  were 
adequate .  Inadequate  metabolism o r  e x c r e t i o n  o f  f a t ,  
p r o t e i n ,  ca rbohydra t e ,  o r  wa te r  l e d  t o  reduced i n t a k e s  
i n  some of t h e  s m a l l e s t ,  s i c k e s t  i n f a n t s .  Good growth 
occu r red  on 9 3  ca lo r i e s /ke /d ,  anc i n f a n t s  were d i s -  
charged 2-4 weeks b e f o r e  t h e i r  7. D.C. Kern ic t e rus ,  
coagu lopa th i e s ,  i n f e c t i o n ,  n e c r o t i s i n g  e n t e r o c o l i t i s ,  
apne ic  s g e l l s  and a c i d o s i s  have not  i nc reased .  

SECH i s  a  u s e f u l  a d j u n c t  t o  n u t r i t i o n  o f  t h e  sma l l  
premature.  F u r t h e r  s t u d i e s  o f  dose ,  metabolism and 
follow-up a r e  needed. 

THE IMMUNOLOGIC CONTROL MECHANISM FOR TOXIGENIC 
DIARRHEA. W. Allan Walker and Ai-Lien Wu. Harvard 361 Medical School, Mass. Gen. Hosp., P e d i a t r i c  G I  Unit,  

Boston. 
The mechanism of antibody p ro t ec t ion  aga ins t  toxigenic  d i a r -  

rhea is  not  completely understood; however, one poss ib l e  r o l e  of 
l o c a l  an t ibod ie s  is t o  prevent t he  binding of toxin  t o  s p e c i f i c  
r ecep to r s  on the  i n t e s t i n a l  microvi l lous  membrane, thereb inhib- 
i t i n g  s e c r e t i o n  (d i a r rhea ) .  To s tudy t h i s  p o s s i b i l i t y ,  1 ~ ~ 1 -  
cholera  toxin  (CT) (20 ug) was in j ec t ed  i n t o  the  small i n t e s t i n e  
from immunized and con t ro l  r a t s ;  a f t e r  10 min. i n t e s t i n e  was re- 
movgd and microvi l lous  membranes prepared. To maximize the  l o c a l  
i n t e s t i n a l  antibody response, immunized r a t s  were given repeated 
i n t r a p e r i t o n e a l  i n j e c t i o n s  of crude CT (2 mgCT i n  adjuvant)  and 
boosted o r a l l y  (100 mgCT 10 days before  s tudy.  Compared t o  
n e g l i g i b l e  binding of  12'1-bovine serum albumin used a s  a control,  
measurable q u a n t i t i e s  of 1251-CT were recovered from t h e  micro- 
v i l l o u s  f r a c t i o n s  suggest ing binding of CT t o  a s p e c i f i c  receptor  
s i t e .  I n  ten  experiments,  an average 2 SEM of 45 + 8.5  pg CT per 
ug membrane p ro t e in  was bound by microvi l lous  membranes from con- 
t r o l  animals compared t o  20 + 2.8 pg boundlug p ro t e in  by immunized 
r a t s  (pt0.02).  Furthermore, a f t e r  8 h r .  incubation with CT (1 ug/ 
10 cm loop) a h ighly  s i g n i f i c a n t  (p<001) decrease  i n  f l u i d  accumw 
l a t i o n  occurredin  i l e a l  loops from immunized versus  con t ro l  r a t s .  
Furthermore, CT-binding and decreased f l u i d  accumulation i n  i l e a l  
loops were d i r e c t l y  r e l a t ed  t o  l e v e l s  of i n t e s t i n a l  CT-antibody. 
These s t u d i e s  s t rong ly  suggest t h a t  i n t e s t i n a l  an t ibod ie s  p ro t ec t  
aga ins t  enterotoxigenic  d i a r rhea  by i n t e r f e r i n g  with binding of 
toxin  t o  t he  i n t e s t i n a l  surface .  

DIETARY SOY PROTEIN IKOLERANCE I N  INFANTS. Pe te r  F. 362 Whitington and Richard C.  Gibson, (Spon. by James N. 
E t t e l d o r f ) ,  Univers i ty  of Tennessee Center f o r  t he  

Heal th .Sciences ,  Department of Ped ia t r i c s ,  Memphis, Tennessee. 
An in f r equen t ly  encountered and poorly understood i n f a n t i l e  

d i so rde r  i s  g a s t r o i n t e s t i n a l  soy p ro t e in  in to l e rance  (SPI). Four 
pa t i en t s  wi th  i n t r a c t a b l e  d i a r rhea  of infancy and f a i l u r e  t o  
t h r i v e  were t e s t ed  by per o r a l  chal lenge wi th  soy p ro t e in  i s o l a t e  
and found t o  have SPI. A l l  four  exhibi ted concomitant s e n s i t i v i -  
t y  t o  cow's milk p ro t e in .  The response t o  chal lenge wi th  soy pro- 
t e i n  included d i a r rhea ,  vomiting, hypotension, l e tha rgy  and fever .  
These symptoms were immediate, of sho r t  du ra t ion  and occurred wi th  
each subsequent chal lenge dose. Although prominent i n  t h e  fami- 
l i e s ,  no p a t i e n t  exhibi ted cutaneous, pulmonary o r  hematologic 
evidence of a l l e rgy .  A d i e t  devoid of i n t a c t  soy and cow's milk 
p ro t e in  allowed symptomatic recovery and rapid  weight gain .  Oral 
disodium chromoglycate therapy was i n e f f e c t i v e  i n  one t r i a l .  We 
conclude t h a t  SPI should be suspected i n  i n f a n t s  wi th  i n t r a c t a b l e  
d i a r rhea  while being fed a soy based formula s i n c e  s p e c i f i c  thera-  
py i s  ava i l ab l e  and e f f e c t i v e .  No pathogenic mechanism can be 
concluded from our data .  

STOOL BACTERIA I N  LOW BIRTH WEIGHT (LBW) INFANTS: 
CHANGES WITH MILK FORMULA. Brenda Wilkinson Keith 363 H. Marks, Harold R. Gamsu, A. C. Cunl i f fe  (;,on. by 

Nicholas M. Nelson). King's College Hospi ta l ,  Dept. Child Health, 
London. 

The e f f e c t s  of t he  composition and preparat ion of milk on 
aerobic  and anaerobic f e c a l  b a c t e r i a  were s tudied i n  'normal'  LBW 
in fan t s .  The groups s tudied:  (A) 6 i n f a n t s  (2 1 .6  kg, 33 wks) 
fed pooled expressed b reas t  milk which had been bo i l ed ,  dispensed 
a s e p t i c a l l y  and s to red  (up to  1 y r . )  a t  -20°c, (B) 16 i n f a n t s  
(Z 1.9  kg, 34 wks) fed "humanized" milk formulas, (C) 6 f u l l -  
term b reas t  fed i n f a n t s .  At 1 week f eces  were examined us ing 
s tandard aerobic  and anaerobic bac t e r io log ica l  techniques. 
Colony counts per  gram of s t o o l :  Mean ? SD 

E. c o l i  + col i forms Lactobacillus+bifidobacteria 
Group A 19 x l o 9  i 36 x 10; 2.0 x l o 9  i 1.7 x l o 9  
GroupB 6 . 1 x 1 0 ~ ? 7 . 9 ~ 1 0  .19 l o 9  i .37 l o 9  
Group C .88 x l o 9  ? .54 x 10' 5.4 x l o 9  i 3.0 x l o 9  

Coliform predominance over b i f i d u s  b a c t e r i a  i n  Groups A o r  B 
i s  a r eve r sa l  of t h e  p a t t e r n  found i n  normal b reas t  fed i n f a n t s ,  
although i n  Group C the  predominance of b i f i d u s  b a c t e r i a  i s  not  
a s  marked a s  expected. Colonies of staphylococcus and bacte- 
ro ides  spec i e s  were cul tured only i n  Groups A o r  B. The r e s u l t s  
i n d i c a t e  t h a t  (1) human milk, i f  boi led before  s to rage ,  l o s e s  i t s  
e f f i cacy  i n  maintaining a predominant ' b i f i d u s '  f e c a l  f l o r a  and 
supports  t he  growth of col i forms,  ( 2 )  LBW i n f a n t s  fed 'humanized' 
cows' milk formula develop a mixed f e c a l  f l o r a .  

I R O N  NUTRITION I N  THE BREAST-FED INFANT. Calvin W. 364 Woodruff, Cele Latham and Suzanne McDavid. Univer- 
s i t y  of Missouri,  Columbia, Dept. of Child Health. 

Nineteen in fan t s  whose only milk in take was t h e i r  mother ' s  milk 
were compared with 31 in fan t s  fed a prepared formula not supple- 
mented with iron f o r  t he  f i r s t  9 mos. of l i f e .  All i n fan t s  
weighed over 3 kg a t  b i r t h  and t h e i r  growth r a t e s  were compar- 
ab l e .  No o the r  food was given during the  f i r s t  3 mos. Cereal 
f o r t i f i e d  with sodium iron pyrophosphate, f r u i t s  and vegetables  
were fed a t  3 mos of age. Between 3 and 6 mos the  breas t - fed 
in fan t s  a t e  l e s s  iron than the  formula-fed group. Iron in takes  
between 6 and 9 mos of age were 6 . 5 2 * 1 . 1 6 ( ~ € ~ )  mg/day f o r  t he  
breas t - fed in fan t s  and 7.22f0.21 rng/day f o r  the  formula fed 
in fan t s .  The d i f f e rence  was not s i g n i f i c a n t .  No s i g n i f i c a n t  
d i f f e rences  in Hgb, Hct, RBC, MCV, serum iron o r  t r a n s f e r r i n  
s a tu ra t ion  were found a t  3 ,  6 o r  9 mos. Total iron binding 
capaci ty  was s i g n i f i c a n t l y  higher in t he  formula-fed in fan t s  
a t  3 ,  6 and 9 mos. Hgb concentra t ion between 10 and 1 1  gm/dl 
with t r a n s f e r r i n  s a tu ra t ion  l e s s  than 16% a t  9 mos occured in 
1 of 8 breast-fed and 4 of 31 formula-fed in fan t s .  Although 
the  breas t - fed in fan t s  had a lower iron in take between 3 and 
6 mos and lower t o t a l  iron binding capaci ty  a t  3 ,  6 and 9 mos, 
t he re  was no d i f f e rence  in t he  incidence of iron def ic iency 
a s  measured by t r a n s f e r r i n  s a tu ra t ion ,  microcytosis  o r  Hgb 
concentra t ion l e s s  than 11 gm/dl. Much of t he  iron in take was 
in a poorly absorbed form. The iron requirement of both groups 
was s imi l a r  but could not be determined q u a n t i t a t i v e l y  under 
the  condi t ions  of t h i s  s tudy.  Supported by Ross Laborator ies .  



OSMOLAR AND FREE WATER CLEARANCE (Cosm, C ) IN 365 PRETERM INFANTS ON "HIGH" AND "LOW" SOLUT!~~ORMULA. 
Paul Y.K. Wu and Sze K. Ho. U n i v e r s i t y  o f  Southern 

C a l i f o r n i a  Sch. o f  Med., Los Angeles County-USC Medical Center. 
Dept. o f  Ped ia t r i c s .  

The neonate 's  a b i l i t y  t o  conserve o r  excre te  excess water  
under va ry i ng  i n takes  i s  l ess  e f f i c i e n t  than i n  adu l t s .  Maximum 
and minimum u r i n e  volumes a re  dependent on t he  amount o f  so lu tes  
t h a t  r e q u i r e  exc re t i on  by t he  kidneys. Net  l o s s  o r  ga in  o f  water 
t o  t he  body may be ca l cu la ted  from simultaneous values o f  t he  
Cosm and u r i n e  flow. Twenty-four w e l l ,  p re term in fants ,  were 
d i v i d e d  i n t o  2 groups o f  12 i n fan t s  each. Group A was f ed  a 
"High So lu te"  d i e t  (S im i l ac  24). Group B was f e d  a "Low Solu te"  
d i e t  (S imi lac  60/40, 24 Cal/oz). The volume o f  m i l k  consumed was 
comparable i n  bo th  groups. I n fan t s  were s tud ied  a t  weekly i n t e r -  
v a l s  du r i ng  t he  f i r s t  3 weeks o f  l i f e .  Each s tudy p e r i o d  con- 
s i s t e d  o f  24 hours. RESULTS: (Mean va lues)  

"~ '0 .05 
There were no s i g n i f i c a n t  d i f f e rences  i n  serum water,  osmo- 

l a r i t y  and e l e c t r o l y t e s  between the  two groups. Data suggest 
t h a t  pre term i n f a n t s  can main ta in  homeostasis w i t h  bo th  d i e t s .  
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2 
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1"T:IIEITIOX ?I: ORTIITHI?TE TRA?ISCAREA!L"NLASE (OTC) .BCTI- 366 VIW I N  ilOXLkL WT A1\9 H L P W  LIVER BY LI1JER I!OYn- 
GCNATES PROW PAT1C:ITS [!IT;! TiCYC'S SY!?DRQP*I: (RS). 

Takashi Yoshida, Frank S ina t r a  and P h i l i p  Sunshine. Stanford 
IJniversity School of "edicine, 3ep t .  of P e d i a t r i c s ,  Stanford,  
Ca l i fo rn i a .  

necreased OTC a c t i v i t y  has  r ecen t ly  been observed i n  l i v e r  
from p a t i e n t s  wi th  RS. Two n a t i e n t s  wi th  the  c l i n i c a l  and h i s to -  
l o g i c  d i a ~ c o s i s  of RS ? i ed  wi thin  7 2  hours followinp, t h e  onset  o f  
encephalopathy. Liver was obta ine6 wi th in  1 hour of t h e  time of 
death  and was f rozen a t  -700". !lomo.yenates were prepared and 
allov?ed t o  pre-incubate from 1. t o  24 hours i n  t h e  presence of 
an equal volune of e i t h e r  t he  homoqenizirg so lu t ion ,  nornal  r a t  
l i v e r  homogenate, o r  normal hunan l i v e r  honopenate. Dadiochemical 
determinat ion of OTC a c t i v i t y  revealed a  67-706 reduct ion i n  r a t  
l i v e r  OTC a t  1 hour and 94":eduction a t  24 hours.  I!uman l i v e r  
OTC was inh ib i t ed  by only 10:; a t  1 hour but  was reduced by 6SZ 
a t  24 hours.  Xixing of normal hunan l i v e r  with both r a t  l i v e r  
and o the r  con t ro l  human l i v e r  caused no reduct ion i n  predic ted 
OTC a c t i v i t y .  Liver  from a  t h i r d  p a t i e n t  wi th  RS obtained 15 
days following t h e  onset  of encephalopathy produced only a  I f r X  
reduct ion i n  t h e  predic ted OTC a c t i v i t y  of r a t  l i v e r .  At t h e  time 
t i s s u e  wns obtained i n  t h i s  pa t i en t  l i v e r  funct ion s t u d i e s ,  
including serum ammonia, had re turned t o  normal. These observa- 
t i o n s  suggest t he  poss ib l e  ex i s t ence  of a  substance wi thin  t h e  
l i v e r  dur inz  t h e  e a r l y  s t ages  of 1:s which may be capable of 
producing acquired de fec t s  i n  urea  biosynthesis .  

LIPOPROTEIN-X I N  OBSTRUCTIVE JAUNDICE I N  INFANCY. 
S. Yoss and Ph i l i  J .  Li s i t z .  Dept. of Peds.,  367 ::::: Univ. of N , Y .  a t  !tony B&ok and Long Island 

Jewish-Hil ls ide  Medical Center ,  New Hyde Park, N . Y .  
Measurement o f  serum Lipoprotein-X (LP-X) has been proposed a s  

a  r e l i a b l e  t e s t  t h a t  w i l l  d i s t i ngu i sh  between b i l i a r y  a t r e s i a  
(BA) and neonatal h e p a t i t i s  ( N H ) .  We s tudied 6  in fan t s  under 3 
months of age present ing with obs t ruc t ive  jaundice. Metabolic,  
hematologic, and in fec t ious  d i seases  were excluded. One of t hese  
had a lphal  a n t i t r y p s i n  def ic iency (AATD). Rose Bengal excret ion 
a f t e r  cholestyramine and alpha f e top ro te in  were measured in a l l  
p a t i e n t s ,  but in only 2 d id  both t e s t s  c o r r e c t l y  p red ic t  t he  
f ina l  d iagnosis .  All had LP-X measurements before  and a f t e r  
cholestyramine. Decreasing LP-X co r rec t ly  predic ted N H  in 3 of 3  
cases .  LP-X increased in one p a t i e n t ,  c o r r e c t l y  predic t ing B A .  
One Infant with a  choledochal cys t  (CC) had LP-X values suggest- 
ing both BA and N H ,  but t h i s  d iagnosis  might have been made by 
sonography o r  G I  s e r i e s .  We conclude t h a t  increas ing LP-X in an 
infant  with normal a lphal  a n t i t r y p s i n  i s  an indicat ion f o r  open 
biopsy and cholangiogram. Decreasing LP-X, a f t e r  exclusion of 
choledochal c y s t ,  confirms the  presence of a  patent  b i l i a r y  t r e e  
and obv ia t e s  t he  need fo r  surgery.  This t e s t  should be pa r t  of 
the  rout ine  evaluat ion of i n fan t s  present ing with obs t ruc t ive  
jaundice in t he  f i r s t  t h ree  months of l i f e .  

CASE # 1 2 3 4 5 6  
LP-X (mg%) before 83.5 62.5 154 .4  709.0 62 .5  359.0 

a f t e r  62.0 30.0 83.0 790.0 10410 396.0 
DIAGNOSIS N H  N H  N H  B A C C  AATD 

I N  V I V O  B I C A R B O N A T E ( H C O J )  T R A N S P O R T  I N  T H E  
SMALL INTESTINE OF SUCKLING(S) A N D  ADULT(A1 368 RATS. M .  K .  Y o u n o s z a i  a n d  J e a n  R o b i l l a r d .  

U n i v e r s i t y  o f  I o w a ,  C o l l e g e  o f  M e d i c i n e ,  D e p a r t m e n t  o f  
P e d i a t r i c s ,  Iowa C i t y ,  Iowa .  

U s i n g  a  o n e  p a s s  p e r f u s i o n  t e c h n i q u e  we m e a s u r e d  n e t  
a b s o r p t i o n ( N A )  a n d  lumen- to -mucosa (LM)  a n d  m u c o s a - t o -  
 lumen(^^) f l u x e s  o f  H C O i  i n  s e g m e n t s  o f  t h e  p r o x i m a l ( P )  
a n d  d i s t a l ( D )  i n t e s t i n e .  The p e r f u s i o n  s o l u t i o n s  c o n -  
t a i n e d ,  i n  m m o l e s / l i t e r ,  NaCL 1 1 5 ;  XCL 5 ;  NaCH03 2 5 ;  
g l u c o s e  1 7  a n d / o r  m a n n i t o l  1 7  o r  35 a n d  p h e n o l  r e d  
( 2 0  m g / l i t e r )  . HCO; N A  ( u t q / h r  p e r  g  w e t  w t . )  was  n o t  
d i f f e r e n t  i n  c o r r e s p o n d i n g  s e g m e n t s  o f  S  a n d  A r a t s  
(MeantSE,  N A ;  S  r a t s :  P 1 6 5 2 1 8 ,  D 48243 ;  A r a t s :  P 130f  
1 0 ,  D - 1 7 + 1 8 ) .  W i t h  t h e  e x c e p t i o n  o f  t h e  ML f l u x  i n  t h e  
d i s t a l  s e g m e n t s ,  LM a n d  ML f l u x e s  i n  s e g m e n t s  o f  S  w e r e  
s i g n i f i c a n t l y  g r e a t e r  t h a n  c o r r e s p o n d i n g  v a l u e s  i n  A 
r a t s  ( p < 0 . 0 5 )  (LM f l u x ;  S  r a t s :  P 5 2 4 5 5 1 ,  D 3 1 6 + 5 5 ;  A 
r a t s :  P  2 4 0 2 2 0 ,  D 1 4 9 t 3 0 .  ML f l u x :  S  r a t s :  P  359'39, 
D 268288 :  A r a t s :  P  1 0 9 f 1 8 ,  D 1 6 6 2 3 5 ) .  G l u c o s e  d i d  n o t  
a f f e c t  HCOi N A  o r  f l u x e s .  I n  o u r  p r e v i o u s  s t u d y  w h e r e  
t y g o n  t u b i n g  was u s e d  f o r  t h e  p e r f u s i o n s ,  HCO; N A  was  
s i g n i f i c a n t l y  d i f f e r e n t  i n  s e g m e n t s  o f  S  a n d  A r a t s  
( P e d .  R e s .  2 : 3 0 8 ,  1 9 7 5 ) .  I n  t h i s  s t u d y  CO2 l e a k  t h r o u g h  
t h e  t u b i n g  was p r e v e n t e d  by  u s i n g  g l a s s  t u b i n g .  The 
d i f f e r e n c e  i n  t u b i n g  may e x p l a i n  t h e  d i s c r e p a n c y .  The 
p r e s e n t  r e s u l t s  s u g g e s t  t h a t  r a t e  o f  t r a n s p o r t  o f  HCO; 
a c r o s s  t h e  m u c o s a l  membrane s p e c i a l l y  i n  t h e  p r o x i m a l  
s e g m e n t  i s  g r e a t e r  i n  S  t h a n  i n  A r a t s .  

"High So lu te"  

THYMIC ABNORJIALITIES I N  A FAMILY WITH CANDIDIASIS - 369 ENDOCRINOPATHY SYNDROME(CES) K. Arulanantham. X -  w, 
and J,M, D e r  Depts. of Ped ia t ,  and Med., Yale Univ. 

Sch, o f  Med,, New ~ a v z ,  C t ,  (Spon. by Howard A, Pearson) 
An immunologic b a s i s  f o r  the  C-E syndrome has  o f t en  been sug- 

gested but  s t u d i e s  i n  family pedigrees reported t o  da t e  a r e  roa;:r- 
kable only f o r  t h e i r  inconsis tency.  Extensive immunologic &endo- 
c r ino log ic  s t u d i e s  were performed i n  the  pa ren t s  and 7 ch i ld ren  
( 3  wi th  CES) of an a f f l i c t e d  family ,  C l i n i c a l  manifes ta t ions  were 
hypoparathyroidism (2 /3 ) ,  adrenal  i r i suff ic iency(2/3)  ,mucocuta- 
neous candidias is(3f3)  ,autoimmune h e p a t i t i s ( l l 3 )  ,a lopecia  t o t a l i s  
(1 /3) ,  and malabsorpt ion( l /3) .  Parents  and 5 of t he  progeny 
showed T-cell  dysfunct ion i n  v i t r o  with impaired lymphocyte r e p l i -  
ca t ion  i n  response t o  Con-A,PHA or candida s t imulat ion.  In  con- 
t r a s t ,  sk in  t e s t i n g  wi th  these  an t igens  was p o s i t i v e  i n  a l l  but  1 
and MIF production normal i n  t h e  2  ch i ld ren  t e s t ed .  Var iable  ab- 
no rma l i t i e s inhumora l  immune funct ion were found with  absent  IgA 
(2) ; increased IgE(2) and p o s i t i v e  organ-specific an t ibod ie s  (R,M, 
Blizzard and A.P,Forbes) : thyroid(2)  , gas t r i c (2 )  ,adrenal( l ) ,  smooth 
muscle(1) , p a r i e t a l  c e l l ( l ) , a n d  DNA(1) One ch i ld ,  who died wi th  
autoimmune hepa t i t i s , had  the  t o t a l  spectrum of abnormal i t ies  wi th  
negat ive  sk in  t e s t i ng , low T-cell number and de fec t ive  funct ion 
by i n  v i t r o  t e s t i ng , absen t  IgA,elevated IgE, and p o s i t i v e  auto- 
ant ibodies .  The thymus was no t  detected a t  autopsy, 

While each of these  immunologic abnormal i t ies  has  been separa- 
t e l y  descr ibed i n  a s soc ia t ion  with T-cell  dysfunct ion, the  c lus t e -  
r i n g  i n  t h i s  pedigree suggests  a  more bas i c  underlying de fec t  of 
T-cell d i f f e r e n t i a t i o n  and/or r egu la t ion  wi th  v a r i a b l e  expression 
i n  i nd iv idua l  a f f ec t ed  members. (Supported by N I H  grant  RR-125) 
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"Low Solu te"  

HUMAN 6-GLUCURONIDASE DEFICIENCY MUCOPOLY- 
SACCHARIDOSIS: IDENTIFICATION OF CROSS-REACT- 370 ING ANTIGEN IN DEFICIENT PATIENTS BY PRIMARY 

Cosm 
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0.036* 

ENZYME IMMUNOASSAY. Elliott Bell ,  Jr.  , William S . Slv , 

0.041 
0.044 
0.044 

G i d e r i c k  E . Brot , and  Daniel Achord , Washington Univ Sch .  of 
Med. ,  D e ~ t s .  of P e d . ,  P a t h . ,  an( 

mY;'Kngyh 
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0.052 
0.051 
0.055 

Barnes  ~ o s ~ i t a l s ,  St .  Louis,  Missouri.  
An important var iable  i n  t h e  potential for enzyme replacement ther-  

apy  i n  lysosomal s to rage  diseases  i s  t he  p re sence  or absence of anti- 
genically cross-react ive  material (CRM) in the  patient.  CRM-nega- 
tive mutants a r e  more likely than CRM-positive mutants t o  develop 
antibodies to infused enzyme that  would limit t he  effectiveness of fur-  
t h e r  enzyme administration. Since the  p r imary  enzyme immunoassay 
(PEIA) repor ted b y  Neuwelt e t  a1 (Immunochem. 10: 767, 1973) has  
advantages  for detecting CRM, we developed a similar PEIA for hu-  
man 6-glucuronidase. In t h i s  a s s a y ,  goat antibody to purified pla- 
cental 6-glucuronidase (immobilized on Sepharose)  is exposed to 
tes t  material,  washed ,  and t h e  binding s i tes  occupied b y  CRM a r e  
estimated from the  res idual  b inding capacity of t he  antibody for stan- 
d a r d  enzyme. Results with th i s  assay indicated: 1) Antibody to hu-  
man placental 6-glucuronidase d id  not recognize differences in nor- 
mal enzyme from human placenta ,  f ibroblas ts ,  l i v e r ,  o r  blood 
platelets.  2) All four of t he  unrela ted 6-glucuronidase deficient pa- 
t ients  s tudied contained CRM i n  thei r  f ibroblas ts .  3) Titration pat- 
t e r n s  indicated genetic heterogeneity among the  four mutant pro- 
te ins .  4 )  Fibroblast enzyme from two obligate heterozygotes was 
dis t inguishable  immunologically from normal enzyme. 5) Liver en-  
zyme from other  mammalian species  is cross-react ive ,  bu t  distin- 
guishable  from enzyme from human l i ve r .  

{;ki7h 
3.67 
4.08 
3.52 



MUTATION IN HUMAN LYMPHOCYTE LINES. So'a P. Bennett, 371 Arthur D. Bloom, and Frank T. Nakarnura.' College o f  
Physic ians  and Surgeons of Columbia University, De- 

partment of Ped ia t r i c s ,  New York. 
Biochemically mutant human lymphoid l i nes ,  whether derived 

from p a t i e n t s  wi th  inborn metabolic e r r o r s  o r  der ived by incuba- 
t i on  o f  wild type c e l l s  i n  s e l e c t i v e  medium, provide l o c i  (=, 
specifying hypoxanthine-guanine phosphoribosyl t r ans fe ra se  a c t i -  
v i t y ;  and % specifying argininosuccinic  ac id  synthetase  a c t i -  
v i t y )  f o r  t he  determinat ion of spontaneous and induced mutation 
r a t e s  (forward and r eve r se  a t  reverse  a t  as) and f o r  study 
of mechanisms o f  mutation a t  these  l o c i .  Using preparat ions  of 
Epstein-Barr v i rus ,  we have e s t ab l i shed  lymphocyte l i n e s  from 
c i t r u l l i n e m i c  and Lesch-Nyhan pa t i en t s  and have derived, by incu- 
ba t ion  of normal c e l l s  i n  10 pglml of 6-thioguanine (6TG), l i n e s  
and c lones  which a r e  r e s i s t a n t  t o  6TG ( ~ T G ~ ) .  While the  s p e c i f i c  
HGPRT a c t i v i t y  of the  na tu ra l  HGPRT- c e l l  populat ion (UM-10) was 
1.3% of the  con t ro l  l i n e  (UM-42), t he  l i n e  (UM-1-6TGr) derived 
from incubat ion i n  6TG had 5.6% of t h e  a c t i v i t y .  Our determina- 
t i ons  (with S. S t r e e t e r )  of the  spontaneous forward mutation rate, 
from ~ T G ' - + ~ T G ~  (HGPRT* --+ HGPRT-) f o r  UM-61, a d ip lo id  lym- 
phoid l i n e  of normal donor o r ig in ,  were 0.9 - 6.4 x 1 0 - ~ / c e l l /  
generat ion.  Further,  a l i n e  (UM-21-5 -~TG~)  has been der ived whim 
is  mutant a t  both the  and loc i ,  by incubat ion of AS- c i t -  
ru l l i nemic  c e l l s  i n  6TG, wi th  the  r e s u l t i n g  l i n e  having 4.6% of 
t he  HGPRT of the  con t ro l  and being unable t o  grow i n  c i t r u l l i n e .  
This double mutant w i l l  a l low es t imates  of mutation r a t e s  a t  2 
l o c i  i n  t he  same c e l l  population. 

RAPID DIAGNOSIS OF PYRWATE DEHYDROGENASE DEFICIENCY 372 I N  PLATELETS FROM TWO SIBLINGS. John P. Blass  and 
Stephen D .  Cederbaum (span. by Solomon A .  Kaplan) . 

UCLA School of Med., Depts. o f  B io l .  Chem., Psych.,  and Ped. 
The accurate  d iagnosis  of pyruvate dehydrogenase (PDH) def ic-  

iency has up t o  now requ i r ed  t h e  study of d i s rup ted  cu l tu red  f i -  
b rob la s t s  (which r equ i r e s  a t  l e a s t ' 6  weeks from t h e  time o f  t h e  
s k i n  biopsy)  o r  o f  b iopsied l i v e r  o r  muscle. We now repor t  t h e  
r ap id  demonstration of PDH def ic iency i n  2 s i b s  using blood 
p l a t e l e t s .  

P l a t e l e t s  were i s o l a t e d  from 5 ml or  more of blood by d i f f e r -  
e n t i a l  cen t r i fuga t ion ,  washed, and homogenized i n  40% g l  c e r o l .  
Ac t iv i ty  of PDH was measured from the  conversion o f  [l-lXC]pyru- 
va t e  t o  14c02 a t  pH 7.4. Ac t iv i ty  showed t h e  expected dependence 
on added CoA, NAD+, and thiamin pyrophosphate; it was not in-  
creased by t reatment  which a c t i v a t e s  (dephosphorylates) PDH. 
Control experiments i nd ica t ed  t h a t  a c t i v i t y  was s t a b l e  f o r  a t  
l e a s t  48 h r  a t  -20°C; d i d  not vary with age, sex,  a c t i v i t y ,  o r  
t ime o f  day; and d id  not depend on d i e t  ( c o n t r o l  vs high f a t  vs  
h igh carbohydrate ,  f a s t i n g  vs  2 hr p p ) .  The a c t i v i t y  i n  23 con- 
t r o l s  was 1 6 2 9 7  pmoles/min/mg p r o t e i n  ( m e a n s ~ ~ ) .  I n  2 s i b s  
previously  descr ibed wi th  PDH de f i c i ency ,  it was 1 9 ~ 6  and 113 
( f o r  each s i b ,  n = 4 and p < 0.001). 

Recent s t u d i e s  have ind ica t ed  t h a t  ch i ld ren  wi th  PDH def ic ien-  
c i e s  can improve on a ketogenic d i e t  (Falk  e t  a l . ,  Ped. Res. 8: 
350, 1975 and P e d i a t r i c s ,  i n  p re s s ;  Benke & Tocci,  Cl in .  Res. 24: 
6 3 ~ ,  1976) .  A r ap id  blood t e s t  f o r  PDH def ic iency should f a c i E -  
t a t e  t h e  diagnosis  of t h e s e  p a t i e n t s .  

H-Y(MALE) ANTIGEN DETERMINATION I N  DELINEATION OF SEX 373 CHROMOSO~ ABNORMALITIES. W.  Roy B r e ~ ,  Myron Genel,  
Stephen Wachtel,  Glor ia  Koo, and Orlando J.  Mi l l e r .  

Yale Univ., Depts. of Hum. Genet. and Ped.. New Haven: Mem.-Sloan 
Ke t t e r ing  cancer  C t r . ,  N.Y.C.; Depts. of ~"m.  Genet. & Dev. and 
Obs. 6: Gyn., N.Y.C.; Southbury Training School,  Southbury. 

Ant ibodies  produced i n  female mice by the  i n j e c t i o n  of c e l l s  
from males of t h e  same inbred s t r a i n  r e a c t  w i th  H-Y an t igen  
(H-Ya) of leukocytes of human males (Wachtel e t  a l ,  P.N.A.S. 71, 
1974). ?hat t he  gene c o n t r o l l i n g  the  express ion of H-Ya i s  Y- - 
l inked i n  humans i s  indicated by excess amounts i n  XYY males 
(Wachtel e t  a l ,  N.E.J. Med. 293, 1975). Study of H-Ya express ion 
oE p a t i e n t s  w i t h  s t r u c t u r a l l y  abnormal sex chromosomes no t  d e l i n -  
ea ted by banding technics  suggests  t h i s  method may be use fu l  i n  
deciding whether male-determining Y chromosome ma te r i a l  is  
present .  Some of t he  cases  s tud ied  and H-Ya r e s u l t s  a r e :  

Males - H-Ya Females H-Ya - 
45 ,x/46 ,XY* + 45 ,Xl46,Xy* + 
45,X/45,X,22q+ + 45,X/46,X,r(?XorY) ** + 
45,X/46,x,?i(Yp) + 45 ,XI46 ,X ,r(?XorY) k 
46 ,X ,Xp+ + 45 ,XI46 ,X , r (  ?XorY) 

*Y=av. length ,  lacks  in t ense  QF; ** dysgenet ic  gonads wl tubules  
The males lacking a normal Y chromosome but  conta ining poss i -  

b l e  Y ma te r i a l  a r e  H-Ys posi t ive .  Some females a r e  a l s o  pos i t i ve ;  
mosaicism w i t h  45,X c e l l s  may have modified the  male-determining 
e f f e c t  of H-Ya i n  these  cases. H-Ya determination may prove use- 
f u l  i n  recognizing those females w i th  poss ib l e  Y ma te r i a l  who a r e  
l i k e l y  t o  develop neoplas ia  i n  dysgenet ic  gonads. 

POLYAMINE BIOSYNTHETIC PATHWAYS I N  CYSTIC FIBROSIS AND 374 CONTROL FIBROBLASTS. Buehler, * Reba Wright, * Bruce A. 
and Owen M. Rennert, Univers i ty  of F lo r ida  College of 

Medicine, Divis ion of Genetics,  Endocrinology, and Metabolism, 
Department of P e d i a t r i c s ,  Gainesvi l le .  

Abnormal l e v e l s  of polyamines have been found i n  t he  blood of 
p a t i e n t s  with neop la s t i c  d i seases ,  p s o r i a s i s ,  and c y s t i c  f i b ro -  
s i s .  Orni th ine  decarboxylase (ODC) and S-adenosyl methionine 
decarboxylase (SAM decarboxylase) a r e  two key enzymes i n  t he  
polyamine biosynthet ic  pathways. Orni th ine  decarboxylase and S- 
adenosyl-methionine decarboxylase were s tud ied  i n  cu l tu red  f ib ro -  
b l a s t s  from p a t i e n t s  with c y s t i c  f i b r o s i s  and con t ro l s .  ODC and 
o rn i th ine  keto  aminotransferase  a c t i v i t y  decreased a s  f i b r o b l a s t  
p r o l i f e r a t i o n  diminished, whereas SAM decarboxylase and adenylate  
cyc l a se  a c t i v i t y  increased a s  t he  c e l l s  approached confluence. 
Older c e l l s  (h igher  passage numbers) showed decreased SAM decar- 
boxylase a c t i v i t y  when compared t o  younger (low passage number) 
c e l l s .  The a c t i v i t i e s  of ODC and SAM decarboxylase were indis-  
t i ngu i shab le  i n  con t ro l  and c y s t i c  f i b r o s i s  f i b r o b l a s t s ;  a l l  
f i b r o b l a s t s  responded equal ly  t o  putrescine .  SAM decarboxylase 
a c t i v i t y  was enhanced, and ODC a c t i v i t v  was inh ib i t ed  bv eoual  . . 
concentra t ions  of putrescine .  

SAM SAM DECARBOXYLASE 
FIBROBLASTS DECARBOXYLASE with 2.5 mM Putrescine  ODC 
Control Mean 

A c t i v i t i e s  22.7" 568* 33.4" 

Cyst ic  F ib ros i s  
Mean c t l v l t l e s  7* 

*pMoles?mg 'P io i e in lh r  

TREATMENT OF CYSTINOTIC FIBROBLASTS WITH LIPOSOME- 
ENCLOSED AGENTS. Jean Bu t l e r ,  Francoise Pe l l e f igue ,  
Stephen P. Sp ie lbe rg  and Joseph D. Schulman, NIH, 

Bethesda, Md. 
Cystine can be removed from c y s t i n o t i c  f i b r o b l a s t s  by cystea-  

mine (MEA) ,  d i t h i o t h r e i t o l  (DTT) o r  ascorbic  a c i d  ( v i t . ~ )  added 
20 t h e  c u l t u r e  medium. MEA and DTT a r e  tox ic  compounds. The fea- 
s i b i l i t y  of t a r g e t t i n g  p o t e n t i a l l y  t he rapeu t i c  agents  a t  t h e  lyso-  
somally compartmentalized c y s t i n e  was examined by a t tempt ing t o  
enclose  se l ec t ed  compounds i n  phospholipid v e s i c l e s  (liposomes) 
and present ing them t o  c y s t i n o t i c  c e l l s  i n  cu l tu re .  MEA, cys t -  
m i n e ,  v i t .C ,  L-amino a c i d  oxidase and g lu t a th ione  were r e t a ined  
wi th in  negatively-charged liposomes while N-acetyl cys t e ine ,  BAL, 
l i p o i c  a c i d ,  penic i l lamine,  DTT, and sodium s u l f i t e  were poorly 
r e t a ined .  After 2 hours exposure, c y s t i n e  content  of c y s t i n o t i c  
c e l l s  was reduced approximately twice  a s  much by liposome-enclosed 
MEA a s  by MEA dissolved a t  t h e  same dose (0 .1  m ~ )  i n  normal o r  
prote in-f ree  medium. Other compounds produced s l i g h t  o r  no re-  
duct ion of i n t r a c e l l u l a r  cys t ine  over t h a t  caused by non-liposome- 
enclosed drug ac t ion .  35s-Cysteamine i n  so lu t ion  o r  enclosed i n  
liposomes was i n j e c t e d  in t ravenously  i n t o  mice and uptake of 
l a b e l  by var ious  t i s s u e s  was determined a f t e r  3 hours. There were 
s i g n i f i c a n t l y  increased r a d i o a c t i v i t y  r a t i o s  i n  kidney, l i v e r ,  
sp l een ,  and lung compared t o  b ra in  when t h e  compound was admin- 
i s t e r e d  i n  liposomes i n  con t r a s t  t o  adminis t ra t ion i n  so lu t ion  
(p<.005) .  This p r e f e r e n t i a l  d i s t r i b u t i o n  of encapsulated MEA i n  
t i s s u e s  where high concentra t ions  of cys t ine  accumulate i n  
c y s t i n o t i c  p a t i e n t s  may have f u t u r e  t he rapeu t i c  impl icat ions .  

HYPERARGININEMIA. Stephen D .  Cederbaum, Kenneth N.F. 
Shaw Gerald Su arman & Joan C.  B a s  ov ic s .  n lv .  of 376 & a t  Los AngEles Depts. of F ' S ~ : ~ . ~ &  Ped. ,u&,Chi l -  

drens  Hosp. & Univ. of southern ~ a l .  Dept. of Ped., Los Angeles. 
Male & female s i b l i n g s  aged 6 & 12 years  developed near normal- 

l y  f o r  3 years ,  then g radua l ly  de t e r io ra t ed  i n t e l l e c t u a l l y  & phys- 
i c a l l y .  The s i s t e r  walked & was b i l i ngua l  a t  6, but a t  12  could 
not  s tand o r  speak (IQ<20). The brother  is reg res s ing  l ikewise .  
C l i n i c a l  observat ions  include increas ing s p a s t i c i t y ,  hyperref lex-  
i a ,  s e i zu res  & abnormal EEG, but  no o the r  neurological  abnormali- 
t i e s .  A s i n g l e  se l f - l imi ted episode of coma & hepatomegaly oc- 
curred i n  t he  boy, wi th  l i v e r  biopsy f ind ings  showing increased 
f i b r o s i s .  Both p a t i e n t s  show a marked hyperargininur ia  (up t o  370 
X normal) & a general ized aminoaciduria.  I n  plasma, a rg in ine  i s  
10-17 mgldl (4-7X normal) but  o ther  amino a c i d s  a r e  not  increased.  
I n  CSF, a rg in ine  i s  3-5X normal, & numerous o the r  amino a c i d s  a r e  
a l s o  high. Plasma urea  N is  low normal (7-10 mgldl),  & CSF urea  N 
i s  normal (9-10 mg/dl).  Plasma NH3 is  gene ra l ly  normal, but  r i s e s  
to 0.25 mg/dl (5X normal) following increased p r o t e i n  in t ake .  The 
e ry th rocy te  a rg inase  l e v e l  is  <0.5% normal i n  t h e  p a t i e n t s .  The 
mother has heterozygote a rg inase  l e v e l s ;  2 heal thy s i s t e r s  show 
.normal l e v e l s .  The f a t h e r  i s  dead. Five o the r  p a t i e n t s  wi th  hy- 
perargininemia have been descr ibed wi th  t h e  same downhill  course .  
The increased l e v e l s  of numerous amino ac ids  i n  CSF & ur ine  of 
t he  present  p a t i e n t s  c o n t r a s t  wi th  our previous  p a t i e n t  & those  
of Terheggen e. i n  whom on ly  a rg in ine  (& sometimes o the r  d i -  
[basic amino acids)  i s  abnormal. A d i s t i n c t i v e  aminoaciduria is  a 
i i agnos t i c  c l u e  f o r  some p a t i e n t s ,  but  o t h e r s  show normal u r ina ry  
m i n o  ac ids .  



MULTIPLE ENZYME DEFECTS IN FAMILIAL HYPER- PHENOTYPIC VARIATION I N  THE 3q TRISOW SYNDROME. 
3 4 4 LYSINEMIA. Joseph Dancis, Joel Hutzler, Norman C. 

Woody, and Rody B. Cox. New York University School of Medicine & 
Tulane University School of Medicine, Depts. of Pediatrics & Medicine. 
New York City & New Orleans. 

Lysine-ketoglutarate reductase deficiency in skin fibroblasts 
has  been previously reported in patients with familial hyperlysinemia 
providing an adequate explanation for  the biochemical derangements 
noted clinically. In the present  study, analysis of l i ve r  obtained a t  
autopsy f rom a  patient with familial hyperlysinemia confirmed the 
lysine-ketoglutarate reductase deficiency but, unexpectedly also 
revealed an absence of saccharopine dehydrogenase and saccharopine 
oxidoreductase activity. Skin fibroblasts f rom 2 siblings with the 
disease  and a  third patient f rom an unrelated family were  a lso  de- 
ficient in a l l  three  enzymes (lysine-ketoglutarate reductase, average 
9%; saccharopine dehydrogenase, average 4%; saccharopine oxido- 
reductase, 10% of normal).  The possibility that saccharopine dehydro- 
genase i s  a  subst ra te  inducible enzyme was investigated by maintain- 
ing normal  skin fibroblasts in a  medium with minimal lysine concentra- 
tion, and hyperlysinemia fibroblasts were  exposed to elevated sacchar- 
opine concentrations. There  was  n o  significant modification in 
saccharopine dehydrogenase activity. 

Familial hyperlysinemia represents  another inborn e r r o r  of 
metabolism affecting more  than one enzyme. 

PRENATAL DIAGNOSIS OF CAT CRY SYNDROME. Karen 378 David, Sara Kaffe, Andrea Serotkin ,  ~ i l l i a n y ~ .  
Hsu, Lo t t e  S t r auss ,  and Kurt Hirschhorn, Depts. of 

Ped. and Path . ,  M t .  S i n a i  School of Medicine, New York Ci ty .  
We wish t o  r e p o r t  t h e  p rena ta l  d iagnosis  of c a t  cry  syndrome. 

The ind ica t ion  f o r  p rena ta l  cytogenet ic  d iagnosis  was advanced 
maternal age (39  y r s . )  Previous pregnancies r e su l t ed  i n  t h ree  
normal chi ldren and one f i r s t  t r i m e s t e r  spontaneous abor t ion.  
Amniocentesis was performed a t  16 1/2 weeks ges t a t ion .  Sonogram 
revealed a  normal f e t a l  head. A t  20 weeks ges t a t ion ,  ha rves t  of 
two c u l t u r e  f l a s k s  showed a  46,XY karyotype with a  suspic ious  
very small d e l e t i o n  of t h e  s h o r t  arm of one of t h e  B group chro- 
mosomes i n  some c e l l s .  Using both  G and Q-banding, t h e  p a r t i a l -  
l y  de l e t ed  chromosome was i d e n t i f i e d  a s  5p-. The banding pat-  
t e r n s  of a l l  o the r  chromosomes were normal. Chromosome analy- 
sis with  banding of t he  pe r iphe ra l  leukocytes of both pa ren t s  
was normal. This de l e t ion  was a  de novo event ,  e i t h e r  an in -  
t e r s t i t i a l  de l e t ion  involving 5p13 and 5p14 o r  t h e  r e s u l t  of an 
unbalanced r ec ip roca l  t r ans loca t ion  wi th  the  break po in t  i n  
5p13. The pa ren t s  were t o l d  of t hese  f indings  and of t h e  l i ke -  
l ihood of t h e  c a t  c ry  syndrome. They e l ec t ed  t o  terminate  t h e  
pregnancy by s a l i n e  abor t ion a t  23 weeks ges t a t ion .  The am- 
n i o t i c  f l u i d  obta ined a t  t he  time of abor t ion was cu l tu red  and 
again demonstrated t h e  5p-. Autopsy revealed a  male f e t u s  wi th  
s t igmata  suggest ive  o f  t h e  c a t  cry  syndrome including s l i g h t  
f a c i a l  asymmetry, hyper te lor ism,  small palpebral  f i s s u r e s ,  a n t i -  
mongoloid s l a n t ,  high arched p a l a t e ,  micrognathia, low s e t  e a r s ,  
p reau r i cu la r  t ag  and ASD. Microcephaly was n o t  p re sen t .  

3EFFECT OF CYSTIC FIBROSIS (CF) AND NORMAL SFRIM ON 
H-L-FUCOSE INCORPORATION IN FIRRORLASTS. Pamela B .  379 pr, and Holly S .  Chambers ( I n t r .  by Paul A .  d i  

Sant 'Agnese).  NIH, Rethesda, Md. 
A previous r epor t  (Ped. Res. 9:312,1975) suggests  t h a t  incor-  

porat ion of 3 ~ - ~ - f u c o s e  i n t o  TCA-precipitable mater ia l  by cu l -  
tured human f i b r o b l a s t s  i s  s t imulated by normal but  not  CF serum. 

We f ind t h a t  f i b r o b l a s t s  incubated i n  0.01 "1 sodium phosphate 
b u f f e r ,  pH 7.0-0.15 M Na C1-0.5% bovine serum alhumin (Buffer A) 
with 5 uCi 3H-L-fucose f o r  3  h  a t  370, incorporate  1234 dpm/106 
c e l l s  i n t o  TCA p r e c i p i t a t e .  This i s  not s t imulated by e i t h e r  
normal (1264 dpm/lo6 c e l l s )  o r  CF (1101 dpm/lo6 c e l l s )  serum. I f  
Eagle ' s  minimal e s s e n t i a l  medium (MEM) i s  subs t i t u t ed  f o r  Buffer 
A under t h e  same condi t ions ,  incorporat ion i s  2080 dpm/lo6 c e l l s  
and i s  s t imulated by normal (3707 dpm/106 c e l l s )  o r  CF (3419 
dpm/106 c e l l s )  serum. No s i g n i f i c a n t  d i f f e rence  between normal 
and CF serum i n  e f f e c t s  on 3 ~ - ~ - f u c o s e  incorporat ion was found 
under any t e s t  cond i t i ons ,  including:  s to raqe  o f  serum a t  -20°, 
s to rage  a t  4' f o r  18 h ,  d i a l y s i s  a t  4O f o r  18 h  agains t  Buffer A ,  
use o f  f r e sh  serum; o r  use o f  n o n a l  o r  rF  f i b r o b l a s t s ,  o r  har-  
ves t ing  by scraping o r  t r y p s i n i z a t i o n .  There was no s i g n i f i c a n t  
d i f f e rence  i n  3 ~ - ~ - f u c o s e  incorporat ion hetween normal and CF 
f i b r o b l a s t s  when expressed p e r  l o 6  c e l l s  (2080 vs .  2074 dpm i n  
MEM, 1234 vs .  1390 dpm i n  Buffer A) bu t  CF f i h r o b l a s t s  have 2/3 
t h e  p r o t e i n  o f  normal c e l l s ;  t hus ,  3H-L-fucose incorporat ion p e r  
mg p ro te in  i s  1 .5  times higher  i n  CF than normal c e l l s .  We can- 
not  confirm t h e  previous  study which d i f f e r e n t i a t e s  CF from nor- 
mal serum by e f f e c t  on fucose uptake by f i b r o b l a s t s .  

Robert M. Fineman, Ronald C. Ablow, Rufus 0. Howard, 38O W. Roy Breg. Yale Univ. Sch. r e d . ,  Depts. Human Genet. 
Ped., Radiol. ,  Ophthal. ,  New Haven; Southbury Training Sch.,  
Southbury, CT. 

We a r e  r epor t ing  observat ions  on 2  f ami l i e s  with ind iv idua l s  
who a r e  t r i somic f o r  d i f f e r e n t  amounts of the d i s t a l  end of the 
long arm of chromosome 3. Our d a t a ,  p lus  those published by 
Al lderdice ,  e t  a l .  (Am. J. Hum. Genet. 27:699, 1975) descr ibing 
individuals  from a  t h i r d  family ,  support the hypothesis t ha t  the  
s e v e r i t y  of the phenotypic express ion i n  a  t r i somic syndrome i s  
propor t ional  t o  the amount of e x t r a  chromosomal ma te r i a l  p re sen t :  
Trisomic Segment 3q27+qter(2) 3 q 2 5 ~ t e r ( 2 )  3qZl+qter(13)* 
Mental Retardation IQ's 50-60 Profound Profound 
Physical  Growth Normal < c  3% << 3% 
Craniof a c i a l  Anom. Mild Moderate Severe 
Cardiovascular Anom. None None 7  of 13 
Gas t ro in t e s t ina l  Anom. None 1 of 2  7  of 13 
Spine Deformity None 1 of 2  5  of 13 
Limb Deformity None Wone 12 of 13 
* from Allderdice;  ( ) = number of cases ;  Anon. = anomalies 

The phenotypic expression of the 3q trisomy syndrome within  these  
f ami l i e s  is  q u i t e  s imi l a r .  In  s p i t e  of the v a r i a b i l i t y  i n  ex- 
press ion among the f ami l i e s ,  the f a c i e s  of a l l  of the a f f ec t ed  
ind iv idua l s  bear a  s t r i k i n g  resemblance suggesting tha t  these  
p a t i e n t s  de l inea t e  a  new chromosomal syndrome. I n  add i t i on ,  a l l  
4  of our p a t i e n t s  have prominent f r o n t a l  and p a r i e t a l  d i g i t a l  
impressions on s k u l l  x-ray. 

M? ASSOCIATION OF DOIJN'S SYNDROME (DS) WITH ADVANCED 381 MATERNAL AGE, AND ALPHA-1 ANTITRYPSIN (ATT) VARIANTS. 
Robert EI. Fineman, A. Fyron Johnson, Kenneth K. Kidd, 

W. Roy Breg. Yale Univ. Sch. Med., Depts. of Human Genet.and Ped. ,  
New Haven; Univ. of N . C . ,  Dept. Ped.,  Chapel H i l l ;  Southbury 
Training School,  Southbury, CT. 

In attempting t o  f i n d  an a s soc ia t ion  of e t i o l o g i c  s ign i f i cance  
in  DS, we have performed AAT phenotyping on 63 p a t i e n t s  with DS 
and 116 matched, chromosomally normal con t ro l s .  We divided our 
sub jec t s  p r i o r  t o  t e s t i n g  i n t o  2  groups according t o  the maternal  
age (MA) a t  the time of the  ind iv idua l ' s  b i r t h :  

Controls DS - 
AAT Phenotype MA<30 MA>35 M<30  MA>35 
M71 homozygote 50 5  3  30 21 
Xlvar iant  heterozygote - 7 - 6 - 1 - 11 
Total  57 5  9  31  32 
Frequency of heterozygotes .12 .10 .03 .34 
These 4  groups a r e  s i g n i f i c a n t l y  heterogenous (p=.002), pr imari ly  
due t o  the increased frequency of AAT v a r i a n t s  i n  the l a s t  group. 
In add i t i on ,  t he  DS group with a  MA>35 i s  s i g n i f i c a n t l y  d i f f e r e n t  
from the  con t ro l  group with a  MA>35, (pz.012). 

These dat'a suggest t h a t  decreased AAT a c t i v i t y ,  a s  found i n  
heterozygous AAT v a r i a n t s ,  i n  conjunction with advanced maternal  
age, may be a  f a c t o r  i n  the  production of trisomy 21. Fur ther  
s t u d i e s  may make i t  poss ib l e  t o  i d e n t i f y  those individuals  who 
have a  s i g n i f i c a n t l y  increased r i s k  of having o f f sp r ing  with 
chromosomal abnormal i t ies ;  t h i s  high r i s k  group could be r ead i ly  
d e n t i f i e d  by AAT phenotyping. 

TRISOMY 8p PJSULTING FROM A PATERNAL RECIPROCAL TRANS- 382 LOCATION: Steve J. Funderburk, Helga M. !.fuller, and 
Cynthia T. Ba r re t t  (Spon. by Richard J. Schain),  VCLA 

School of Medicine. Depts. of Psychiat.  and Fed.. Los Angeles. 
A 3.7 kilogram male died neonata l ly  with the  hypoplas t ic  l e f t  

hea r t  syndrome. C l i n i c a l  examination including necropsy revealed 
the  Dandy-Walker syndrome a s  we l l  a s  agenesis  of t h e  corpus cal- 
losum, hypoplasia of t h e  hippocampus and micropolygyria,  t he  
P i e r r e  Robin anomaly, agenesis  of t h e  ga l lb l adde r ,  inguinal  her- 
n i a s ,  a  s i n g l e  umbil ica l  a r t e r y ,  low s e t  and malformed ea r s  and 
deep p l an ta r  furrows. Trypsin-Giemsa banding ana lys i s  i n  t h e  
i n f a n t  and both parents  revealed trisomy f o r  t h e  sho r t  arms of 
chromosome no. 8  i n  t h e  i n f a n t ,  due t o  a  r ec ip roca l  t r ans loca t ion  
between the  sho r t  arms of a  chromosome no. 8  and no. 15 i n  t he  
f a the r .  This i n fan t  appeared d i s t i n c t  from o the r  repor ted cases  
of 8p trisomy, who have survived with mental r e t a rda t ion .  sho r t  
s t a t u r e  and only minor anomalies. Similar ly  t h i s  i n f a n t  was 
q u i t e  d i s t i n c t  from t h e  mosaic trisomy 8 syndrome, suppor t ing the  
suggestion t h a t  t h e  phenotypic f ea tu re s  of t he  l a t t e r  may be t h e  
r e s u l t  of trisomy f o r  only  a  smal l  segment of the  long arm of 
chromosome 8. For accurate  d iagnosis  and gene t i c  counseling, 
banding chromosome ana lys i s  i s  needed i n  a l l  c r i t i c a l l y  ill new- 
borns whose mul t ip l e  malformations may he f u l l y  evident  only 
a f t e r  ca re fu l  c l i n i c a l  and postmortem examination. Addi t ional ly ,  
t h e  chromosome abnormality i n  t h i s  i n f a n t  wi th  a  pos t e r io r  
U-shaped p a l a t a l  c l e f t ,  micrognathia and r e l a t i v e  g los sop tos i s  
i l l u s t r a t e s  t he  va r i ed  e t i o l o g i e s  fo r  the  P i e r r e  Robin anomaly. 





ANTENATAL TESTING FOR PROPIONIC ACIDEMIA. Y.E. Hsia, 
M.J. Mahoney & K.J. Scully. Depts. Human Genetics & 389 Ped~atrlcs, . . Yale Univ. Sch. Med., New Haven, Conn. 

Two pregnancies at risk for propionic acidemia have been moni- 
tored by assaying for propionyl-Co A carboxylase (PCC) activity 
in cultured amniotic cells. Both families had previous affected 
probands with deficient, thermolabile PCC in cultured fibroblasts. 
Control amniotic cell PCC activity was found to be 3 times that 
of control fibroblasts. Amniotic cells from each fetus at risk 
had only 20% of control amniotic cell activity. In each case, en- 
zyme thermostability was normal. whole cell oxidation of propion- 
ate was also normal. The oreonancies were allowed to 40 to term. + 2 

Cell Lines PCC Activity* 
Control Fibroblasts 1.36 f 0.36 (5 lines) 
Proband A " 0.03 f 0.02 (n=8) 
Proband B " 0.02 ? 0.02 (n=8) 

Control Amniotic Cells 3.83 ? 1.37 (15 lines) 
Fetus A " " 0.71f 0.27 (n=6) 
Fetus B " " 0.68 f 0.03 (n=8) 

*nmole/min/mg protein, mean f 1 sd. 

Cord blood leuco- 
cyte PCC activity 
from infant A con- 
firmed that she 
was unaffected. 
She is tolerating 
milk protein well, 
without any meta- 
bolic disturbance. 

Infant B is also clinically well. He had no elevation of blood 
or urine propionate while taking milkon the fifth day of life. 
The predictions that these two fetuses were unaffected have 

been verified, helping to establish the PCC assay for antenatal 
diagnosis of propionic acidemia. The reduced PCC activity in 
these amniotic cells suggests heterozygosity. Cultured cells 
from these infants may clarify that possibility. 

PRENATAL DIAGNOSIS OF 45,X/46,XY MOSAICISM WITH POST- 390 NATAL CoNFImATIoN IN A GROSSLY N o m u  MALE INFANT. 
Lllllan Y.F. Hsu, Hyon J. Kim, Richard Hausknecht, 

and Kurt Hirschhorn,Dept. ?eds.,Mount Sinai School of Med., NYC. 
Prenatal detection of chromosome mosaicism has always been a 

diagnostic dilemma. Thus far, only one case of trisomy 13 mosai- 
cism (A. Bloom et al) has been confirmed in an abortus. We re- 
port a case of XO/XY mosaicism detected prenatally and confirmed 
postnatally in a grossly normal male infant. The mother, 38 
years old, had amniocentesis at 19 weeks of pregnancy. A diagno- 
sis of XO/XY mosaicism was made at' 224 weeks of pregnancy from 2 
separate culture flasks with 45,X cells predominating (86.4%). 
The Y chromosome was of normal size but carried no fluorescent 
band. The parents were counseled and were advised that the phe- 
notype of XO/XY mosaicism can range from relative normality to 
sexual maldevelopment. They decided to continue this pregnancy. 
The infant was born at term by C-section and was a grossly normal 
male with normal penis and descended normal sized testes. The 
B.W. was 3170 gm and length 51 cm. Dermatoglyphics showed an 
elevated total finger ridge count of about 190. Leukocyte cul- 
ture from the cord blood and a skin fibroblast culture from the 
foreskin confirmed the mosaicism of XO/XY (B1ood:XO-26%,XY-74%; 
Skin:X@65%,XY-35%). The Y chromosome was again shown to be non- 
fluorescent and non-heterochromatic in nature. The father's Y 
chromosome was of identical size and carried a small fluorescent 
band. By comparing Q-banding polymorphisms, the paternity of 
this father was essentially confirmed. We have therefore con- 
firmed a prenatal diagnosis of mosaicism in this case resulting 
in a grossly normal infant. 

PARTIAL TRISOMY lq IN MARROW CELLS OF PATIENTS WITH 391 MYELOFIBROSIS AND POLYCYTHEMIA VERA. Lillian Y. F. Hsu 
Dona Pinchiaroli, Harriet Gilbert, Neal Weinreb, and 

Kurt Hirschhorn, Depts. Ped. & Med., Mt. Sinai Sch. Med., N.Y.C. 
The new banding techniques have allowed recognition of non- 

random chromosomal abnormalities in hematologic disorders. Tri- 
somy 8, trisomy 9 and monosomy 7 are the three most common chro- 
mosomal aberrations. We have identified partial trisomy lq in 
the marrow cells of two patients with different hematologic 
disorders. The first was a 55 year old female with myelosclero- 
sis and myeloid metaplasia diagnosed at age 38 years presenting 
with anemia, fatigue, bruising,fever and splenomegaly. At age 
49. she developed pancytopenia and was treated with Halotestin 
and prednisone. At age 52, she had a splenectomy. Since 1973, 
she has had 50-95% myeloblast cells and 95-100 nucleated rbc 
precursor per 100 wbc. Chromosome analysis of unstimulated leu- 
cocytes with Q- and G-banding showed 46,XX,-6,+t(lq;6q) in all 
metaphases. In vitro incorporation of Fe55 was demonstrated in 
all metaphase cells by autoradiography. This indicates the 
erythroid nature of the abnormal cells. Skin fibroblasts showed 
a normal karyotype. The second patient, a 49 year old male, was 
diagnosed as polycythemia Vera at age 30. He has since developed 
hepatosplenomegaly. He has had various forms of therapy. Chro- 
mosome analysis from a direct bone marrow preparation at age 44 
and 45 showed grossly normal karyotypes. At age 49, his marrow, 
by Q. and G-banding, showed 100% cells with 46,XY,-13,+t(lq;13q). 
It is possible that trisomy lq may represent another non-random 
chromosomal abnormality in hematologic disorders. 

TWO TYPES OF GLYCOGENOSIS (GSD) IN THE SAME GIRL: 392 COMBINED DEFICIENCY OF PHOSPHORYLASE KINASE IN LIVER 
(GSD IX) AND DEBRANCHER IN LIVER AND MUSCLE (GSD 111). 

George Hug, David Harris and Jerome A. Grunt, Children's Hospital, 
Cincinnati, OH and Children's Mercy Hospital, Kansas City, MO. 

A 5 mo old girl had hepatomegaly, vomiting, doll face;-body 
length<3rd%tile,SGOT 490(N<30),CPK 160(N< 50), biventricular 
hypertrophy on EKG but normal heart clinically and by x-ray, no 
symptoms of muscle disease or hypoglycemia but BS between 20-35 
mg% on fasting glucagon test. Biopsy specimens (normals in 
parentheses) : Liver Muscle 
phosphorylase kinase / * m ~ / ~ / m i n ~  0 
phosphorylase qPlgImin *4.8(25.1) 50.8(60) 
glycogen conc. 7.1(L6) 3.8(&1.5) 
amylo-1.6-glucosidase cpm/g/hr 44(1800) 43(6770) 
glucose-6-phosphatase ymP/g/min 2.9(4.7) 
electron microscopy consistent with GSD IX & I11 111, not IX 
* Exogenous kinase restored normal activity 
The findings indicate that the girl had GSD IX (liver phosphory- 
lase kinase deficiency) as well as GSD I11 (amylo-1.6-glucosidase 
deficiency). Children with isolated GSD IX do not have abnormal 
EKG, hypoglycemia, flat BS curve after glucagon or elevation of 
CPK and muscle glycogen; these findings in our patient are in- 
dicative of GSD I11 as is the fact that the girl died suddenly at 
home, perhaps of hypoglycemia or cardiac insufficiency. Coexis- 
tence of GSD IX and I11 is of importance prognostically and as an 
explanation of reports by others (at variance with our experience) 
of muscle involvement in GSD IX. 

STIMULATION OF MONOCLONAL IgG FOLLOWING PLASMA TRANS- 393 FUSIONS IN A CHILD WITH COMBINED INMUNODEFICIENCY 
(CID-ADA+). John J. Iacuone, Beatrice C. Lampkin, 

Sheldon A. Horowitz. Kevin E. Bove, Dept. of Pediatrics and 
Pathology, College of Med., Univ. of Cincinnati, and Dept. of 
Pediatrics, Div. of Imunology, Univ. of Wisconsin, Madison 

J.B., the second male sibling with CD-ADA+, had no E and EAC 
rosette forming lymphocytes, decreased lymphocyte stimulation by 
PHA and absent serum and surface immunoglobulins (Ig) until 3% 
months of age when he received deep frozen plasma prophylactical- 
ly. Subsequently, normal numbers of E rosette forming lymphocytes 
were present transiently but marked elevation of serum Ig develop- 
ed and persisted until he died at 1 year of age of P. carinii 
pneumonia. Serial immunoelectrophoresis showed restricted hetero- 
geneity of IgG and the development of a monoclonal IgM after plas- 
ma transfusion. Gm subtyping of parental and patient's serum Ig 
showed expression of paternal haplotype only. Absence of graft 
vs host disease on lymph node and skin biopsy after plasma trans- 
fusion and the presence of Ig with paternal haplotype suggest 
that the elevated IgG and monoclonal IgM were produced by the 
patient's own B cells. Autopsy findings were consistent with in- 
complete development of the B cell system (widespread plasma- 
cytosis but absent follicular development in lymph nodes, spleen, 
gut and tonsils). The thymus was dysplastic and lacked Hassell's 
bodies. The results suggest that some factor in the transfused 
plasma triggered the incomplete development of a B cell system. 
Such a finding may indicate that in some patients with CID-ADA+ 
the potential for i m n e  competency exists and that plasma factors 
may play an inductive or depressive role. 

HEMOGLOBIN SYNTHESIS IN CULTURED HUMAN FIBROBLAST - 
RABBIT ERYTHROBLAST HETEROKARYONS. PatriciaJar iello, 394 Phillips Wedemeyer, Mark W. Steele, U. of PittEburgh 

Sch. of Med., Child. Hosp. of Pittsburgh, Dept. of Ped., Pa. 
Erythroblasts from the femora of phenylhydrazine treated male 

rabbits were purified by centrifugation on a BSA gradient; and 
then fused with cultured human lung fibroblasts using inactivated 
Sendai virus. The cell mixtures (10-3396 heterokaryons)were next 
incubated with radioactive amino acids and harvested at timed in- 
tervals. Soluble cell proteins were separated by iso-electric 
focusing (pH 6-8) on polyacrylamide gel with cold carrier hemo- 
globins. De novo synthesized hemoglobin was identified by elution 
of hemoglobin bands from the gel and reaction of the eluate with 
specific antisera followed by autoradiography. The heterokaryon 
mixtures produced up to 10 times the amount of rabbit hemoglobin 
as rabbit e r y t h r o b l a s t s ( w i t h o r w i t h o u t  Sendai virus)alone with a 
peak at 3-5 hrs. post cell fusion. After 5 hrs.rabbit hemoglobin 
synthesis in the heterokaryons declined but remained above thatof 
rabbit erythroblasts alone for an additional 5 hrs. By 24 hrs. 
rabbit hemoglobin synthesis in the heterokaryon mixtures was 
similar to that of rabbit erythroblasts alone. Rabbit erythro- 
blasts mixed with cultured human fibroblasts without Sendai virus 
formed no apparent heterokaryons and always made the same amount 
of rabbit hemoglobin as rabbit erythroblasts alone. There was 
never any apparent synthesis of human hemoglobin by any cells. 
Apparently there are factors in cultured human fibroblasts which 
temporarily allow an increased level of heterologous hemoglobin 
mRNA translation. 



O R I G I N  OF CHROMOSOMAL ABNORMALITIES: EVIDENCE FOR 395 DELAYED FERTILIZATION I N  MEIOTIC NONDISJUNCTION . 
Richard C .  Juberg and John B. Mailhes, Dept, of Pedi- 

a t r i c s ,  L.S.U. School of Medicine i n  Shreveport,  Louisiana. 
We sought t o  record events  around t h e  time of conception of 

couples with aneuploid progeny and compare wi th  con t ro l s  t o  evalu- 
a t e  f a c t o r s  i n  t h e  e t io logy  o f  meiot ic  nondisjunction. 

We i d e n t i f i e d  33 aneuploid p a t i e n t s ,  16  wi th  47,XY,+G, 14 with 
47,xx,+G, and 3 wi th  45,X, r e f e r r e d  f o r  d iagnosis  o r  p a r e n t a l  
counseling. For comparison we chose 33 couples s i m i l a r l y  r e f e r r e d  
because of an abnormal outcome of pregnancy; most progeny had con- 
g e n i t a l  de fec t s  and a l l  were euploid .  We matched pa ren t s  of t h e  
con t ro l  group (CG)  with parents  of t h e  study group (SG) by t h e i r  
age a t  conception o f  t h e  abnormal o f f sp r ing .  We conf iden t i a l l y  
interviewed each couple about t h e i r  h a b i t s  and exposures. 

Mean ages  were 27 and 32 f o r  t h e  mothers and f a t h e r s  of t h e  SG 
and 27 and 31 f o r  t h e  CG. Mean s ib sh ip  s i z e  was 2.5 i n  t h e  SG and 
2 .0  i n  t h e  CG;  14  of t h e  SG and 19 of t h e  CG were f i r s t  b i r t h s .  
Parents  o f  8 SG and of 3 CG sub jec t s  were unmarried a t  t h e  concep- 
t i o n .  Among environmental exposures, parents  i n  n e i t h e r  group 
ever had in fec t ious  h e p a t i t i s ,  and 1 SG mother and 3 CG pa ren t s  
r e c a l l e d  drug inges t ion .  There had been r ad ia t ion  exposure t o  8 
SC paren t s  and 2 CG pa ren t s .  Thyroid d i sease  occurred i n  2 SG 
famil ies  and 1 CG family. Difference between t h e  two groups l a y  
i n  t h e i r  sexual  h i s t o r i e s ;  evidence f o r  delayed f e r t i l i z a t i o n  
( con t r acep t ive  f a i l u r e ,  infrequent  i n t e rcour se ,  o r  p remar i t a l  con- 
cept ion occurred i n  24 of t h e  SG but  i n  only  8 of t h e  CG. 

Thus, sexual  h i s t o r i e s  may give  evidence o f  delayed f e r t i l i z a -  
t i o n  and so exp la in  t h e  o r i g i n  of some meiotic nondis junct ions .  

PRENATAL DIAGNOSIS OF MECKEL SYNDROME. Sara  Kaffe, 
L nn Godmilow, Barbara Walker, Thomas D. Kerenyi, 396 Nrcholas G.  Be ra t i s ,  Eugene Ainbender, Jud i th  Rose, 

and Kurt Hirschhorn, Department of P e d i a t r i c s ,  Mount S i n a i  
School of Medicine, New York City. 

Meckel syndrome i s  an autosomal r eces s ive  d i so rde r  manifested 
by encephalocele, microcephaly, microphthalmia, po lycys t i c  kid- 
neys and, occasional ly ,  polydactyly ,  c l e f t  l i p  and p a l a t e ,  and 
small ex t e rna l  g e n i t a l i a .  We have s tud ied  a f e t u s  a t  r i s k  f o r  
Meckel syndrome i n  a couple who previously  had two ch i ld ren  with 
t h i s  d i so rde r .  Monitoring of t h e  t h i r d  pregnancy included se- 
r i a l  ultrasonography scans ,  i n  order  t o  determine t h e  presence 
of amniotic f l u i d  and t h e  s i z e  of t he  t runk and head. I f  am- 
n i o t i c  f l u i d  were ob ta inab le  we planned t o  assay f o r  a lpha-fe to-  
p r o t e i n  and n e u t r a l  alpha-glucosidase which i s  produced from t h e  
f e t a l  kidney. Three sonograms were done between 16 and 22 weeks 
ges t a t ion  and no amniotic f l u i d  was p re sen t .  However, t h e  sono- 
gram demonstrated a l a r g e  t runk suggest ive  of po lycys t i c  kid- 
neys. The f o u r t h  sonogram a t  25 weeks ges t a t ion  revealed a s ig -  
n i f i c a n t  i nc rease  i n  head circumference and a small a r ea  of 
f l u i d  behind t h e  sku l l .  Analysis of t h e  a sp i r a t ed  f l u i d  showed 
no c e l l s ,  and p ro t e in  l e v e l s  (IgG and a lpha-fe toprote in)  con- 
s i s t e n t  wi th  cerebrospinal  f l u i d .  No neu t r a l  alpha-glucosidase 
was de t ec t ab le .  On X-ray following i n j e c t i o n  o f  hypaque, an 
encephalocele was wel l  documented. The family opted t o  abo r t  
t h i s  pregnancy and the  anatomical f indings  confirmed t h e  diag- 
n o s i s  of Meckel syndrome. 

PRENATAL DIAGNOSIS OF HEREDITARY HEMOGLOBIN DISORDERS: 397 CURRENT DEVELOPMENTS. Yuet W .  Kan, Mitchel l  S. Golbus 
Univers i ty  of Ca l i fo rn i a ,  San Francisco. (span. by 

Moses Grossman). 
Methods f o r  p rena ta l  d iagnosis  of major hemoglobin d i so rde r s  

a r e  being developed. This i s  a r epo r t  o f  our  progress  t o  d a t e .  
In a thalassemia ( t h a l ) ,  s i nce  t h e  gene t i c  de fec t  r e s u l t s  from 
de le t ions  o f  t h e a g l o b i n  s t r u c t u r a l  genes, t h e  diagnosis  can be 
made by ana lys i s  of amniotic f l u i d  f i b r o b l a s t  DNA by molecular 
hybr idizat ion with r ad ioac t ive  DNA complementary t o  globin  mRNA 
sequences. We have used t h i s  method i n  a pregnancy a t  r i s k ;  t h e  
p rena ta l  d iagnosis  o f  a t h a l  t r a i t  was made and confirmed a f t e r  
b i r t h .  This technique i s  not app l i cab le  t o  6 globin  abnormal i t ies  
a s  t h e  6 globin  s t r u c t u r a l  genes a r e  p re sen t .  Hence, p rena ta l  
d iagnosis  of 6 t h a l  and s i c k l e  c e l l  anemia (SS) depends on f e t a l  
blood acqu i s i t i on .  Fe t a l  blood was obtained by p l acen ta l  a s p i r -  
a t i o n  under u l t rasound guidance and globin  chain syn thes i s  was 
measured. Of 11 pregnancies t e s t e d  f o r  6 globin  chain abnormali- 
t i e s ,  adequate f e t a l  blood samples f o r  accu ra t e  d iagnosis  were 
obta ined i n  9 ca ses .  The r e s u l t s  include 3 f e t u s e s  homozygous 
f o r  6 t h a l  and 1 homozygous f o r  SS. Two complications ( in fec t ion  
and f e t a l  bleeding) r e s u l t i n g  i n  f e t a l  death  occurred, and 
methods a r e  being developed f o r  t h e i r  prevention. We conclude 
t h a t  p rena ta l  d iagnosis  of a t h a l  i s  now poss ib l e  us ing molecular 
hybr idizat ion on f i b r o b l a s t  DNA obtained by e s t ab l i shed ,  s a f e  
techniques. For 6 chain abnormal i t ies ,  although p rena ta l  diagno- 
sis i s  f e a s i b l e ,  t he  methods used need t o  be improved t o  i nc rease  
t h e  success r a t e  and t o  avoid complications. 

A SELECTIVE SCREENING METHOD FOR HYPERAMMONEMIA. 
Ingeborg Krieger & Qamar Taqi. Wayne S t a t e  Univ., 398 u ~ - h i l G s  Hosp. of Mich., Detroi t .  

Screening f o r  hyperammonemia of i n f a n t s  hospitalized f o r  con- 
vuls ions  l ed  t o  t he  diagnosis  o f  2 cases  wi th  urea  cyc le  enzyme 
def ic iency which would have been unrecognized i f  screened f o r  
aminoacidopathy by paper chromatography. Detection a t  t he  onset  
o f  symptoms would have prevented mental r e t a rda t ion  i n  1 c a s e .  
This  experience emphasized the  need t o  t e s t  i n f a n t s  who ccme t o  
the  ER and OPD because of vomiting, le thargy and/or convuls ions ,  
preferably  while they a r e  symptomatic. We the re fo re  developed a 
method which allows overnight  sample s torage.  This method is  p r e  
f e rab le  over plasma s to rage  because it u t i l i z e s  blood in  smal ler  
amounts, and obv ia t e s  cen t r i fuga t ion  and f reezing.  It i s  a modi- 
f i c a t i o n  of an ion exchange column method (Clin. Chim. Acta 42 :141, 
72). 0.25 o r  0.5 m l  of blood is  added t o  screw-topped b o t t l e s  
3/4 f i l l e d  with r e s i n  (Dowex 50) i n  0.24 M sucrose ,  s ea l ed ,  shak- 
en by repeated inve r s ion ,  and r e f r i g e r a t e d  u n t i l  f u r t h e r  process- 
ing wi th in  24 hour s ,  The mean o f  random samples of 17 a 6 u l t s  was 
36.0 ~ 9 %  (range 25.9-53.1) compared t o  38.,2 ug% (range 21 .l-55.1) 
by t h e  s tandard method. The mean a f t e r  overnight  s to rage  o f  re- 
s i n  and blood was 37.4 ug% (range 25.2-50.3) ; t he  mean d i f f e rence  
between s t o r e d  vs f r e sh  samples was 12.1% (range -27.1% t o  +39.5).  
Occasional l a rge  d i f f e rences  (>15% i n  4 t e s t s )  a r e  due t o  t h e  
wel l  known vagar ies  of ammonia determination r a t h e r  than s to rage ,  
because the  following comparisons gave s i m i l a r  r e s u l t s :  d i f f e r -  
ence between dup l i ca t e s ;  between 0.25 and 0.5 m l  blood; f r e sh  vs 
washed r e s in  s to rage ;  and f r e sh  vs frozen plasma s to rage  

NEW GALACTOSE METABOLIC ABNORMALITY. Harvey L .  Levy 
and Stephen J .  Sepe. S t a t e  Lab. I n s t . ,  Mass. Dept. 
Publ ic  Health, Harvard Med. Sch. ,  and Mass. Gen. 

Hosp., Neuro. Serv. ,  Boston. 
All known disorders  of galactose  ( g a l )  metabolism a r e  charac- 

t e r i zed  by d e f i c i e n t  a c t i v i t y  of a gal metabolizing enzyme demon- 
s t r a b l e  in erythrocytes  ( r b c )  . These include galactosemia (ga l -  
l-phos u r idy l t r ans fe ra se  de f i c i ency) ,  galactokinase  de f i c i ency ,  
and UDPGal-4-epimerase def ic iency.  We have been studying an in-  
f a n t  who cons i s t en t ly  accumulates gal  in blood (10-12 mg/dl) and 
ur ine  (>50 mg/dl) when ingest ing milk. The gal t o l e rance  curve 
following milk loading revealed gal accumulations t h a t  peaked a t  
30 minutes (10 mg/dl) and plateaued between 1 and 3 hours (6-8 
mg/dl),  in termediate  between t h a t  of t h e  normal i n f a n t  and t h e  in-  
f a n t  with qalactosemia o r  t h e  Rennes-like va r i an t .  No gal-1-phos 
could be detected.  Below a r e  enzyme 

Gal-Kin Gal-1-P UT 
(EU/gmtlb) (~M/gmHb/hr) 

Rbc 0.0473,0.0232 21.0,19.5 
Normal 0.0297+0.0049 2 3 . 5 ~ 2 . 5  

Skin Fibroblasts - 25.0 

a c t i v i t i e s :  
Epim 

(EU/gmHb) 
0.194,0.346 
0.137+0.026 

~ 

Normal 3 8 . i i l i . l  75-150 
Rbc UDPG pyrophosphorylase a c t i v i t y  and gal uptake were a l s o  nor- 
mal. Thus, i t  would appear t h a t  gal can be normally t ranspor ted 
and metabolized in rbc and probably normally metabolized i n  cul-  
tured skin  f i b r o b l a s t s .  This i n f a n t  may have a de fec t  i n  gal 
metabolism expressed in l i v e r  but not i n  rbc  o r  cul tured skin 
f i b r o b l a s t s .  

EVALUATION OF DUARTE:GALACTOSEWIA FENETIC COYPOIIND. 400 Harvey L .  Levy, Stephen J .  Sepe and David S. Walton. 
S t a t e  Lab. I n s t . ,  Mass. Dept. Publ ic  t lea l th ,  Harvard 

Fed. Sch.,  Mass. Gen. Hosp. and Pass. Eye and Ear I n f . ,  Pepts .  of 
Neuro. Serv. and Opthal. ,  Boston. 

Galactosemia i s  character ized by lack of oalactose-1-phosphate 
ur idyl  t r ans fe ra se  (Gal-1-P LIT) a c t i v i t y .  Other low a c t i v i t y  
t r ans fe ra se  va r i an t s  have been descr ibed.  Among these  i s  t he  
genet ic  compound involvina  both t h e  Duarte v a r i a n t  enzyre and, 
presumably, enzyme f o r  t he  " c l a s s i c a l "  galactosemia mutation. I t  
has been suggested t h a t  such gene t i c  compound ind iv idua l s ,  when 
untreated,  a r e  a t  r i s k  f o r  t h e  c l i n i c a l  complications of oalacto-  
'semia. We have encountered by rou t ine  screenin?  fou r  individuals  
ages 4-30 yea r s ,  havina this gene t i c  compound. P!one has received 
any d i e t a r y  r e s t r i c t i o n s  o r  o the r  therapy. Frythrocyte  oal-1-P 
UT a c t i v i t y  has been 3.7-8.6 €[!/am Hb/hr (16-37% of normal).  In 
a l l  i r s t ances  an enzyme with t h e  e l ec t rophore t i c  m o t i l i t y  of t h e  
Duarte va r i an t  was demonstrable i n  erythrocytes .  1'0 c l i n i c a l  
abnormal i t ies  have been de t ec t ab le .  T h i s  includes  t h e  absence of 
any s igns  of c a t a r a c t s  a s  determined by s l i t - l amp  examination, 
absence of l i v e r  d i sease  a s  determined by examination and normal 
SGOT, and normal i n t e l l i q e n c e .  In add i t i on ,  we a r e  following s i x  
younger chi ldren with t h e  gene t i c  compound who up t o  t he  ape of 3 
years  have not developed any c l i n i c a l  complications. I t  i s  
l i k e l y  t h a t  t h i s  gene t i c  compound of t r a n s f e r a s e  i s  benian and 
does not warrant  t rea tment .  



NORMALIZATION OF HEPATIC PHOSPHORYLASE KINASE ACTIVITY 401 AND GLYCOGEN CONCENTRATION IN GLYCOGEN STORAGE DISEASE 
TYPE IX (GSD IX) DURING TREATMENT WITH SODIUM DEXTRO- 

THYROXIN. Derr ick  Lonsdale and George Hug, Cleveland C l i n i c  
Yndn., Cleveland and Chi ldren 's  Hosp i t a l ,  C inc inna t i ,  Ohio. 

I n  1960, t rea tment  w i th  Zmglday of sodium D-3,5,3',5' t e t r a -  
iodothyroxin  (S.D.) i n  a 5 mo o ld  boy wi th  GSD I (G6-P ' tase  de- 
f i c i ency )  produced a c i d o s i s  I n  1968, 4mg/day S D.  i n  4 ch i ld r en  
w i t h  low l i v e r  phosphorylase a c t i v i t y  t h e  cause of which was no t  
determined produced decrease  of l i v e r  s i z e  and serum t r i g l y c e r i d e  
and inc rea se  of body growth b u t  no t  phosphorylase a c t i v i t y .  I n  
1974, 4mglday of S.D. f o r  15 months i n  a 2 y o ld  g i r l  w i th  GSD I X  
( i . e .  phosphorylase k inase  de f i c i ency  i n  l i v e r  bu t  no t  i n  muscle) 
produced disappearance  of hepatomegaly, drop of serum t r i g l y c e r -  
i d e s  from 528 t o  96mg% (N = 35-135), normal iza t ion of hepa t i c  
l i g h t  and electronmicroscopy and b i o p t i c  l i v e r  t i s s u e  changes: 

P a t i e n t  Normal va lues  
Before Rx Af t e r  Rx 

phosphorylyase k inase  0 . 1  1.4 1-3 umP/g/min2 
phosphorylase "4.0 32-5 25.1+6,5 umPlglmin 
glycogen concen t r a t i on  8 .1  3.8 l e s s  than 6% 
glucose-6-phosphatase 5.3 5.1 4.7t1.9 umP/g/min 

*Exogenous k inase  r e s t o r e d  normal a c t i v i t y  
Normalization of phosphorylase a c t i v i t y  was secondary t o  t h a t  of  
phosphorylase k inase ,  The l a t t e r ,  and t h e  r e v e r s a l  of c l i n i c a l ,  
biochemical and morphologic abnormal i t ies  of GSD IX d id  no t  seem 
t h e  r e s u l t  of nonspec i f i c  s t imu la t i on  of enzymatic a c t i v i t i e s  
s i n c e  microsomal G6-P ' t a se  remained unchanged. 

hIE'WOL IC ABPDIU IALITIES IN UIIE SY;.R)ROME FIBROBUSTS. 402 Roderick R. blcIniies, Vivian E. Shih, Ridlard W. Erbe. 
T ~ r v a r d  1led.Sd1. Mass. Gen.tbsp. (Genetics), Boston. 

lhe biociienical b a s i s  of the X-linked oculocerebrorenal syn- 
drome of Lowe (OCPSl is unkmwn. Our s tudies of skin f ib rob las t s  ~ --... - -  -~ - .-- -, 
from 2 pa t ien t s  suggest a distu*bm~ce i n  glutamate (Glu) metab- 
olism. OCllS c e l l s  grown to high densi ty o f ten  died i f  not refed 
f o r  7-10 davs. while normal c e l l s  survive over 3 weeks. Intracel-  
l u l a r  [Glu]das'Z.lX Bbsd 3.3X normal i n  unrefed c e l l s ,  with an 
in t ra -  to ex t race l lu la r  Blu] 5.7X normal, whereas all other  amino 
acids (aa) i n  the media 6 c e l l s  were comparable. Further, Glu-l- 
1JC i; Glu-5-14C oxidation t o  14C02 were only 1 /3  o f  normal over 
wide ranges of[Glu]G time. Only L-Glu of 21 a a  ( 2  d l )  d i f fe r -  
e n t i a l l y  inhibi ted c e l l  growth, with 2 doublings/S days by CCRS 
c e l l s  vs. 4 by nomals.  Increased c e l l ~ l u ] w u l d  encllance pyru- 
vate t o  Ala transmlination &, accordingly pyrwate-l-14C decarbo- 
xylat ion was 30% normal a t  0.01 d l  pyruvate 6 65% a t  1.0 dl. 
In oontrast ,   la-1-14~ 4 ~ 1 a - u - l ~ ~  oxidation were even more re-  
duced (6-15: of fnornlal). l l ~ e  oxidation of succinate-1,4-14c was 
normal, suggesting in tegr i ty  of the c i t r i c  acid cycle (CAC). 
nlus the anaplerot ic  conversion of Glu t o  the CI\C intermediate 
a -ke tog lu ta ra te ,  and of Ala to pyruvate, i s  reduced. Defective 
aa uptake i s  unl ikely s ince,  fo r  conparable cell dens i t i es ,  in- 
corporation of Ala & Leu into protein was norml .  ?he increased 
c e l l  [~lu] 4 ablionnal Glu metabolism m y  account for  the OCRS 
phenotype, since Glu is ( i )  toxic t o  developing re t ina  4 CIS, 
( i i )  cen t ra l  to  renal  moniagenes i s  F, bioenergetics G ( i i i )  es- 
pecial ly concentrated by nornal eye, b ra in  6 kidney. (Supported 
by USPIIS grant lID06356 t; a Canadian ElRC Fe l lows~~ip  to RRM.) 

COBALAMIN (VITAMIN B12) TOXICITY I N  METHYLMALONIC- 403 ACIDEMIA. M . J .  Mahoney, J .F .  Nicholson, A.C. Hart,  
L.E. Rosenberg & R. Challop. Depts Hum. Genet. & Ped. 

Yale Univ., New Haven; Dept. Ped.,  Columbia Univ., New York. 
Af ter  f a i l i n g  t o  respond t o  1 mg/d cyanocobalamin f o r  24 d ,  an 

i n f a n t  wi th  methylmalonicacidemia due t o  a d e f e c t  i n  adenosylco- 
balamin (AdoCbl) s y n t h e s i s  was g iven hydroxocobalamin (OH-Cbl), 
2 mg/d. This  was followed by c l i n i c a l  improvement and a f a l l  i n  
u r ina ry  methylmalonate from 3 . 2  g/d t o  <0.3 g/d. C l i n i c a l  improve- 
ment was no t  su s t a ined ,  however, and u r ina ry  methylmalonate 
a c t u a l l y  ro se  d e s p i t e  cont inued Cbl therapy. Other observat ions  
a l s o  suggested  adverse  e f f e c t s  of t rea tment .  He twice  developed 
a c i d o s i s  w i th in  hours  of  r ece iv ing  OH-Cbl. Cessat ion of Cbl 
therapy then l e d  t o  temporary improvement. E f f o r t s  t o  de f ine  
optimum t rea tment  f a i l e d  and he  d i ed  a t  13  mo. During t h e  month 
be fo re  he d ied ,  serum Cbl concen t r a t i ons ,  measured by radio-  
a c t i v e  a s say ,  were g r e a t e r  than 100 ng/ml (normal < I ) .  

Cul tured f i b r o b l a s t  e x t r a c t s  were used t o  i n v e s t i g a t e  p o s s i b l e  
i n h i b i t o r y  e f f e c t s  of  OH-Cbl upon methylmalonyl-CoA mutase a c t i v -  
i t y .  I n  c o n t r o l  e x t r a c t s  AdoCbl, t h e  r equ i r ed  mutase coenzyme,had 
a K,,, o f  3 x ~ O - ~ M  whereas OH-Cbl was found t o  be a compet i t ive  
i n h i b i t o r  w i th  a Ki o f  6 x ~ o - ~ M .  F i b r o b l a s t s  from t h e  a f f e c t e d  
i n f a n t  gave apparent  \ ' s  f o r  AdoCbl and methylmalonyl-CoA and a 
Ki f o r  OH-Cbl which were s i m i l a r  t o  con t ro l s .  Some mutant l i n e s  
i nc rea se  mutase a c t i v i t y  when OH-Cbl is  added t o  c u l t u r e  medium; 
c e l l s  from ou r  p a t i e n t  showed no response. Th i s  s eve re  block i n  
AdoCbl s y n t h e s i s  p l u s  t he  presumed exceedingly  high i n t r a c e l l u l a r  
concentra t ion of  OH-Cbl probably combined t o  reduce even f u r t h e r  
t h e  mutase a c t i v i t y  i n  t h e  c h i l d  and render  OH-Cbl t ox i c .  

Clonal Evolution and Leukemic Transformation i n  404 Fanconi 's Anemia. L. Meisner, A .  Taher,  and N .  T. 
Shahidi ,  Univers i ty  of Wisconsin, Madison. 

I t  is wel l  known t h a t  p a t i e n t s  with Fanconi 's anemia have a 
high incidence  of acute  leukemia. This  has  been a t t r i b u t e d  t o  
i nc rea se  chromosome breakage l ead ing  t o  c lona l  changes with 
malignant p o t e n t i a l .  The na tu re  of t h i s  r e l a t i o n s h i p ,  however, 
has  not been c l a r i f i e d .  Recently a 15 year  o ld  boy with c l a s s -  
i c a l  Fanconi ' s  anemia developed acu t e  erythroleukemia ,  character -  
i z ed  by a high number of nuclea ted  e ry th ro id s  (140,000/cu.mm) 
and a l a r g e  number o f  myeloblasts i n  the  pe r iphe ra l  blood and 
bone marrow. Cytogenetic s t u d i e s  from a d i r e c t  marrow specimen 
revealed  a modal karyotype cha rac t e r i zed  by l o s s  of  a C chromo- 
some (45,XY,-C), although 5 years  ago h i s  marrow karyotype had 
been normal. Subsequently s i m i l a r  chromosome s t u d i e s  were per- 
formed on the  p a t i e n t ' s  19 year o ld  s i s t e r ,  a l s o  with Fanconi ' s  
anemia, who had remained in hematologic remission fo r  the  p a s t  6 
yea r s .  Although he r  previous  marrow s t u d i e s  demonstrated normal 
karyotype t he  current  cytogenet ic  s t u d i e s  on he r  bone marrow re- 
vealed four  d i s t i n c t  c lones ,  a l l  wi th  46 chromosomes. One c lone 
had an apparent ly  normal female karyotype, one had an e x t r a  no. 1 
chromosome a s soc i a t ed  with a missing C ,  another  had an e x t r a  no. 
2 chromosome and a missing C, and the  fou r th  clone exh ib i t ed  an 
e x t r a  B-like chromosome and a missing C. Despi te  t he se  f i nd ings ,  
t he  p a t i e n t  remains i n  good hematologic remission without any 
evidence of leukemia. This  hematologic d iscrepancy between the  
two s i b l i n g s  may be the  r e s u l t  of a s e l e c t i v e  advantage of the  
s i n g l e  abnormal marrow clone a s  compared t o  four  d i f f e r e n t  c lones  
without any p r o l i f e r a t i v e  advantage. 

SEGREGATIONAL ERRORS OF CHROMOSOMES INDUCED BY 405 TETRAHYDROCANNABINOL AND OLIVETOL. Akira Morishima, 
Richard T. Henrich, and Gabr ie l  G. Nahas, Departments 

of P e d i a t r i c s  and Anesthesiology, College of Physic ians  and 
Surgeons, Columbia Un ive r s i t y ,  New York, New York. 

Increased frequency of metaphase n u c l e i  conta in ing l e s s  than 
30 chromosomes ("hypoploid") i n  lymphocytes obta ined from mari- 
huana smokers and induct ion of t h i s  phenomenon by add i t i on  of 
o l i v e t o l  o r  ~ 9 - t e t r a h y d r o c a n n a b i n o l  (THC) t o  c u l t u r e  medium of 
normal human lymphocytes were repor ted  previously .  I t  was spec- 
u l a t ed  t h a t  s eg rega t iona l  e r r o r s  of  chromosomes may account f o r  
t he  under ly ing mechanism of t h i s  observat ion.  

In t he  present  s t udy ,  p a r t i a l l y  p u r i f i e d  T-lymphocytes obta in-  
ed from 11 hea l thy  a d u l t  males were cu l tu r ed  f o r  3 days i n  t he  
presence of o l i v e t o l  (5  x 10-5M) o r  THC (3.2 x ~ o - ~ M ) .  C e l l s  
were harves ted  f o r  microscopic examination, wi thout  exposure t o  
co l ch i c ine  o r  hypotonic so lu t i on .  A l l  c e l l  d i v i s i o n s  under t h e  
f i e l d  of observat ion were sub j ec t ed  t o  photomicrography and 
analyzed by 3 independent observers  i n  a double b l i nd  fashion.  
In  c e l l s  exposed t o  THC, 10.96% were judged t o  be abnormal, whi le  
only 2.45% of c e l l s  i n  t he  con t ro l  group exh ib i t ed  abnormal i t ies .  
In  c e l l s  exposed t o  o l i v e t o l ,  6.2% were abnormal compared wi th  
0.95% i n  t he  con t ro l s .  Abnormal c e l l  d i v i s i o n s  i n  c e l l s  exposed 
t o  THC included anaphase b r idges ,  anaphase lagging,  mu l t i po l a r  
anaphases and te lophases  and o the r  d i s t i n c t l y  abnormal p a t t e r n s  
of  chromosome segregat ion.  It appears  t h a t  THC and o l i v e t o l  may 
a f f e c t  t he  formation of microtubules  r e s u l t i n g  i n  e r r o r s  of 
chromosome segregat ion.  

DEFICIENT GLUCOCEREBROSIDASE ACTIVITY IN GAUCHER'S 
DISEASE, TYPE 3. Jerome V .  Mur h , Robert F. Glew aid 406 Ste hen P.  Peters, The Medical Foylege of Uisconsin, 

' Milwaukee ChildFen's Hospital, Department of Neurology, Milwaukee 
WI 53233, University of Pittsburgh School of Medicine, Department 
of Biochemistry, ~ i t t s b u r ~ h ,  PA 15213. 

Glucocerebrosidase i s  deficient  in Gaucher's disease, Types 1 
and 2, but the enzymology of Type 3, juvenile Gaucher's, has not 
been reported. Our pat ient  ceased acquiring new developmental 
s k i l l s  a t  age 1 year, and Gaucher c e l l s  were demonstrated in her 
bone marrow and spleen a t  age 3 years. Presently she i s  nine 
years old,  nonambulatory, and her only vocalization i s  crying 
o r  laughing. Seizures are intermit tent ly frequent. 

Glucocerebrosidase a c t i v i t i e s  were determined in white blood 
c e l l s  from he pat ient ,  her mother, and her maternal grandmother, 
u t i l i z ing  l'C-glucocerebroside and.-4-methyl umbel1 iferyl-b-D- 
gl ucopyranoside. The pa t ien t ' s  enzyme ' ac t iv i t i es  were 12% and 
23% of controls respectively, utilizing.{the natural and a r t i f i c i a l  
substrates .  The enzyme a c t i v i t y  of her mother's white blood c e l l s  
were about 50% of control values. We believe these a re  the f i r s t  
demonstrations of a reduced white blood cel l  glucocerebrosidase 
a c t i v i t y  in Type 3 Gaucher's disease. They do not explain the 
difference in the cl inical  presentations fo r  t h i s  type of 
Gaucher's disease. 



LONG TERM LIVER CELL CULTURE. H. Negishi and P. Benke A t(5;21)(p13;q13) I N  A FAMILY WITH DOWN'S SYNDROME. 
( I n t r .  by R. Stempfel,  J r . )  Univers i ty  of Miami Mail- 410 Richard L. & and L y t t  I .  Gardner,  S t a t e  Univ. of 407 man Center f o r  Chi ld  Development, Miami, Fla.  New York, Upsta te  Med. C t r . ,  Dept. of  P e d i a t r i c s ,  

It has  no t  y e t  been pos s ib l e  t o  ob t a in  l i v e r - s p e c i f i c  c e l l s  i n  Syracuse, NY 13210. 
long term t i s s u e  c u l t u r e  because of  t he  accompanying overgrowth 
of f i b r o b l a s t - l i k e  c e l l s .  Reported he re  is  the  succes s fu l  long- The p ropos i t a  was a  57 year  o ld  woman who sought g e n e t i c  

term growth of human and r a t  hepa t i c  e p i t h e l i a l  c e l l s  (ec) w i th  counseling because both she  and an  o lde r  s i s t e r  had given b i r t h  

l i v e r  s p e c i f i c  p rope r t i e s .  Hepatic b iops i e s  were t r e a t e d  wi th  t o  i n f a n t s  w i th  Down's syndrome. The p r o p o s i t a ' s  o l d e s t  daughter  

0.05% chymotrypsin and 0.1% collagenase i n  ~ g + +  - caft  f ree  ~~~k~ Was expect ing h e r  f i r s t  c h i l d  and the  family  wanted t o  know i f  
s a l t  s o l u t i o n  and p l a t ed  s equen t i a l l y  i n  t h r ee  f l a s k s .  Successful  they might be t r ans loca t i on  c a r r i e r s .  Chromosome a n a l y s i s  per-  

c u l t u r e  of  hepa t i c  e c  depends on 1)primary c loning from t h e  mixed formed on the  p ropos i t a  revealed  a  46,XX,t(5;21)(p13;q13) karyo- 

c u l t u r e s  2 )use  of d i l u t e  (0.05%) t ryps in  s o l u t i o n s  pH 7.2-7.4 f o r  type;  one of he r  t h r e e  daughters  was a l s o  a  balanced c a r r i e r  of 
subcu l tu r ing  3)use of non-toxic f e t a l  bovine serums. Hydrocorti-  t h e  same t r ans loca t i on .  The components of t h e  t r a n s l o c a t i o n  

sone (5  mg%) has a  s t rong  and i n s u l i n  a  weak s t imu la t i ng  e f f e c t  were i d e n t i f i e d  by G-banding. The two ch i ld r en  i n  t h e  family 
on e c  growth. Tr ipept ide  (glycyl-histidyl-lysine) and dipyridamole w i th  Down's syndrome and the  p r o p o s i t a l s  s i s t e r  had d i ed  and were 

were without e f f e c t .  D-valine s u b s t i t u t e d  f o r  L-valine i n  t he  me- unava i l ab l e  f o r  karyotyping.  The c a r r i e r s  of such t r a n s l o c a t i o n s  
d i a  s e l e c t s  f o r  ec  growth. Cultured hepa t i c  ec  s e c r e t e  albumin a s  descr ibed here ,  involving chromosome 21, may i n c r e a s e  t h e  r i s k  
and conta in  l i v e r  s p e c i f i c  induceable enzymes. of producing a  c h i l d  wi th  trisomy 21. Such s t r u c t u r a l  rearrange-  

Glucose-6-phosp a t a s e  ~ y r o s d e  aminot ransf  erase* ments may a f f e c t  pa i r i ng  and segregat ion dur ing me ios i s ,  r e s u l t -  
i ng  i n  an increased frequency of nondis junct ion.  

Rat l i v e r e c  1 9 . r t b . 8  271.8 
52.4 

Human f i b r o b l a s t s  0  0.- 0  0  
(+nanomoles Pi/mg p ro t e in lh r .  *nmoles HPPImg p ro t e in lh r . )  

Human and r a t  l i v e r  ec  have been maintained i n  c u l t u r e  up t o  5  
months be fo re  slowing of growth. Ce l l  s t r a i n s  examined t o  d a t e  do 
n o t  have some c o n s t i t u t i o n a l  l i v e r  enzymes (e .g . ,  o r n i t h i n e  t rans-  
carbamylase).  Never theless ,  i t  should be pos s ib l e  t o  examine cul- 
t u r ed  hepa t i c  c e l l s  f o r  some metabolic processes  no t  found i n  s k i n  
f i b r o b l a s t s .  

A CASE OF PARTIAL 13q TRISOMT WITH A BALANCED A GENETIC STUDY OF IIL-A I N  JUVENILE DIABETES ?TLT>ITIIS 
t (Cp+;l3q-) CARRIER FATHER. Richard L .  E u  and 411 John F. Nicholson, Pablo Pub ins t e in ,  and Nicole O 8  y t  I. G a r n e r ,  S t a t e  Univ. of New Yo,, Upsta te  Suciu-Foca, Columbia 'Univers i ty ,  Co l l e r e  of Physi- 

Med. Ctr . ,  Dept. of P e d i a t r i c s ,  Syracuse, NY 13210 c i a n s  and Surgeons, and The New York Blood Center ,  New York, 

P a r t i a l  trisomy f o r  t h e  d i s t a l  one- th i rd  t o  d i s t a l  two-thirds 
of t he  long arm of chromosome 13 has r ecen t ly  been recognized a s  
a  d i s t i n c t  c l i n i c a l  e n t i t y .  The case  presented here  i s  t h a t  of  
an e leven month o ld  female r e f e r r e d  t o  us f o r  eva lua t i on  because 
of m u l t i p l e  congen i t a l  malformations. She was t h e  product of t he  
f i r s t  pregnancy from a  25 year  o l d  mother and 23 year  o l d  f a t h e r .  
Examination revealed  an  i n f a n t  wi th  s eve re  psychomotor r e t a rd -  
a t i o n ,  c l e f t  l i p  and p a l a t e ,  low s e t  e a r s ,  s l op ing  forehead, 
s t rabismus,  long curved eyelashes ,  micrognathia ,  sho r t  neck, 
polydactyly  of both hands and f e e t ,  and a  dimple on t he  l a t e r a l  
su r f ace  of t he  elbow. Other t e s t s  a r e  underway t o  determine i f  
deafness  o r  any congen i t a l  h e a r t  de fec t s  a r e  p r e sen t .  A chromo- 
some a n a l y s i s  from t h e  p ropos i t a  revealed  a  46,XX,Cp+ karyotype. 
The mother 's karyotype was normal; t h e  f a t h e r  had a  
46,XY,t(Cp+;Dq-) complement. G-banding s t u d i e s  demonstrated the  
Dq- chromosome t o  be a  n m b e r  13; f u r t h e r  banding s t u d i e s  a r e  
underway t o  determine which C-group chromosome is  involved. 

A FAMILY WITH THRGE APPARENTLY BALANCED t(3;15)  -- - 
TRANSLOCATION CARRIERS. Richard L. Neu and Lytt I.  409 Gardner, S t a t e  Univ. of New York. Upsta te  Med. c ~ T .  

Dept. of P e d i a t r i c s ,  Syracuse, NY 13210 

To ou r  knowledge, no t r a n s l o c a t i o n s  between t h e  s h o r t  arm or 
a  number 3  and the  long arm of a  number 15 chromosome have been 
r epo r t ed .  The ca se  presented he re  i s  t h a t  of a  family w i th  a  
t(3;15)(p27;q21) t r ans loca t i on .  The index case  was a  t h r e e  year  
o ld  female r e f e r r e d  f o r  eva lua t i on  because of delayed speech and 
language acqu i s i t i on .  Examination revealed  r e t a rded  psychomotor 
development and a  physica l  growth r a t e  i n  t he  t h i r d  p e r c e n t i l e .  
Severa l  f a c i a l  abnormal i t ies  were p re sen t  inc luding dol icocephaly  
microphthalmia, hyper te lor ism,  ep i can tha l  f o l d s ,  narrow pa lpeb ra l  
f i s s u r e s  and low s e t  p o s t e r i o r l y  r o t a t e d  e a r s .  A hear ing l o s s  i n  
both  e a r s  of a  conductive na tu re  was demonstrated. The mother ' s  
f i r s t  t h r ee  pregnancies ended i n  spontaneous abo r t i ons  i n  the  
f i r s t  t r i m e s t e r ;  the  p ropos i t a  has  two younger male s i b l i n g s .  A 
chromosome a n a l y s i s  and G-banding s tudy from the  p ropos i t a  r e -  
vealed  a  46,XX,t(3;15)(p27;q21) karyotype. Her f a t h e r  and one 
b r o t h e r  were found t o  be c a r r i e r s  of t h e  same t r ans loca t i on ;  
phenotypical ly  they a r e  no t  remarkable. The f a t h e r  has  d i f f i c u l -  
t y  i n  reading and w r i t i n g ,  and t h e  b ro the r  i s  d e f i c i e n t  i n  t h e  
a r e a  of language a c q u i s i t i o n .  Both a r e  being t e s t e d  f u r t h e r  t o  
determine t he  e x t e n t  of any r e t a r d a t i o n .  The v a r i a t i o n  observed 
between the  t h r e e  t r ans loca t i on  c a r r i e r s  may be expla ined us ing 
t he  aneusomy by recombination model. 

N.Y. 
S tud i e s  of f a m i l i a l  inc idence  of d i abe t e s  m e l l i t u s  have been 

inconclus ive  a s  t o  t he  mode of i nhe r i t ance  of t he  p red i spos i t i on  
f a r  d i abe t e s .  Recently an a s soc i a t i on  hetween c e r t a i n  HI.-A 
an t i gens  and juven i l e  d i abe t e s  m e l l i t u s  has  been shown i n  some 
popula t ions .  The suggest ion has  a l s o  been made t h a t  genes i n  
t he  HL-A region may no t  be  randomly a s so r t ed  i n  j uven i l e  d ia-  
b e t i c s .  li'e have s tud i ed  20 g e n e t i c a l l y  determined e ry th rocy t e  
and plasma cha rac t e r s  and HL-A A ,  B ,  C, and D i n  11 fami l i e s  
laving 1 o r  more ch i ld r en  w i th  j uven i l e  d i abe t e s  m e l l i t u s .  The 
i nhe r i t ance  of e ry th rocy t e  and plasma cha rac t e r s  proved t h e  r e -  
l i a b i l i t y  of t h e  s t u d i e s  and demonstrated random assor tment .  
Ilowever, s t u d i e s  of t he  HL-A region showed c l e a r l y  both  an in-  
creased number of crossovers  and non-random assortment of haplo- 
types ,  e s t a b l i s h i n g  (PC 0.001) a  r e l a t i o n s h i p  hetveen the  chrom- 
osome ca r ry ing  HL-A aenes and juven i l e  d i abe t e s  m e l l i t u s .  The 
frequency of HL-A i d e n t i t y  among a f f ec t ed  s i b l i n p s  sugzes t s  t h a t  
(a) gene(s) i n  t he  HL-A rea ion  may predispose  t o  j uven i l e  d i a -  
be t e s .  I n  view of t he  non-Ifendelian s cp reza t i on  r a t e s  of HL-A 
i n  f ami l i e s  wi th  J.D.H. i t  is  the re fo re  vos s ih l e  t h a t  s t u d i e s  of 
t he  inc idence  of the  d i s ea se  i n  f ami l i e s  cannot de f ine  t he  mode 
of i nhe r i t ance  of t he  p red i spos i t i on .  

INCREASED HBPARIN BIhDIN'ti OBSEKVED I N  CYSTIC 412 FIBROSIS. Ronald D .  Pearson, A. harold  Lubin, 
(Spon. by Bruce D .  Graham) Ohio S t a t e  Univ., College 

of Medicine, Ch i ld r en ' s  Hosp., Dept. of P e d i a t r i c s ,  Columbus, 0 .  
The hyper t r ig lycer idemia  i n  ch i ld r en  wi th  Cys t i c  F i b r o s i s  has 

been hypothesized t o  be due t o  a  known decrease  i n  pos t  hepar in  
l i p o l y t i c  a c t i v i t y .  Serum from ind iv idua l s  w i th  Cyst ic  F i b r o s i s  
produces a  dense ,  g r anu la r  p r e c i p i t a t e  when d i l u t e d  i n  a  heparin- 
conta in ing bu f f e r  un l ike  t he  foccu l an t  p r e c i p i t a t e  observed wi th  
serum of a d u l t s  and ch i ld r en  unaffec ted  by Cys t i c  F i b r o s i s .  The 
a b i l i t y  of hepar in  t o  r eve r se  the  c i l i o s t a t i c  cha rac t e r  of  serum 
and s a l i v a r y  s e c r e t i o n s  of f i b r o c y s t i c  i nd iv idua l s  and t o  bind t o  
many d i f f e r e n t  p ro t e in s  p r e sen t  i n  blood suggests  t h a t  an ab- 
normally high a f f i n i t y  f o r  hepar in  of one o r  more serum compon- 
e n t s  i n  Cyst ic  F ib ros i s  a f f e c t e d  i nd iv idua l s  may cause t he  form- 
a t i o n  of t he  unusual p r e c i p i t a t e  and in f luence  i n  v ivo s t imula-  
c ion of l i p o l y t i c  a c t i v i t y  by hepar in .  Measurements of p r o t e i n  
p r e c i p i t a t e d  by hepar in  from f i b r o c y s t i c  serum i n  a  buEfered 
s o l u t i o n  i n d i c a t e  increased amounts of p r o t e i n  compared wi th  - 
normal s u b j e c t s ,  (mg prote in /ml  serum: Normals, X = 13.03 ? 1.86 
;CF: jT = 17.14 2 2.4).  Heparin co-precipi ta ted  w i th  p r o t e i n  i s  
p ropor t i ona t e ly  increased i n  amount compared w i th  normal s u b j e c t s ,  
(mg hepar infml  serum: Normals, W = 0.873 f 0.09; CF, jZ = 1.287 
2 0.22).  Resu l t s  a r e  s i g n i f i c a n t  a t  a  l e v e l  of p  <.001. This  
d a t a  suggests  t h a t  an increased capac i ty  t o  bind hepar in  i n  
serum of f i b r o c y s t i c  i nd iv idua l s  a f f ec t ed  t he  previously  noted 
low post-heparin l i p o l y t i c  a c t i v i t i e s .  Supported by CHRF GRS 
Grant #81-779 & Women's Wing of Ch i ld r en ' s  Hosp i t a l  & Mask I V .  



AMINO ACID TRANSPORT IN GLUTATHIONURIA DUE TO GAMMA- 

413 GLUTAMYL TRANSPEPTIDASE (GGTP) DEFICIENCY. Francoise 
Pellefigue, Stephen I. Goodman, Stephen P. Spielberg, 

Jean Butler, and Joseph D. Schulman, NIH, Bethesda, and Univ. 
Colorado Med. Center, Denver. 
We report studies of amino acid transport (MTX) in a patient 

(BBRC 6$:68, 1975) with gross tissue deficiency of GGTP (<0.5% 
normal activity in fibroblasts). GGTP has been considered a sig- 
nificant mediator of mammalian AATx (science 3 : 3 3 ,  1973). 
Baseline plasma AA concentrations and urinary excretions were nor- 
mal. Individual AAs were infused I.V. Plasma methionine and 
alanine levels rose 90 and 6 fold respectively without exceeding 
capac'ty for full renal resorption. Tm lysine was 70 u mol/min/ h 
1.73m (published nl. 32-86). Tm proline was a moderately re- 
duced 77 (nl. 180-300). The patient's cultured fibroblasts had 
normal intracellular AA concentrations. Apparent uptake kinetics 
of four of the best M glutamyl acceptors into normal and mutant 
fibroblasts, as determined with radioactive M s ,  are summarized 
(table). No significant differences were observed (all p>.20). 
The data do not support the view that GGTP plays a significant 
role in transport of AAs in the human kidney or fibroblast. 

Amino Acid V*max (~S.E.M.) Km# (tF5.E.M. ) 

Mutant Controls Mutant Controls 
Cystine m . 0 4 7 )  .334(.050) .107(.042) .116 (.028) 
Methionine .193 (.039) .226 (.025) .055 (.009) .051 (.010) 
Glutamine .412 ( .027) .352 ( .039) ,011 ( ,003) .011 ( .002) 
Alanine .442 ( .135) .472 ( .0gg) ,044 ( .014) ,055 ( .Ole) 
*Nanomoles/min./mg. cell protein # millimolar 

ABNOFNAZ, GENITALIA AS PRESENTING SIGN IN MALE 

1 4  INFANTS WITH HYDANTOIN EMBRYOPATHY SYNDROME. Walter Pinto, Jr., Lytt I. Gardner and Paula Rosen- -- 
barn. Genetic and Endocrine Unit, Dept. Peds., Upstate Med. Ctr., - 
State Univ. N.Y., Syracuse. 

Abnormal genitalia as a primary clinical finding is described 
in two unrelated 46,XY male infants with the hydantoin embryo- 
pathy syndrome. Both their mothers had received diphenylhydan- 
toin (Dilantin) 300 mg./day throughout pregnancy. The infants 
also exhibited hypoplastic nails of fingers and toes, hypertel- 
orism, a flat nasal bridge and bifid scrotum. In one case the 
scrota1 skin was extremely redundant; this together with hypo- 
spadias gave a truly ambiguous appearance. Male patients with 
the foregoing findings need to be differentiated from those with 
the Aarskog syndrome and from males with the Noonan syndrome. 
It is possible that diphenylhydantoin interferes with the action 
of fetal testicular hormones on the male genital primordia at 
critical stages of embryonic development. Whether this inter- 
ference is via the fetal testosterone-dihydrotestosterone system, 
or via the feto-protein known as Miillerian-inhibiting hormone 
(or both) is not known. The available evidence strongly sug- 
gests that mothers receiving diphenylhydantoin who have given 
birth to one affected infant should be placed on a different 
anticonvulsant for future pregnancies. 

TRISOMY 10 MOSAICISM IN A FEMALE INFANT. utub azi, 416 Akiko Masakawa, Cecily Madahar, and Rober: Ehrlych 
State Univ. of New York, Downstate Med. Ctr.,Brooklyn 

The infant was born after 36 weeks of gestation weighing 2300 
grams. Parents were in their mid-twenties. Pare~ts and two 
older siblings were phenotypically normal and healthy. 
The major clinical and roentgenographic manifestations in the 

proband included mongoloid slanted eyes, microphthalmia, blep- 
harophimosis, low-set malformed ears, narrow high arched palate, 
retromicrognathia, absent fifth sacral segment, right pelvic kid- 
ney, congenital heart disease and failure to thrive. The head 
size was normal at birth but showed very little growth in subse- 
quent three months. On the left hand b triradius was missing 
and the axial triradius was in intermediate position. The chro- 
mosome studies on cultured lymphocytes and skin fibroblasts 
showed 33 per cent cells with 47 chromosomes, inclitding an extra 
C group chromosome which was identified as number 10 by the 
G-banding technique. The parents' karyotypes were normal. 
To our knowledge, no patient with complete trisomy 10 has been 

reported. Nakagome s g  (Jap. J .  Hum. Genet. 18:216, 1972) 
have described the only known case of mosaic trisomy 10 in a five 
year old boy. Clinically their patient differed from ours in 
having normal physical growth and head size, spacious forehead, 
long trunk, narrow pelvis and deep plantar furrows, the features 
more commonly associated with trisomy of chromosome 8. Their 
patient, in addition, lacked microphthalmia, blepharophimosis 
and congenital heart disease. 

- _  - CONGENITAL HEART DISEASE IN  DOWN'S SYNDROME - ITS 417 GENOTYPE DISTRIBUTION. P. Syamasundar Rao and 
Mansoor Salehbhai. Medical Col lege o f  Georgia, Dept. 

o f  Ped ia t r i c s ,  Auqusta, Georqia. 
The assoc ia t i on  o f  congen!tal hea r t  disease (CHD) w i t h  Down's 

syndrome (DS) and the  s p e c i f i c  types o f  CHD i n  DS have been w e l l  
documented. However, t he  inc idence and type o f  CHD i n  d i f f e r e n t  
genotypes o f  DS namely nond is junct ion,  t r a n s l o c a t i o n  o r  mosaic 
have no t  been s tud ied,  which t h i s  s tudy i nves t i ga tes .  The records 
o f  420 p a t i e n t s  w i t h  diagnoses o f  OS seen a t  Medical Col lege o f  
Georgia I n s t i t u t i o n s  were reviewed f o r  the presence and type o f  
CHD and type o f  chromosomal abnormal i ty.  Both c l i n i c a l  and chro- 
mosomal data were a v a i l a b l e  i n  276 p a t i e n t s  o f  whom 80 (29%) had 
CHD. The genotype d i s t r i b u t i o n  was nond i s j unc t i on  -go%, t r a n s l o -  
c a t i o n  -7% and mosaic -3%. The inc idence o f  CHD i n  .these respec- 
t i v e  genotypes was 23%, 29% and 50%. The types o f  CHD i n  a l l  
cases o f  DS i s  s i m i l a r  t o  those repo r ted  by o the rs :  Endocardia1 
cushion de fec t  (ECD) -35/80, v e n t r i c u l a r  septa1 de fec t  (VSD) 
4 5 / 8 0 ,  t e t r a l o g y  o f  F a l l o t  -6180 and o t h e r  CHD -14/80. The type 
o f  CHD i n  nond i s j unc t i on  and mosaic DS i s  s i m i l a r  t o  t h a t  d e s c r i -  
bed above. But,  i n  t r a n s l o c a t i o n  OS, 3 o f  4  p a t i e n t s  had ECD and 
the  f ou r th ,  pa ten t  ductus a r t e r i o s u s  (PDA). Being a  p e r s i s t e n t  
f e t a l  s t r uc tu re ,  PDA may be ignored. The presence o f  o n l y  ECD i n  
t r a n s l o c a t i o n  DS by con t ras t  t o  t he  usual ECD, VSD and o the r  CHD 
combinat ion i n  nond i s j unc t i on  DS (a l though cou ld  be du? t o  smal l  
numbers o f  t r a n s l o c a t i o n  DS cases studied)may have some e t i o l o g i c  
s i g n i f i c a n c e  i n  CHD. These f i n d i n g s  may c a l l  f o r  chromosomal s t -  
udies, e s p e c i a l l y  w i t h  t he  newly developed techniques, i n  ECD 
p a t i e n t s  i n  order  t o  eva luate  minor  chromosomal e t i o l o g y  o f  CHD. 

ACTIVATION OF N-ACETYL-5-HEXOSAMINIDASE (HEX) S BY A PROSPECTIVE STUDY OF BOYS WITH 47,XXY AND 47,XYY 415 HEXOSAMINES (H). M . Potier, S.B. Melanqon and 418 KARYOTYPES. A r thu r  Robinson, Mary H. Puck, Kather ine 
L. Dallaire. Sect. Med. Genet., Ped. Res. Center, H. Tennes. U) 

Ste-Justine Hospital, U. of Montreal, Montreal, Quebec, Canada. and Nat iona l  Jewish Hosp i ta l  and Research Center, Denver. 
The tissues of patients affected with type 0 G M ~  gangliosi- A survey o f  consecut ive newborns between 1970 and 1975 has 

dosis are deficient in both isoenzymes A and B of HEX but con- i d e n t i f i e d  the f o l l o w i n g  karyotypes i n  males: 47,XXY (12) ;  
tain a small residual activity (less than 10% normal). Most of 47,XYY (4) ;  46,XY/XXY ( 1 ) .  These have been s tud ied  developmen- 
this activity is represented by an isoenzyme, HEX S, which has a t a l l y  s ince b i r t h .  H a l f  o f  t he  group d i d  n o t  dev ia te  from normal 
higher isoelectric point than HEX A but was, otherwise, very si- i n  phys ica l  growth, development, o r  psychosocial  adjustment.  The 
milar to HEX A. Both isoenzymes were thermolabile and showed si- remainder o f  the 47,XXY group, b u t  none o f  the boys w i t h  47,XYY, 
milar pH optimum, apparent Km, molecular weights and immunologi- had poor motor coord inat ion,  s t i f f  h i p  j o i n t s ,  slow tempo, and 
cal properties. The two isoenzymes were further compared by stu- p l a c i d  d i s p o s i t i o n s  du r i ng  the f i r s t  two years  o f  1  i f e .  Two o f  
dying the effect of various known inhibitors of HEX A (N-acetyl- t he  boys w i t h  47,XYY karyotype, u n l i k e  t he  o the r  two, were we1 l- 
hexosamines, H, p-chloromercuriphenylsufonic acid and acetate) coordinated, b u t  dur ing the second year  o f  l i f e  were unusua l ly  
on an extract and on purified HEX S (1,600-fold by (NH4)2S04 impuls ive  and showed a  low f r u s t r a t i o n  to lerance.  Language usage 
precipitation, DEAE-Sephadex A-25, SP-Sephadex C-25 and SepharOse was m i l d l y  delayed i n  both  groups. One c h i l d  w i t h  poor emotional 
6~ chromatographies) from the liver of a patient deceased of type development had a  depr ived environment. The developmental r i s k  
0 G M ~  gangliosidosis. All substances were found inhibitory ex- suggested by t he  excess o f  adu l t s  w i t h  these karyotypes i n  mental 
cept for H which activated the liver extract as well as purified and penal i n s t i t u t i o n s  may be e luc ida ted  by t h i s  ongoing study. 
HEX S (135-143% of control activity between 50 and 125 mM H). We a re  impressed by f i n d i n g  on l y  one o f  these 17 boys w i t h  nota-  
Since H are competitive inhibitors of HEX A, it appears that b l e  evidence o f  t he  t r a i t s  associated w i t h  t he  XXY karyotype i n  
there exists a binding site for H different from the catalytic adu l t s .  I n  h a l f  t he  group the re  were no d i s t i n g u i s h i n g  charac- 
site on the HEX S molecule. The HEX S polymer is thought to be t e r i s t i c s  t o  s e t  them a p a r t  f rom c h i l d r e n  w i t h  normal karyotypes. 
formed from HEX A subunits (a and 5) but to contain a higher pro- 
portion of a:' It is not known whether this rearrangement of sub- 
units could induce conformationnal changes in the a and 5 sub- 
units which would explain H activation of HEX S or if HEX S is 
formed from at least one different subunit type. Supported bv 
the Medical Research Council of Canada (grant MA-5163) 
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5-METHYL GLUTACONIC ACIDURIA: A NEW DISORDER OF 4 9  LEUCINE METABOLIS~. Brian H. Robinson, I?. Geoffrey 
Shewood, Maxwell Lampty, and J .  Alexander Lowden, 

The Hospital f o r  Sick Children, Research I n s t i t u t e ,  Genetic Meta- 
bol ic  Programme, Toronto, Canada. 

A 3-year old g i r l  presented with severe progressive neurologi- 
c a l  de te r io ra t ion ,  having developed normally both physically and 
mentally to  the age of 9 months. After t h i s  age, her head circum- 
ference, weight, and length ceased t o  increase. She exhibited 
hypotonia, b iza r re  posturing of the r igh t  arm, self  mutilation of 
the l e f t  hand, and seizures  on E.E.G. A t  presentat ion,  she func- 
tioned a t  a 4-month l eve l .  There was no family h i s to ry  of mental 
retardat ion.  There was nei ther  metabolic acidosis  nor hypoglycemia 
Gas l iqu id  chromatography and mass spectrometry (GLC-MS) showed 

t h a t  the urine contained B-Methylglutaconic acid (BMGCA) a pro- 
duct of leucine (L) catabolism. Plasma L was normal. Daily u r i -  
nary excretion of BYGCA was approx. 300 mg. This f e l l  t o  <10 mg 
within 5 days of commencing a d i e t  containing <1.5 g proteinlkgl  
day. Following t h i s ,  75 mg Llkg induced reappearance of BMGCA i n  
the urine. No change i n  neurological s t a t u s  occurred during these 
s tudies .  BMGCA hydratase a c t i v i t y  was measured i n  muscle biopsy 
specimen as  nmoles substrate  ut i l izedlminlg muscle. Compared t o  
controls ,  the a c t i v i t i e s  were 59.25 (SE) vs. 1 8 . 4 s . 5 ,  and 49.95 
7.4 vs. 2 1 . 6 9  i n  the dehydration and hydration direct ions respec- 
t ively.  This disorder cannot be accounted fo r  by absent enzyme 
a c t i v i t y  i n  muscle. Thus, i t  may be manifest only i n  nervous t i s -  
sue or  the accumulation of BMGCA i s  secondary to  a d i f f e r e n t  en- 
zyme defect .  GLC-MS combined with enzymatic analysis  i s  useful  i n  
the del ineat ion of developmental disorders .  

I M M U N O L O G I C A L  E V I D E N C E  FOR ENZYHATICALLY l NACT I V E  

420 A R G I N I N E  ESTERASE ( A ~ a s e )  1I. I  CYSTIC F I  BitOSIS (CF) . 
Emmanuel Shapira, G.J.S. Rao, Hans U.  Wessel, and -- - - - - - - - . - - - -- - --- - - - - - - - - - - .- - -- - 

Henry L .  tdadler. ilorthwestern University Medical School, -- - - - - - - - - - -. . 
Children 's  Memorial Hospital,  Department of Pediatr ics ,  Chicago. 

Previous work in our laboratory has demonstrated a deficiency 
of proteolyt ic  a c t i v i t y  towards arginine e s t e r s  (AEase) in plasma 
of pat ients  with CF. This ac t iv i ty  could be separated into 6 bands 
by i soe lec t r i c  focusing on polyacrylamide a e l .  To fu r the r  define 
the nature of the deficient  AEase a c t i v i t y ,  the enzymes inhibited 
by soybean trypsin inh ib i to r  ( S T I )  were purif ied by a f f i n i t y  
chromatography using ST1 bound to Sepharose 48. This purif ied 
protein fract ion was resolved by preparative i soe lec t r i c  focusing. 
The f rac t ion  between pH 4.7 and 6 . 4  was used to immunize rabbi ts  
in an attempt to  develop an immunoassay f o r  AEase. This f rac t ion  
was chosen as  previous s tudies  demonstrated a deficient  o r  poss- 
ibly absent AEase in plasma of pat ients  with CF.\.lhen normal human 
olasma was examined by immunoelectrophoresis with the antiserum, 
5 precipi t i n  arcs  were observed of which 3 demonstrated AEase 
ac t iv i ty .  When p lasm from pat ients  with CF was examined, s imilar  
precipi t i n  a rcs  were demonstrated, however, one was found to be 
inact ive in  contrast  to  the normal. Samples from I5 normal controls 
and 15 pat ients  w i t h  C F  were a l so  examined, in a double blind 
study, by electrophoresis  in agarose gel containing the antibodies 
(Laurel l  technique). 13 of 15 normals revealed 3 enzymatical ly 
ac t ive  "rockets'.. In contrast ,  14 of 15 CF samples revealed only 
2 corresponding rockets with enzymatic a c t i v i t y .  In a l l  14, the 
same rocket was def ic ien t .  These data provide additional supoort 
f o r  the concept of an inact ive &a% in pat ients  with CF. 

INCREASED MITOTIC RATE OF AMNIOTIC FLUID CELLS 421 TREATED WITH HOMOLOGUS MATERNAL SERUM. L.R. 
S h a p i r o ,  Z.R. Graves, and P.L. Wilmot, N.Y. Med. 

Col lege ,  Depts. Ped. & Path. ,  V a l h a l l a ,  N.Y. and Letchworth 
v i l l a g e  D.c; ,  Cy togene t ics  Lab., T h i e l l s ,  N.Y. ( I n t r .  W.M.  
~ e r s o n ~ ) .  

S ince  t h e  serum of  p regnan t  women c o n t a i n s  e l e v a t e d  
l e v e l s  of many hormones and subs tances  a t  phys io log ic  
l e v e l s ,  it can be  p o s t u l a t e d  t h a t  t h e  use  of homologus 
mate rna l  serum i n  amnio t ic  f l u i d  c e l l  c u l t u r e  media would 
p rov ide  a more f a v o r a b l e  environment and r e s u l t  i n  more 
e f f i c i e n t  c e l l  growth. 

A t  t h e  t ime  of  amniocen tes i s ,  serum was ob ta ined  from 
t h e  mother and s u b s t i t u t e d  f o r  a p o r t i o n  of f e t a l  c a l f  serum 
u s u a l l y  employed i n  t h e  media. The c e l l s  t o  which t h e  
homologus maternal  serum was added were ha rves ted  on t h e  
t e n t h  day a s  was a c o n t r o l  from t h e  o r i g i n a l  specimen which 
had t h e  u s u a l  amount o f  f e t a l  c a l f  serum and no mate rna l  
serum. The s l i d e s  were coded and eva lua ted  b l i n d l y  f o r  
m i t o t i c  r a t e  p e r  thousand a s  w e l l  a s  f o r  u s a b l e  m i t o t i c  
r a t e  ( i . e . , those  mi toses  s u i t a b l e  f o r  c y t o g e n e t i c  a n a l y s i s ) .  

Both t h e  m i t o t i c  r a t e  and usab le  m i t o t i c  r a t e  were 
s i g n i f i c a n t l y  inc reased  wi th  homologus mate rna l  serum a s  
compared t o  t h e  c o n t r o l s .  

Thus, homologus maternal  serum has  a b e n e f i c i a l  e f f e c t  
on c u l t u r e d  amnio t ic  f l u i d  c e l l s ,  and i t  is q u i t e  p o s s i b l e  
t h a t  t h i s  e f f e c t  may be a b l e  t o  be t r a n s l a t e d  i n t o  a 
c o n s i s t e n t  and s i g n i f i c a n t l y  s h o r t e r  c u l t u r e  t ime f o r  
p r e n a t a l  c y t o g e n e t i c  d iagnos i s .  

422 CYCES AND NERW CONDUCTION. Kumudchandra J. Sheth, 
Thomas A .  Good John P. Thomas J r .  Herbert M. Swick and Jerome 
w. ~ e i i c a l  College of ' ~ i s c i n s i n ,  Milwaukee ~ i i l d r e n ' s  
Hospital, Departments of Ped ia t r i c s  and Neurology, Milwaukee, W I .  

49 family members from 3 kindreds - 1 Mexican; 1 black; aild 1 
white - with Fabry's Disease were studied by physical  examination, 
EKG, peripheral  nerve conduction (PNc) s tud ies  and biochemical 
estimation of t h e  enzyme d-ga lac tos idase  ( O(-G) i n  serum and 
WBC. The c l i n i c a l  expression i n  2 proposi tus  hemizygous males 

(ages 16 & 42 y r )  was severe with a.lgiokeratomas, r e n a l  involve- 
ment, and abnormal EKGs. 7 other a f fec ted  hemizygous males 
(age 4-13 yr) had variable  c l i n i c a l  expressions; 5 of these  had 
a b n m a l  EKGs and 6 had abnormal PNCs. A proposi tus  heterozy- 
gous female (age 25 yr) had a severe c l i n i c a l  expression w i t h  
episodic and severe pain i n  her extremit ies ,  a r th ra lg ia ,  l i v e r  
involvement and palmar angiectasias. 16 heterozygous females 
(age 3-40 yr) had variable  c l i n i c a l  expression but no aneiectasia .  
Five of 11 heterozygous females had abnormal EKGs while 5 of 10 
had abnormal PNCs. Both serum and WBC d-G were useful i n  detec- 
t i o n  of t h e  hemizygous disease s tate .  Serum 4 - G  was consis tent  
i n  separating the  hemizygous males and heterozygous females from 
normals. Leukocyte d -G iden t i f i ed  hemizygous males but overlap 
was seen between heterozygous females and normals. In te r fami l i a l  
va r ia t ion  i n  EKGs and PNCs was evident. 

SULFITE OXIDASE DEFICIENCY. Vivian E.  Shih. Israel  F. 
Abroms. Roseann Mandell, Miriam . arne . - 423 E n ,  K.V.  Pajaqooalan. Keuro:'. :ervi:es. Mass. sen. 

Kosp. and Ch-s tlosp. ~ e d ;  Center, Eoston; Dept. of Biochem., 
Duke Univ., Durham. 

S u l f i t e  oxidase deficiency (SOD) has been described only once 
by Mudd e t  a1 (1967) i n  a severe neuroloqically defect ive chi ld.  
We recently studied a pat ient ,  who a t  aoe 2 suddenly developed 
ataxia .  mvoclonic seizures  and r i o h t  hemioaresis followinu a bout 
of vomitins and diarrhea. A t  3, he had spas t i c  q u a d r i ~ a r e s i s ,  
aross choreoathetoid movements and severe truncal a tax ia ,  diao- 
nosed and t reated as cerebral a r t e r i t i s .  Bi lateral  dislocated 
lenses were discovered a t  4 1/12. A diaqnosis of SOD was then 
made by finding s u l f i t e  and S-sulfocvsteine (SSC) in the urine, 
blood and CSF, and th iosu l fa te  in  the urine. These comoounds 
markedly increased a f t e r  oral  L-cvsteine and L-methionine loadi no. 
SO a c t i v i t y  was demonstrated i n  normal skin f ib rob las t s  but not 
measurable (<5%) in the pa t i en t ' s  f ibroblasts .  P aood biochemi- 
cal response to  res t r i c ted  intake of su l fu r  amino acids was 
obtained: 

so3= S203= SSC 
before a f t e r  before a f t e r  before a f t e r  

Blood(uM) 15.80 <1 --- --- 18.0 10.4 
Urine(umol/mqCr.) 4.81 0.44 3.34 1.48 1.26 0.72 

We conclude 1)  SOD may phenotypically resemble cvstathionine 
synthase deficiency, 2) ear ly dietary treatment may nrevent c l  i n i -  
cal symptoms. 3)  orenatal diaanosis i s  potent ial lv  possible, 4) 
the r a r i t y  of SOD may i n  pa r t  be due to  technical d i f f i c u l t i e s  in  
diagnosis. 

ARGININOSUCCINIC ACIDURIA DETECTED BY ROIITINF SCREEN- 2 4  ING. Vivian E .  Shih, J. Thomas Coulombe, Miriam M. 
Carney, Phyllis V. Madiqan and Arline M. Erickson. 

Neurol. Service. Pass. Gen. t!osp. and tlarvard Med. Sch., State  
Lab. Inst . ,  Mass. Dept. Public Health, Boston. 

Aroininosuccinic aciduria (ASAciduria) i s  a r a re  urea cvcle 
disorGer. Most reported pat ients  have shown protein intolerance 
and mental retardat ion.  We have studied 6 children detected by 
rout ine newborn screeninq. The i n i t i a l  1 ahoratorv findinos are: 
. --.-.." 
Urine ASA (ma/mg Creat.) 22.2 7.0 6i1 2.1 3;7 0;26 
B1. Ntl3 (N:~llOuq/dl) 150 137 133 220 150 100 
RRC ASase ( X  cnntral l  0 C - 0 0-5 5-10 - -  - - - -  > -- - - 
All but one pat ient  had mild hynerammonemia. There i s  a wide 
ranoe of urinarv ASA excretion. the amounts i n  Pat ients  1 and 6 
beinq 100 fold 'bifferent .  pa t i en t  6, w i t h  the l e a s t  amount of 
urinary ASA, had a small residual a c t i v i t y  of RBC. ASase. All 
pat ients  were normal a t  the l a s t  follow-up (4/6 >3 years of aae). 
Four pat ients  have received a res t r i c ted  orotein d i e t  suoplemented 
w i t h  arqinine. One affected older  s i b ,  althouqh untreated. was 
normal a t  4-1/2 years of age. The biochpmical data suqoest 
heterogeneity amonq these pat ients .  ASAciduria may be asymotomatic 
i n  ce r ta in  instances. 

ASAciduria i s ,  thus f a r ,  the only urea cvcle disorder  tha t  has 
been detected by routine newborn screening. The incidence i s  1 
i n  70.000 in Massachusetts. 



BIOCHEMICAL INVESTIGATION OF A  SYNDROME OF PERIODIC 425 MUSCLE WEAKNESS, CARDIAC ARRHYTHMIA AND HYPERTAURNURIA 
A l f  E. Slonim, W i l l i am  H. Olson, I a n  M. Bur r ,  

Borum, W i l l  iam R. Long. Vanderbi 1  t Un i ve rs i t y ,  Department o f  Ped- 
i a t r i c s ,  Nashv i l l e ,  Tennessee. 

Four members o f  a  f a m i l y  o f  s i x  mani fes t  a  syndrome o f  per iod-  
i c  muscle weakness, p e r i o d i c  ca rd iac  ar rhy thmia,  i c t h i o s i s ,  
l o r d o s i s ,  a r t h r a l g i a ,  and growth r e t a r d a t i o n .  I n t e r m i t t e n t  
increase i n  t a u r i n e  and decrease i n  c a r n i t i n e  appears t o  be assoc- 
i a t e d  w i t h  t he  i n t e r m i t t e n t  muscle weakness and ca rd iac  a r rhy th -  
mia. Ske le ta l  muscle b iops ies  demonstrated f i s s u r i n g  o f  Type I 
muscle f i b e r s  and u l t r a s t r u c t u r a l  examinat ion revea led subsarcole- 
mmal t u b u l a r  aggregates w i t h  1  i p i d  d rop le t s  w i t h i n  t he  aggregates, 
endoplasmic re t i cu lum was abnormal ly d i l a t e d .  Oral  glucose l oad  
induced abnormal i n s u l i n  response, muscle weakness, v e n t r i c u l a r  
ex t rasys to les ,  increased t a u r i n e  and decreased c a r n i t i n e  i n  t he  
u r i ne ,  w h i l e  t he  serum K, Ca, Na a l l  remained w i t h  normal l i m i t s .  
The s i g n i f i c a n c e  o f  these biochemical abnormal i t ies  and t h e i r  
poss ib l e  relevance t o  t he  c l i n i c a l  f i n d i n g s  w i l l  be discussed. 

- - GLUTATHIONE METABOLISM IN NORMAL AND MUTANT HUMAN 
42c 

Butler, M. Garrick, L. Kramer and J.D. Schulman, NIH, 
Bethesda; Univ. Colorado Med. Ctr. Denver: Deot. Ped.. SUNY. . - 
Buffalo; and Dept. Ped., Georgetown Med. Sch., D.C. 
We are investigating the regulation of glutathione (GsH) metabo- 

lism in normal cells and in the known mutations of GSH synthesis 
including the first U.S. case of 5-oxoprolinuria (50P), reported 
here. Two patients (NEJM 286:557,'72) with ~ 1 0 %  normal red cell 
(nl.RBC) y - g l u t a m y l c y s t e i n ~ y n t h e t a s e  (Gc-S) activity and GSH have 
>30% nl. GC-S and GSH in fibroblasts, but nl. fibroblast GSH syn- 
thetase (GSH-S) activity. Fibroblasts and RBCs from our patient 
with 50P both have normal to slightly increased GC-S, -5% nl. 
GSH-S, and -10% nl. GSH content, while fibroblasts from an unre- 
lated patient with 50P have -10% nl. GSH-S and -25% nl. GSH. GSH-S 
in fresh extracts of both 50P fibroblast lines is -50% inhibited 
by 50 mM Tris, but nl. fibroblast GSH-S is not. Fibroblasts from 
a patient with undetectable RBC GSH-S without 50P (NEJM 2&:1253, 
'70) have -40% nl. GSH-S activity but GSH levels in nl. range. 
Unlike the nl. enzymed GSH-S in these cells is '95% inactivated 
by 16 hr. dialysis (4 C.), or by heating (1 hr., 50' C.), without 
added GSH, but like nl. GSH-S is not inhibited by 50 mM Tris. 
This disorder is thus associated with unstable GSH-S and is enzy- 
matically distinct from CSH-S deficiency with 50P. Furthermore, 
partial heat inactivation (1 hr., 50' C. ) of nl. fibroblast GSH-S 
is potentiated by 30mM GSH while the effect of heat on nl. RBC 
GSH-S is inhibited by GSH. These results, confirmed by mixing 
experiments, suggest molecular differences between GSH-S in nl. 
RBCs and fibroblasts. 

ABNORMAL Ai'lINO ACIE COMPOSITION OF LENS FROM 427 MICE WITfi A DOMINANTLY INHERITED CATARACT, 
 CAT^'. Linda J. Stirk, Reynold J.M. Gold 

and F. Clarke Praser ( S ~ o n .  bv Charles R. Scriver). 
Medical Research councii ~ e n e t i c s  GrouD. Montreal . - 

Children's hospital, McGill University, Department of 
Biology, Montreal, Quebec, Canada. 

Water-soluble crystallins and urea-soluble albumi- 
noids were extracted from normal murine lenses, and 
froprlenses in which a dominantly inherited cataract, 
Cat /+, was present. The amino acid composition o f  
the protein hydrolysates was determined. The amino 
acid composition of the mutant albuminoid fraction was 
shown t o  be significantly different from that of the 
normal albuminoids. The composition of the mutant 
crystallins was found to be much more variable than 
that of their normal counterpart. Upon examination of 
the crystallin subclasses ( a ,  8 ,  and y ) ,  it was found 
that mutant 0 and y crystallins were significantly 
different in amino acid composition from these pro- 
teins in the normal lens. The resultant of all these 
changes i s  that the crystallins are less uniform in 
composition in the mutant lens, and that the albumi- 
noid fraction is less markedly different from the 
crystallin fraction in the mutant than in the normal 
lens. 

ELEVATED CYSTINE LEVELS IN I-CELL FIBROBLASTS. Frank 428 z. NIH, Bethesda. (Spon. by Joseph D. Schulman) 
Cultured fibroblasts from patients with I-cell 

disease (mucolipidosis 11) exhibit prominent intralysosomal accu- 
mulations due to a deficiency of multiple lysosomal enzyme act- 
ivities. We have examined such cells for other possible mani- 
festations of the underlying derangement. Fibroblasts from 6 
patients with I-cell disease were examined for intracellular cys- 
tine content. Three of the 6 mutant lines showed distinctly ele- 
vated levels of intracellular cystine (means: 2.2, 4.5, and 5.6 
pmoles 112 cystine/gm cell protein) approaching the cystinotic 
range (10-30). Normal cells have cystine values of c0.5. No 
such increase was observed for several other amino acids. A 
fourth I-cell line showed marginal elevation (0.85) while two of 
the mutant lines were within the normal range. Intracellular 
cystine contents of two cell lines from patients with the bio- 
chemically related but less severe mucolipidosis 111, as well as 
one variant line of uncertain classification, were within normal 
limits. In addition to its recognition by ion-exchange chroma- 
tography, excess free cystine in I-cells was confirmed by high- 
voltage paper elcj~trophoresis of extracts from cells incubated in 
the presence of S-cystine and by a binding protein assay (J.  
Biol. Chem., 249: 6033 (1974)). In one I-cell line studied in 
detail cell fractionation indicated that a large proportion of 
intracellular cystine was associated with the granular fraction. 
These studies confirm biocheraical heterogeneity in I-cell dis- 
ease and may have implications for understanding the pathogenesis 
of cystinosis. 

CHROMOSOME POLYMORPHISM AND TWIN ZYGOSITY. D.L. Van 429 Dyke, C.G. Palmer, W.E. Nance, P.L. Yu. Henry Ford 
Hosp., Detroit; Indiana University, Indianapolis; 

Med. Coll. of Virginia, Richmond (Spon. by Lester Weiss). 
To demonstrate the heritability of chromosome variants and to 

assess the value of chromosome studies in twin zygosity evalua- 
tion, Q- and G-banded metaphases were examined from 23 MZ and 17 
like-sexed DZ twin sets, plus a set of male quadruplets. All 
karyotypic examinations were performed without prior knowledge of 
true zygosity. Variation in acrocentric short arm morphology 
(G-banding) was much greater between DZ than between MZ twins, 
and therefore in part genetically determined, but was of limited 
utility in differentiating twin zygosity because of non-genetic 
factors which influenced the appearance of satellites in the 
acrocentric short arm regions. 

Better results were obtained by scoring Q-banding variants, 
and centromeric heterochromatin variants on chromosomes 1, 9, and 
16 after G-banding. Most of the DZ twins were identifiable asDZ 
solely on the basis of their discordant variant scores, whereas 
the MZ twins were completely concordant. In agreement with the 
genotyping data, the quads were shown to be assymetricdizygotic. 

The conclusion that variants seen at polymorphic chromosome 
regions are heritable is reasonable, since differences were found 
between DZ twins only, with complete concordance between MZ twins. 
The usefulness of karyotypic examination in the evaluation of 
zygosity can be extended to the comparison of maternal and fetal 
tissues obtained for antenatal diagnostic studies, and other 
work which requires differentiation among genetic individuals. 
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GLYCOSAMINOGLYCAN FORMATION IN NORMAL AND CYSTIC FI- 
N BROSIS FIBROBLASTS IN CULTURE. Dan W. Welch, Owen M. 

RenmzZ, L J L c b e l  Roberts, University of Florida, 
Medicine, Department of Biochemistry, Gainesville, Fla. 

 here have been several conflicting accounts of abnormalities 
in the accumulation and secretion of glycosaminoglycans (GAG) by 
cultured skin fibroblasts from patients with cystic fibrosis (CF). 
Here we report more detailed studies of complex carbohydrate meta- 
bolism in normal (N), heterozygous (HZ) and CF cells. The major 
GAG produced by skin fibroblasts in vitro was hyaluronic acid, 
with smaller amounts of heparan sulfates, and chondrotin sulfates. 
In experiments with 10 CF, 2 HZ and 10 N cell lines double label 
techniques were used employing radioactive D-glucosamine to com- 
pare the extracellular products of the different cultured cells. 
Radioactive materials associated with the cell surfaces and secreted 
into the medium were analyzed by ion exchange chromatography and 
by electrophoresis. No consistent differences could be observed 
between CF, N, or HZ cells with regard to the relative proportions 
of GAG and labeled glycopeptide materials they produced. In addi- 
tion, experiments in which CF, N and HZ cells were grown in log 
phase for up to 5 days in the presence of [35~j sulfate and [ 3 ~ ]  
glucosamine revealed that CF fibroblasts neither accumulate nor 
secrete complex carbohydrate in abnormal amounts. Considerable 
variationwasobserved between individual celllines even when great 
care was taken to carry out the experiments under identical growth 
conditions and passage number. Because of such variability, rea- 
sonable comparisons can onlybemade if relatively large numbers of 
cell lines are analyzed. The CF fibroblast is not abnormal with 
regard to its metabolism of GAG and other complex saccharides. 



DETECTION AND CHARACTERIZATION OF PROPIONATE-METHYL- 
A . 2 1  MALONATE DISORDERS IN CELL CULTURE: A SIMPLE METHOD. 

HEMATOLOGY 
H.F. Willard, L.M. Ambani, M.J. Mahoney, and L.E. Ros- 

enberg. Yale Sch. Med., Depts. Human Genet. and Ped., New Haven. POLYVALENT PNEUMOCOCCAL POLYSACCHARIDE IMMUNIZATION 

To detect inherited disorders of ~ro~ionate. methvlmalonate. 434 IN PATIENTS WITH SICKLE CELL ANEMIA. 
L + 

and cobalamin (Cbl) coenzyme metabolism, cells are incubated for W. Bryon Smith, William C. Mentzer, Bertrand Lubin 

10 hr with 14~-propionate M) in medium containing 50 pg and Arthur J. Ammann.Childrens Hospital Medical Center, Oakland, 
Cbl/ml. Four normal fibroblast lines incoroorated 79+24 c~m/us Calif., San Francisco General Hospital and University of Calif. 

A 

protein (Xfsd; n=18) into 5% TCA-precipitable material. Incorpor- 
ation by 12 mutant lines was markedly deficient: 

Mutant lines (no.) 14c incorporation (cpm/ug protein) 
propiony 1-CoA carboxylase (1) 2 
methylmalonyl-CoA mutase (2) 2,3 
cbl A (4) 3-9 
cbl B (2) 3,14 
cbl C ( 3 )  2-5 
When hydroxocobalamin (OH-Cbl) is added to the growth medium at 
1-100 ng/ml, preliminary discrimination among these mutant 
classes is possible. OH-Cbl supplementation had no significant 
effect on 14c incorporation in control lines or in carboxylase or 
mutase apoenzyme mutants, but restored incorporation in each cbl 
C mutant to normal. Cbl A and B mutants were heterogeneous; in 
some, OH-Cbl supplementation increased incorporation 3-4 fold; in 
others, no effect was observed. This method has also successfully 
identified a fetus at risk for mutase apoenzyme deficiency. Three 
control amniotic cell lines incorporated 30-73 cpm/pg protein, 
cells from the affected fetus only 1 cpm/ug. This technique con- 
stitutes a convenient, reliable prototype for prenatal and post- 
natal detection of inborn errors in cultured cells. 

THE RELATION BETWEEN HETEROZYGOSITY AND IQ IN PHENYL- 432 KETONURIA. Malcolm Williamson, Richard Koch, Samuel 
P. Bessman and Ennis C. Layne. Univ. of So. Calif. 

School of Medicine, Department of Pharmacology, Los Angeles. 
Twenty-five mothers of positively identified phenylketonuric 

individuals and 48 of their non-phenylketonuric progeny were ad- 
ninistered 100 mg L-phe/kg bwt mixed in a single dose of orange 
juice. Serum phenylalanine and tyrosine were determined for blood 
samples drawn at 0, 1, 2, 3 and 4 hours post administration. The 
Progeny were classified by various procedures into normal and 
heterozygote groups for the phenylalanine hydroxylase enzyme. 
These groups were then compared for the significance of the dif- 
ference in IQ's. The findings suggest that normal individuals 
have significantly higher IQ's than do their heterozygote sib- 
lings. These results extend the evidence of Ford and Berman who 
also found that diminished ability of heterozygous siblings of 
PKU homozygotes to convert phenylalanine to tyrosine is associated 
with relatively lower performance on IQ tests. The justification 
theory of mental retardation related the inability of hetero- 
zygotes to synthesize a non-essential amino acid to relative 
dietary deprivation as an important cause of mental retardation. 
Further study confirming these findings in the light of the 
above theory would mean that a small dietary supplement of tyro- 
sine to all pregnant mothers could greatly reduce or even elimin- 
ate a large percentage of cases of mental retardation now called 
non-specific and dietary in origin. 

POLYAMINES AND ADENYLATE CYCLASE IN NORMAL AND CYSTIC 433 FIBROSIS (CF) CULTURED FIBROBLASTS. Reba Wright,* 
Bruce A. Buehler,* and Owen M. Rennert, University of 

Florida, College of Medicine, Division of Genetics, Endocrinology 
and Metabolism, Department of Pediatrics, Gainesville. 

During cellular mitosis, entrance into the "S" phase of the 
cell cycle is associated with the induction of ornithine decar- 
boxylase (rate limiting for polyamine synthesis); polyamines have 
been shown to act as cell growth factors. Since cAMP and adenyl- 
ate cyclase modulate proliferative activity, we examined the re- 
lation of this pathway to spermidine and spermine fluxes. Adenyl- 
ate cyclase activity was assayed in cultured fibroblast membranes 
in the presence of 1vM to 2mM spermine. There was inhibition of 
adenylate cyclase activity; 50% inhibition occurring at 1 x 10-6~. 
This concentration is within the physiologic range for mammalian 
tissue. We postulate a second messenger function of polyamines on 
cell surfaces. 

ADENYLATE CYCLASE ACTIVITY (pMoles/mg.lO min t SEM) 
Spermine 

Basal NaF-Stimulated 10-4~ 10-5~ 10-6~ NaF + SPM 
36.4'4.1 102.5+12.9 24.5'3.4 16.9'2.3 18.7t0.7 67.9'13.9 
In view of the role of cyclic nucleotides in exocrine secretory 
processes, Buchwald (Am. J. Hum. Genet. 27, 22A, 1975) reported 
abnormal CAMP levels in CF fibroblasts. In our studies, CF fibro- 
blasts had adenylate cyclase activity indistinguishable from con- 
trols at basal conditions, NaF- and isoproterenol-stimulated, and 
modulation by spermine and spermidine. Adenylate cyclase activity 
and cAMP levels vary significantly as cell cultures transit from 
exponential growth towards confluence. 

San Francisco, Departments of Pediatrics. 
A pneumococcal polysaccharide (PPS) vaccine (types 1,3,6,7,14, 

18,19,23) was utilized to immunize 52 patients with sickle cell 
anemia (SS) , 19 splenectomized patients (spherocytosis ,Hodgkins, 
ITP, trauma) and 38 normals. Ages ranged from 2 to 18 years. 
0.5 ml of the vaccine containing 50 micrograms of each PPS was 
given S.C. Antibody titers were measured pre and 3 weeks post- 
immunization. Results were expressed as mean fold increase (F. I ) 
(post minus-pre titer) and % responders. 
PPS tvnp 1 7 h 7 14 18 14 2 7  - . . / - 

SS: F. I. '1.4 28 -9.3 i4 10 5.4 1.5 i.9 
% responders 45 84 71 65 59 78 47 59 

Sp1enectomy:F.I. 3.9 72.4 4.9 3.4 14 7.5 1.2 1.7 
% res onders 52 86 62 67 76 81 43 71 

NormalspF.I. 3.9 23.9 2.9 4.2 3.3 6.1 2.1 6.0 
%responders 66 95 44 79 69 79 50 61 
77 immunized oatients (68 SS. 7 S-thalassemia. 2SD) were . . . . 

followed clinica'lly among'with 29 unimmunized ~~'patients. Three 
episodes of pneumococcal septicemia with 1 death (types 6 E 23) 
occurred in unimmunized patients. Comparable antibody responses 
occurred in SS, splenectomy and normals. Results suggest that 
immunization with PPS vaccine results in a normal antibody 
response and may provide significant protection against 
pneumococcal infection. 

AN IN-VITRO DEMONSTRATION OF THE ABILITY OF HUMAN 

435 BONE MARROW STROMAL ELEMENTS TO SUSTAIN GRANULOCYTO- 
POIESIS. Arnold J. Altman, University of Connecticut 

Health Center, Dept. of Pediatrics, Farmington, Ct. 
Granulocytopoiesis in-vitro requires committed granulocyte 

precursor cells and a source of colony stimulating activity (CSA) 
usually exogenously provided by "conditioned" medium, human serum, 
or a feeder layer of peripheral blood cells. In this study, the 
ability of human bone marrow stromal elements to independently 
sustain granulocytopoiesis was tested by culturing marrow parti- 
cles at low concentration in the absence of an exogenous source 
of CSA. The particles (which contain a dense core of stromal 
elements surrounded by maturing hemic cells) were obtained by 
bone marrow aspiration, washed x2 in modified McCoy's 5A medium 
containing 15% fetal calf serum, suspended at a concentration of 
2-5 particleslcc in the same medium containing 1.6% methylcellu- 
lose, and incubated in 10% C02 in air at 37'~. Evidence of 
granulocytopoiesis in this system included: 1) presence of mitot- 
ic figures in promyelocytes and myelocytes throughout the first 
10 days, 2) disappearance of metamyelocytes, bands, and poly- 
morphs aftei 48 hours followed by their reappearance in large 
quantities (200-several thousand per particle) after Day 4 in 
culture and their continued reappearance until Day 14, 3) pres- 
ence of promyelocytes in cultures up to 10-14 days. Although no 
exogenous source of CSA was provided, a likely endogenous source 
was the particles' dense core of stromal elements; these parti- 
cles with their high local concentrations of CSA bathing respon- 
sive granulocyte precursor cells may serve as the functional 
units of the granulocytopoietic microenvironment in-vivo. 

THE METABOLIC BASIS FOR HYPERPHAGOCYTOSIS IN CHRONIC 436 GRANULOMATOUS DISEASE (CGD) POLYMORPHONUCLEAR LEUKO- 
CYTES (PMN). Robert L. Baehner, Laurence A. Boxer, 

and Jacqueline Davis, Indiana University School of Xedicine, J.W. 
Riley Hospital for Children, Department of Pediatrics, 
Indianapolis, Indiana. 

CGD PMN and normal PMN deprived of oxygen have been observed 
to be hyperphagocytic while failing to reduce oxygen to super- 
oxide anion (0:) and to hydrogen peroxide (H202). In order to 
explain these zbservations, we studied the influence of 01. H202, 
and myeloperoxidase on the phagocytic rate utilizing C3 coated 
lipopolysaccharide-paraffin oil droplets. CGD PMN and normal PMN 
in anaerobic chambers ingested (respectively) .071, .075 and .057 
+.007 mg/107 PMNIminute compared to normal PMN in air ingesting - 
.038+.010 mg/107 PMNIminute. PMN were exposed to one or more of 
the following enzymes in the extracellular medium: 1) superoxide 
dismutase (SOD) to deplete cells of 0:; 2) horseradish peroxidase 
to enhance perbxidatibn; and 3) catalase to deplete cells of 
H2.02. The respective rates were .034+.006; .036+_.005; and .045+_ 
.007 mg/107 PMNIminute. Since only catalase potentiated inges- 
tion, the effect of H202 on normal PMN ingestion was examined. 
Hz02 at both 1 x and 1 x 10-3 M was placed in the extracel- 
lular media and the phagocytic rates were .035 and .032 mg/107 
PMNIminute. Addition of catalase again increased the ingestion 
rate to .046+_.006 mg/107 PMNIminute. The metabolic basis for 
hyperphagocytosis in CGD PMN and.norma1 PMN in anaerobiosis is 
due solely to the absence of Hz02 generation from the PMN during 
ingestion. 



EVALUATION OF MICRHOGAM I N  THE RH NEGATIVE NEONATE, 

437 B. Bernard, M. P r e s l ey ,  G. Rodriguez, J. Gruenhagen, 
0 .  Ghazzawi and J. McGregor (Spon. by P.Y.K. Wu). 

. iv .  of  Southern C a l i f o r n i a ,  LAC-USC Med. C t r . ,  Dept. of  Ped i a t .  
The f i r s t  born i n f a n t  may have a  h igh r i s k  of e r y t h r o b l a s t o s i s  

f e t a l i s  i f  t he  maternal  grandmother i s  Rh p o s i t i v e  (Rh+) and had 
s e n s i t i z e d  her  Rh negat ive  (Rh-) daughter a t  b i r t h .  I n  order  t o  
determine both incidence  of Rh s e n s i t i z a t i o n  a t  p a r t u r i t i o n  and 
the  r o l e  of  human Rho(D) immune g lobu l in  i n  the  prevent ion of t h i s  
s e n s i t i z a t i o n ,  174 Rh- i n f a n t s  (908, 849) born of Rh+ mothers have 
been s tud i ed .  Seventy females received 50ug of MICRhoGAM (MRG) i n  
t h e  f i r s t  72 hours of l i f e  and 104 i n f a n t s  served a s  con t ro l s .  To 
d a t e ,  50 con t ro l s  and 3 1  MRG babies have been followed by 6  mos. 
Screening f o r  ant ibody by room-temperature s a l i n e ,  albumin and i n -  
d i r e c t  an t i -g lobu l in  techniques revealed  t h a t  none of t he  174 Rh- 
i n f a n t s  demonstrated Rh s e n s i t i z a t i o n  a t  b i r t h  nor d id  50 of t h e  
c o n t r o l s  a t  followup. Of 3 1  i n f a n t s  r ece iv ing  MRG, 5  had weakly 
p o s i t i v e  i n d i r e c t  an t i g lobu l in  t e s t s .  This i s  probably due t o  MRG 
being de t ec t ed  a s  RhoGAM may be de t ec t ed  6  mos. a f t e r  i n j e c t i o n .  
By an enzyme technique,  Bowen & Renfie ld  have repor ted  a  12% i n c i -  
dence of s e n s i t i z a t i o n  by 6  mos. i n  t he  Rh- baby of an  Rh+ mother. 
Our da t a  i n d i c a t e  t h a t  e i t h e r  Rh s e n s i t i z a t i o n  i s  no t  occurr ing 
i n  t he  c o n t r o l  i n f a n t s  o r  t h a t  i t  may no t  be de t ec t ed  by t he  lab-  
o r a t o r y  methods being u t i l i z e d .  Thus, more s e n s i t i v e  methods must 
be performed t o  i d e n t i f y  t he  Rh- baby s e n s i t i z e d  a t  b i r t h .  Dupli-  
c a t e  samples a r e  being s t o r e d  f o r  f u r t h e r  t e s t i n g  by more s e n s i -  
t i v e  methods. MRG has  produced no i l l - e f f e c t s  when adminis tered  
t o  t he  newly born Rh- i n f a n t  and long term followup w i l l  decide  
i t s  u l t ima te  immuno-prophylactic r o l e .  

APLASTIC ANEMIA WITH EVIDENCE OF PROLIFERATION OF 438 A TRUE "FETAL" RED CELL CLONE FOLLOWING ANDROGEN 
THERAPY. Brown, Audrey K . ,  Rao, A . N .  Raghavendra, 

& Rieder ,  Ronald F. S.U.N.Y., Downstate Medical Center ,  Depart- 
ment of  P e d i a t r i c s ,  Brooklyn, New York. 

A 6% yea r  o ld  g i r l  w i th  acquired  a p l a s t i c  anemia t r e a t e d  w i th  
Ha lo t e s t i n  and Prednisone showed a  gradual  r i s e  i n  hemoglobin 
(Hb) from 4 . 5  g% t o  16.8  g%. Concomitantly, t h e r e  was a  re-  
markable r i s e  i n  t h e  abso lu t e  concentra t ion of  Hb F from 0.85 g% 
t o  9.6 g%. Discont inuat ion of therapy was followed by a  f a l l  i n  
both  t o t a l  Hb and Hk F t o  7 g% and 3.3 g% re spec t ive ly .  On 
r e i n s t i t u t i o n  of  Ha lo t e s t i n  t h e  Hb again  r o s e  t o  10 g%; 5  g% 
was Hb F. The Hb F was d i s t r i b u t e d  heterogeneously  on Betke 
s t a i n .  Globin chain  syn thes i s  by r e t i c u l o c y t e s  was s tud i ed  
u s ing  r a d i o a c t i v e  l euc ine  ( ~ 3 ) .  The a lpha  t o  b e t a  p lu s  gamma 
chain  s y n t h e t i c  r a t i o  was 1:l. Analys is  of t h e  amnioacid compo- 
s i t i o n  of t h e  gaxma chains  revealed  only  g lyc i ce  a t  t h e  136th  
p o s i t i o n ,  a  phenomenon not  previously  descr ibed i n  a p l a s t i c  
anemia. I n  a d d i t i o n ,  s eve ra l  " f e t a l "  c h a r a c t e r i s t i c s  of t h e  
r e d  c e l l s  were documented, i nc lud ing  enhanced amount of  i antige$ 
decreased I an t igen ,  a s  we l l  a s  decreased r e d  c e l l  carbonic  , 

anhydrase and c a t a l a s e .  H b - A 2  was decreased t o  0.4% (DEAE 
C e l l u l o s e ) .  These f i nd ings  suggest  t h a t  t h e  r ed  c e l l s  which 
appeared dur ing androgen therapy i n  t h i s  sub j ec t  may have been 
produced by a c t i v a t i o n  of  a  t r u e  " f e t a l "  c lone .  

THE EFFECT OF ASPIRIN, GLYCEROL GUIACOIATE, TRIPROLI- 440 DINE-PsEuDoEPHEDRINE, AND DIPHENHYDwMINE ON PLATELET 
FUNCTION. Lorra ine  A.A.Champion, Ruth E. Luddy, 

Susan Schindler ,  and Al len  D. Schwartz. Univers i ty  of Maryland 
School of Medicine, Department of P e d i a t r i c s ,  Baltimore. 

A number of commonly used drugs  have been repor ted  t o  i n t e r -  
f e r e  w i th  p l a t e l e t  f unc t ion ,  leading many physic ians  t o  avoid 
t h e i r  use i n  p a t i e n t s  wi th  hemosta t ic  d e f e c t s  o r  organic  l e s ions  
w i th  the  p o t e n t i a l  t o  bleed. Because of our c l i n i c a l  impression 
t h a t  some of these  drugs  do not inf luence  the  inc idence  o r  the  
s e v e r i t y  of hemorrhage i n  hemophilic o r  thrombocytopenic p a t i e n t s  
we s tudied the  e f f e c t s  of a  number of them on p l a t e l e t  funct ion.  
Each of 21 hea l t hy  a d u l t  volunteers  was g iven one of  the  follow- 
i ng  drugs: 1) a s p i r i n ,  10 g r a i n s ,  2) diphenhydramine (Benadryl) 
50 mg every 6  hours  f o r  3  doses ,  3) t r i p r o l i d i n e  2.5 mg combined 
wi th  pseudoephedrine 60 mg (Actifed) every 6  hours f o r  3 doses ,  
o r  4) g lyce ry l  gu i aco l a t e ,  200 mg. Ivy bleeding times and p l a t e -  
l e t  aggregat ion s t u d i e s  were performed immediately be fo re ,  1 hour 
a f t e r  and 24 hours a f t e r  i nges t i on  of the  f i r s t  dose of each drug. 
4  of 5  sub j ec t s  who received a s p i r i n  had prolonged bleeding times 
1 and 24 hours a f t e r  drug i nges t i on ,  and a l l  5 f a i l e d  t o  have 
normal p l a t e l e t  aggregat ion w i th  ADP, epinephr ine  o r  col lagen.  
There were no s i g n i f i c a n t  a l t e r a t i o n s  i n  the  b leeding times of 
t he  sub j ec t s  r ece iv ing  diphenhydraminine, t r iprol id ine-pseudo-  
ephedr ine ,  o r  g lyce ry l  gu i aco l a t e ,  and p l a t e l e t  aggregat ion r e -  
mained normal a f t e r  i nges t i on  of  t he se  drugs. These t h r e e  drugs  
do not a f f e c t  p l a t e l e t  funct ion i n  t he  dosages used and, i n  con- 
t r a s t  t o  a s p i r i n ,  probably can be s a f e ly  adminis tered  t o  the  
p a t i e n t  wi th  a  p r ed i spos i t i on  t o  hemorrhage. 

RBC INJURY BY THE SPLEEN I N  HEREDITARY SPHEROCYTOSIS. 
44, Robert R. Chi lcote ,  Dept. Peds.,  Univ. Chicago a t  

Michael Reese Med. C t r . ,  Chicago, Robert M. Weetman, 
J ay  L. Grosfe ld ,  Robert L. Baehner, Dept. Peds.,  Indiana Univ. 
School of Med., James Whitcomb Riley Hosp i t a l  f o r  Chi ldren,  
I nd i anapo l i s  

Splenectomy a l l e v i a t e s  hemolysis i n  he red i t a ry  sphe rocy tos i s ,  
though the  sp l een ' s  r o l e  i n  rbc  i n j u r y  is  incompletely understood. 
The s p l e n i c  environment may exacerbate  membrane i on  l e a k  r e su l t i ng .  
i n  osmotic l y s i s  a s soc i a t ed  wi th  increased mean c e l l  volume (MCV). 
A l t e rna t i ve ly ,  a s  suggested by i n  v i t r o  s t u d i e s ,  r bc  membrane 
f ragmenta t ion a s soc i a t ed  wi th  decreased s u r f a c e  area/volume may 
occur wi th  no change i n  MCV. We s tud i ed  f i v e  p a t i e n t s  wi th  HS by 
sampling sp l en i c  a r t e r i a l  and venous blood a t  t he  t ime of 
splenectomy. When venous was compared t o  a r t e r i a l  samples, MCV 
was i d e n t i c a l  whi le  osmotic f r a g i l i t y  increased and red  c e l l  
deformabi l i ty ,  a s  measured by time required  t o  t r a v e r s e  3~ nucleo- 
pores ,  decreased. Histograms of red  c e l l  volume d i s t r i b u t i o n s  
were superimposable and d id  not  show any new peaks. Phase 
con t r a s t  and scanning e l e c t r o n  microscopy of r ap id ly  f i xed  s p l e n i c  
t i s s u e  i l l u s t r a t e d  rbc  f ragmenta t ion and spherocyte  t rapping.  In- 
creased osmotic f r a g i l i t y  without swe l l i ng  i n d i c a t e s  t h a t  membrane 
fragmentation is  the  most important i n j u r y  i n  vivo. Geometric 
cons ide ra t i ons  d i c t a t e  t h a t  decreased su r f ace  a r ea  is  the  r e s u l t  
of t he  l o s s  of smal l  but  &merous membrane fragments.  Our obser- 
va t i ons  suppor t  t he  hypothes is  t h a t  t h e  spleen i n  HS i n j u r e s  r b c ' s  
p r imar i l y  by a c c e l e r a t i n g  f ragmenta t ion,  ha s t en ing  u l t ima te  
s eques t r a t i on  and des t ruc t i on  by t he  r e t i c u l o e n d o t h e l i a l  system. 

PLATELET FLNTION IN THE CHEDIAK-HIGASHI SYM)FCME CONGENITAL LEUKEMIA, MYELOCYTIC OR LYMPHOCYTIC? Jen- 
439 ( m )  . George R. Buchanan and Robert I .  Handin, 442 Yih Chu, John B l a i r ,  S tanford  Roodman, Dennis M .  

(Spon. by David G. Nathan),  Harvard Medical School ,   conno nor and Paul Byrne. (Introduced by Arthur E.  
Ch i ld r en ' s  ~ ~ ~ ~ i t ~ l  ~ e d i ~ ~ l  center and peter ~~~t ~ ~ i ~ h ~  ~ ~ ~ i t ~ l  McElfresh) . S t .  Louis Univers i ty  School of  Medicine, Cardinal  

> -  - 

Boston. The &IS. a gene ra l i zed  d i s o r d e r  o f  membrane bound man-  Glennon Memorial Hospi ta l  f o r  Chi ldren,  Departments of Ped i a t -  

u l e s ,  is cha rac t e r i zed  by a lb in i sm,  neutropenia  and f requent  pyo- r i c s  and Pathology, S t .  Louis,  Missour i .  
gen i c  i n f e c t i o n s .  S t u d i e s  o f  p l a t e l e t  (P)  func t ion  i n  human A newborn male i n f an t  wi th  f e t a l  d i s t r e s s  had a  pe r iphe ra l  

p a t i e n t s  w i th  t h e  CttS have no t  been r epo r t ed  d e s p i t e  t h e  m n  blood count of 337,000/mm3 WBC wi th  90% b l a s t  c e l l s .  Exchange 

occurrence of bleeding even hen p count is normal, wo t rans fus ion  was performed because of  t h i s  h igh count and e v i -  

p a t i e n t s  wi th  t h e  C I S ,  a  54 yea r  o l d  c h i l d  i n  t h e  " acce l e r a t ed  dence of i n t r avascu l a r  coagulopathy. Chemotherapy wi th  v i n c r i s -  

phase" and an  a d u l t  w i th  a c l i n i c a l l y  more mi ld  course  were t i n e  and hydrocor t i sone was s t a r t e d  a f t e r  exchange but  he d ied  
s t u d i e d .  I n  bo th ,  P  coun t s  and s i z e  were normal, template  bleed- a t  32 hours of age. Autopsy showed hemorrhage i n t o  many organs 
i n g  t imes  were ove r  20 min. ,  and p  aggregation to collagen and ep- and extens ive  leukemic i n f i l t r a t i o n  of l i v e r ,  lungs ,  p l eu ra ,  

i neph r ine  was i nqa i r ed .  Af t e r  P  were l abe l ed  i n  v i t r o  w i th  '"c- h e a r t ,  esophagus, t e s t e s ,  k idneys ,  leptomeninges, and b ra in .  
s e r o t o n i n ,  t h e r e  was decreased maximal uptake  and exces s ive  spon- Cytogenetic s tudy revealed normal chromosomes. Morphology of 

taneous  leakage of t h e  l a b e l .  To ta l  P  ADP was reduced i n  both  b l a s t  c e l l s  by Wright s t a i n  could not d i s t i n g u i s h  myelocytic 

p a t i e n t s  (0 .45 and 0 .85  r n l e s / l 0 '  ' P v s .  noxmal value  of 2 .73 + from lymphocytic leukemia nor d id  cytochemical s t a i n s  f o r  PAS, 

0.97) and ATP/ADP r a t i o  was i nc rea sed  (12.2 and 6 .76  v s .  normal a l k a l i n e  phosphatase, myeloperoxidase, and ch lo race t a t e  e s t e r a s e .  

2 .65 + 0.80) .  S p e c i f i c  r a d i o a c t i v i t y  o f  P  adenine  nuc l eo t ide s  Tes t s  f o r  B- and T- c e l l s  indica ted  the absence of B- and T- 
after 3 ~ - ~ ~ ~ i ~ ~  label ing was increased, ~h~~~ findins are con- c e l l  markers.  DNA syn thes i s  of  i s o l a t e d  WBC c u l t u r e  was i n -  
s i s t e n t  w i th  a  s torage-pool  de f i c i ency  (SPD) o f  nuc l eo t ide s  and h i b i t e d  r a t h e r  than s t imula ted  by phytohemagglutinin. So f t  

s e r o t o n i n  i n  CHS P and extend earlier f ind ings  i n  s eve ra l  animal agar  cu l tu r e  of both pe r iphe ra l  blood and bone marrow revealed  

analogues  o f  t h e  CkB. SPD, one o f  two gene ra l  mechanism of  P  no d e f i n i t e  colony formation, but many smal l  c l u s t e r s  (about 100 

dysfunct ion c a u s i  g abnormal secondary aggregat ion a l s o  occu r s  i n  c l u s t e r s  per 4  x  l o 4  nucleated  c e l l s  p l a t e d ,  < 40 c e l l s  each 

some a l b i n o s  w i t h k t  t h e  CHS and m y  r e f l e c t  a  gene ra l i zed  de fec t  c l u s t e r ) .  Ce l l s  from c l u s t e r s  were b i zza re  myeloid c e l l s .  In  

i n  packaging of s e c r e t o r y  g ranu le s .  conclus ion,  we bel ieved the p a t i e n t  had myelocytic leukemia. 
S o f t  agar  c u l t u r e  techniques may be h e l p f u l  i n  r e so lv ing  the 
controversy  as  t o  whether congeni ta l  leukemia i s  myelocytic 
o r  lymphocyt i c  . 
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FANCONI'S APLASTIC ANEMIA: DEFECT OF BOTH STEM CELL 443 AND MICROENVIRONMENT? Jen-Yih Chu, J u d i t h  Ho , 
P a t r i c i a  Monteleone,  V i r g i n i a  Herrmann and A r t h u r  E .  

McElf resh .  S t .  Louis U n i v e r s i t y  School o f  Medic ine ,  C a r d i n a l  
Glennon Memorial H o s p i t a l  f o r  C h i l d r e n ,  Department of P e d i a t r i c s ,  
S t .  Louis ,  M i s s o u r i .  

Twin b r o t h e r  and s i s t e r  deve loped  anemia a t  14 y e a r s  of a g e .  
Both had pancytopenia ,  macrocyt ic  e r y t h r o c y t e s ,  r e t i c u l o c y t o s i s  , 
h i g h  f e t a l  hemoglobin and a  horseshoe  o r  e c t o p i c  k i d n e y .  Chromo- 
some s t u d y  r e v e a l e d  a n  i n c r e a s e  i n  b r e a k a g e .  Bone marrow a s p i r a t e  
was s l i g h t l y  h y p o c e l l u l a r .  However, s o f t  a g a r  c u l t u r e  technique  
r e v e a l e d  marked d e c r e a s e  i n  co lony  forming u n i t  (CFU-C) i n  bone 
marrow (1-312 x  l o5  v s .  40-20012 x  105 n u c l e a t e d  c e l l s  p l a t e d  
i n  " c o n t r o l " ) .  CFU-C o f  p e r i p h e r a l  blood was a l s o  d e c r e a s e d .  
Colony s t i m u l a t i o n  a c t i v i t y  (CSA) o f  p e r i p h e r a l  w h i t e  c e l l s  was 
a l s o  reduced t o  1-20% t h a t  o f  c o n t r o l .  No plasma i n h i b i t o r  
was observed  when t e s t e d  w i t h  " c o n t r o l "  c e l l s .  Mother had normal 
CFU-C i n  p e r i p h e r a l  b lood .  Bone marrow s c a n  u s i n g  9 9 m ~ c  s u l f u r -  
c o l l o i d  r e v e a l e d  i n c r e a s e d  marrow s p a c e  w i t h  s k i p  a r e a s .  There  
was absence  o r  d i m i n u t i o n  of a c t i v i t y  i n  some a r e a s  bu t  i n c r e a s e  
o r  normal a c t i v i t y  i n  a d j a c e n t  a r e a s .  I n  c o n c l u s i o n ,  s o f t  a g a r  
c u l t u r e  t e c h n i q u e s  and bone marrow s c a n  a r e  u s e f u l  i n  d i a g n o s i s  
o f  F a n c o n i ' s  a p l a s t i c  anemia.  D e f e c t  i n  s tem c e l l  i s  e v i d e n t  
by  d e c r e a s e  i n  CFU-C and CAS producing c e l l s .  The s c a n  probably  
i n d i c a t e s  bone marrow microenvi ronmenta l  a b n o r m a l i t y .  Whether 
t h i s  microenvi ronmenta l  a b n o r m a l i t y  may i n t e r f e r e  w i t h  s u c c e s s -  
f u l  e n g r a f t m e n t  o f  bone marrow t r a n s p l a n t a t i o n  needs f u r t h e r  
e v a l u a t i o n .  

COAGULOPATHY ASSOCIATED WITH VITAMIN E .  James J.  

444 C o r r i g a n , J r .  and Truda Mike l .  Dept.  of  Peds.  Univ. 
of  A r i z .  Med. C e n t e r ,  Tucson,  Arizona.  

Vi tamin  E  (a t o c o p h e r o l )  is  r e p u t e d l y  non-toxic t o  humans. 
However, we have  r e p o r t e d  t h e  development o f  a n  a c q u i r e d  coagulo- 
pa thy  i n  a  v i t a m i n  K d e f i c i e n t  p a t i e n t  t a k i n g  megadoses of v i t a -  
min E .  The purpose  of t h i s  i n v e s t i g a t i o n  was t o  deve lop  an exper -  
i m e n t a l  model of v i t a m i n  E  induced c o a g u l o p t k y  i n  o r d e r  t o  de- 
t e rmine  where t h e  v i t a m i n  i n t e r a c t s  i n  t h e  c o a g u l a t i o n  mechanism. 
Dogs were g i v e n  v i t a m i n  E  (800 IUIday) , w a r f a r i n ,  o r  b o t h  o r a l l y .  
P l a t e l e t  f u n c t i o n  t e s t s  and d e t a i l e d  c o a g u l a t i o n  a s s a y s  were per-  
formed s e r i a l l y  on each dog. Warfar in  was g i v e n  i n  two d i f f e r e n t  
amounts; one which d i d  n o t  p r o l o n g  t h e  pro thrombin  t ime b u t  re -  
duced t h e  l e v e l s  o f  t h e  v i t a m i n  K dependent c o a g u l a t i o n  f a c t o r s  

- - -  HYPERSPLEN1SM:TREATMENT BY SPLENIC ARTERY LIGATION 

4 6  (SAL) . James J . C o r r i g a n , J r .  , C h a r l e s  L. W i t t e ,  Marlys 
H. W i t t e ,  and Rober t  E. O'Mara. Depts.  of  P e d s . ,  Surg. 

and Radio logy .  Univ. of  A r i z .  Med. C e n t e r ,  Tucson,  A r i z .  
Splenectomy h a s  been t h e  t r a d i t i o n a l  approach  t o  t h e  manage- 

ment of t h e  p a t i e n t  w i t h  hypersp len ism.  A s p l e n i c  i n d i v i d u a l s ,  
e s p e c i a l l y  c h i l d r e n ,  a r e  s u b j e c t  t o  an i n c r e a s e d  r i s k  of fulmin- 
a n t  a n d l o r t e n  l e t h a l  s e p s i s .  Also ,  t h e r e  a r e  c l i n i c a l  c o n d i t i o n s  
i n  whichi t h e  s p l e e n  cannot  be  removed f o r  t e c h n i c a l  r e a s o n s .  Pre- 
v i o u s  s t u d i e s  from o u r  l a b  have shown t h a t  r a t s  made h y p e r s p l e n i c  
w i t h  m e t h y l c e l l u l o s e  became h e m a t o l o g i c a l l y  normal f o l l o w i n g  li- 
g a t i o n  o f  t h e  s p l e n i c  a r t e r y .  SAL markedly reduced  s p l e n i c  mass 
a l t h o u g h  some s p l e n i c  t i s s u e  p e r s i s t e d .  The purpose  of t h i s  s t u d y  
was t o  i n v e s t i g a t e  t h e  e f f e c t  o f  SAL i n  a  p a t i e n t  w i t h  hyper-  
s p l e n i s m .  ~4  y e a r  o l d  g i r l  w i t h  c o n g e n i t a l  h e m o l y t i c  anemia 
( p y r u v a t e  k i n a s e  d e f i c i e n c y )  r e q u i r e d  f r e q u e n t  t r a n s f u s i o n s  s i n c e  
b i r t h .  For t h e  p r e v i o u s  6  months t h e  need f o r  RBC t r a n s f u s i o n s  
i n c r e a s e d  and s h e  deve loped  leukopenia ,  thrombocto e n i a ,  w i t h  
mass ive  splenomegaly.  RBC s u r v i v a l  s t u d y  u s i n g  CrSE tagged  nor-  
mal compat ib le  RBC's was 14  days .  She underwent SAL and had a n  
u n e v e n t f u l  p o s t - o p e r a t i v e  c o u r s e .  Dynamic and s t a t i c  s p l e n i c  
s c a n s  u s i n g  techne t ium s u l f u r - c o l l o i d  99mTc b e f o r e  and a f t e r  SAL 
demons t ra ted  marked r e d u c t i o n  i n  f low r a t e  and f u n c t i o n a l  s p l e n -  
i c  mass. The l e u k o p e n i a  and thrombocytopenia d i s a p p e a r e d  and t h e  
r e t i c u l o c y t e  count  i n c r e a s e d  from 4-7% t o  11-26%. The RBC s u r v i -  
v a l  i n c r e a s e d  t o  21 days  and 19 days ,  8  and 16 months post-oper-  
a t i v e l y .  The d a t a  s u g g e s t  t h a t  r e d u c t i o n  i n  t h e  s p l e n i c  mass by 
SAL o f f e r s  an a l t e r n a t i v e  t o  sp lenec tomy f o r  t h e  t r e a t m e n t  of 
hypersp len ism.  

- - -  CHRONIC MYELOGENOUS LEUKEMIA (CML) PRESENTING WITH 447 "LYMPHOBLASTIC CONVERSION". Wi l l iam M.  C r i s t ,  Abdel H. 
Ragab, Raphael Ducos, Alexander R. Lawton. Wi l l iam T. 

S h e a r e r ,  Washington Univ.  School o f  Medic ine ,S t .  Louis  C h i l d r e n ' s  -- 
Hosp..Dept.of P e d s . , S t .  Louis,Mo.and t h e  Univ. o f  Alabama School 
o f  Medicine.  C h i l d r e n ' s  Hosp. ,Dept.of Peds. ,Birmingham. Alabama. 

An 11 y e a r  o l d  boy p r e s e n t e d  w i t h  ~ h l  p o s i t i v e  a c u t e  leukemia 
w i t h o u t  a  p r e c e e d i n g  symptomatic c h r o n i c  phase of h i s  d i s e a s e .  At 
p r e s e n t a t i o n  h i s  b l a s t  p o p u l a t i o n  resembled 1ymphoblas t s .Remiss ion  
was induced and w h i l e  n o t  e f f e c t i v e l y  main ta ined  t y p i c a l  c M L ( ~ h l + )  
developed.  During t h e  i n i t i a l  a n d / o r  subsequent  " b l a s t  c r i s i s l ' c y t o  
chemica l  s t a i n s  (PAS,Sudan b l a c k  and myeloperoxidase)  were neg- 
a t i v e  and marked e l e v a t i o n  o f  p e r i p h e r a l  b lood  t e r m i n y l  t r a n s f e r a ~  
( p a t i e n t  59.5 u / l ~ ~ c e l l s  w i t h  normal b e i n g  <I u/108 c e l l s  were 

50%,  and a  dose  which would p r o l o n g  ;he pro thrombin  t ime.  A l l  found. S o f t  a g a r  growth parameFers of p e r i  h e r a l  b lood  r e v e a l e d  
a n i m a l s  were  f e d  t h e  same d i e t .  No s i g n i f i c a n t  changes o c c u r r e d  marked i n c r e a s e  i n  co lony  formlng  c e l l s ( ~ ~ e )  (mean 65.5 ~ 0 1 1 4 x 1 0 ~  

i n  t h e  p l a t e l e t  o r  c o a g u l a t i o n  mechanisms i n  normal dogs on  v i t -  
c e l l s ) .  The c o l o n i e s  were very  l a r g e  and c o n s i s t e d  o f  myelocytes ,  
metamyelocytes,  p o l y s ,  and monocytes.  These s t u d i e s  s u g g e s t e d  

amin E  a l o n e ,  and no  changes were e v i d e n t  i n  p l a t l e t  f u n c t i o n  i n  lvmohocvt ic  o r i e l n  of t h e  a c u t e  leukemia .  "T" and "B" I v m ~ h o c v t e  
dogs g i v e n  w a r f a r i n  o r  w a r f a r i n  p l u s  v i t a m i n  E. Dogs g iven  v i t -  m i r i e r  s t u d i e s  ~ F C  r e c e p t o r s ,  s u r f a c e  immunoglobulinse " ~ " r o s ~ t t e s  
amin E a f t e r  h i g h  o r  low dose  w a r f a r i n  r e g u l a r l y  developed pro- and anti"T1'  a n t i s e r a ) p e r f o r m e d  on b l a s t  c e l l s  r e v e a l e d  no markers .  
found r e d u c t i o n  i n  c o a g u l a t i o n  f a c t o r s  11, V I I ,  X and IX b u t  n o t  We f e e l  t h a t  t h e  above d a t a  s u p p o r t s  t h e  concept  t h a t  CML is  a  

in factors I, V ,  or ~111. w i t h i n  7  days of removing E b u t  p l u r i p o t e n t i a l  s tem c e l l  d i s e a s e  i n v o l v i n g  lymphoid a s  w e l l  a s  

c o n t i n u i n g  w a r f a r i n  t h e  d e p r e s s e d  p r o c o a g u l a n t s  r e t u r n e d  t o  pre-  o t h e r  h e m a t o p o i e t i c  c e l l  l i n e s .  P r e v i o u s l y  r e p o r t e d  c a s e s  of ~ h l  

v i t a m i n  t r e a t m e n t s  l e v e l s .  These d a t a  s u g g e s t  t h a t  t h e  u s e  of v i -  chromosome p o s i t i v e  AML o r  ALL may i n  f a c t  have p r e s e n t e d  a s  d i d  

tamin E  i n  a n i m a l s  w i t h  reduced  v i t a m i n  K dependent f a c t o r  cau- t h i s  p a t i e n t  and been misd iagnosed .  I f  t h i s  is  t r u e  t h e  s p e c i f i -  

s e s  f u r t h e r  r e d u c t i o n  i n  t h e s e  f a c t o r s  l e a d i n g  t o  a  coagulopa thy .  c i t y  o f  t h e  phl chromosome a b n o r m a l i t y  f o r  c h r o n i c  m y e l o p r o l i f e r a -  

The d a t a  a l s o  s u g g e s t  t h a t  humans w i t h  v i t a m i n  K d e f i c i e n c y  may t i v e  d i s o r d e r s  is  r e a f f i r m e d .  Lack of lymphoblas t  s u r f a c e  markers  

b e  a t  r i s k  f o r  d e v e l o p i n g  a  hemorrhagic s t a t e  i f  v i t a m i n  E  is  may r e f l e c t  t h e i r  l a c k  o f  m a t u r a t i o n .  
a d m i n i s t e r e d .  

HAGEMAN FACTOR AND DISSEMINATED INTRAVASCULAR COACU- 
LATION (DIC) IN NEWBORNS AND RABBITS. James J .  445 C o r r i g a n , J r .  and Chery l  Page l .Dept  of Peds.  Univ. 

o f  Ar izona  Medica l  C e n t e r ,  Tucson,  Ar izona .  
Hageman f a c t o r  ( c o a g u l a t i o n  f a c t o r  XII )  a c t i v a t i o n  is  important  

i n  i n i t i a t i n g  t h e  i n t r i n s i c  c o a g u l a t i o n  mechanism. I n  s e p t i c e m i a ,  
e x p e r i m e n t a l  and human d a t a  s u g g e s t  t h a t  a c t i v a t i o n  o f  f a c t o r  XI1 
may b e  i n s t r u m e n t a l  i n  a c t i v a t i n g  t h e  c o a g u l a t i o n  mechanism t o  
produce DIC. P r e t r e a t m e n t  of r a b b i t s  w i t h  lysozyme (which i n a c t -  
i v a t e s  f a c t o r  X I I )  r e p o r t a b l y  p r o t e c t s  t h e  an imals  from develop- 
i n g  l i q u o i d  induced DIC. Normal human newborns a r e  known t o  have  
low l e v e l s  of f a c t o r  X I I .  The purposes  o f  t h i s  s t u d y  were:  t o  i n -  
v e s t i g a t e  t h e  r o l e  o f  f a c t o r  XI1 i n  s i c k  n e o n a t e s  w i t h  a s s o c i a t e d  
c o a g u l o p a t h i e s  and t o  s t u d y  t h e  e f f e c t  of  f a c t o r  XI1 i n h i b i t i o n  
on e n d o t o x i n  induced DIC i n  r a b b i t s .  Of t h e  98 s i c k  i n f a n t s  s t u d -  
i e d  75% had RDS. There  was no s t a t i s t i c a l  d i f f e r e n c e  i n  t h e  l e v -  
e l s  o f  f a c t o r  XI1 between t h e  s i c k  i n f a n t s  and normal age  matched 
c o n t r o l s  a l t h o u g h  t h e  l e v e l s  i n  b o t h  groups  were lower than  o l d e r  
c h i l d r e n .  D e t a i l e d  c o a g u l a t i o n  s t u d i e s  on 27 s i c k  i n f a n t s  r e v e a l e d  
11 t o  have  DIC ( thrombocytopenia  w i t h  reduced f i b r i n o g e n ,  f a c t o r  
I I , V ,  and V I l I  l e v e l s ) .  I n  t h o s e  w i t h  DIC t h e  mean Hageman fac-  

GRANULOPOESIS I N  PHILADELPHIA CHROMOSOME POSITIVE 448 CHILDHOOD CHRONIC MYELOGENOUS LEUKEMIA. Wi l l iam M. 
C r i s t ,  Abdel H. Ragab, Hernan Moreno, John C. F o s t e r ,  

Fabio  P e r e i r a ,  The Univ. o f  Alabama School o f  Medicine,  Dept. o f  
Ped . ,  C h i l d r e n ' s  H o s p i t a l  i n  Birmingham, Alabama and Washington 
Univ. School of Medicine,  S t .  Louis C h i l d r e n ' s  H o s p i t a l ,  Dept. o f  
Ped . ,  S t .  L o u i s ,  Missour i .  I n t r o .  b y  B e n t o n ,  J. W. 

Three  c h i l d r e n  w i t h  c h r o n i c  myelogenous leukemia (CML) (Ph+)have 
been s t u d i e d  u s i n g  t h e  i n  v i t r o  s o f t  a g a r  c u l t u r e  technique  t o  
examine p e r i p h e r a l  b lood  (PB) and bone marrow (BM) g r a n u l o p o e i s i s .  
I n  a d d i t i o n  p a t i e n t  s e r a  and PB n u c l e a t e d  c e l l s  were assayed  f o r  
co lony  s t i m u l a t i n g  a c t i v i t y  u s i n g  a  m o d i f i c a t i o n  o f  t h e  s o f t  a g a r  
t e c h n i q u e .  

One c h i l d ,  s t u d i e d  i n  " b l a s t  c r i s i s " ,  had i n c r e a s e d  colony form- 
i n g  u n i t s  (CFU) i n  h i s  PB a t  t h a t  t ime  (mean 65.5 co1/4x105 c e l l s  
p1a ted)and  a f t e r  s u c c e s s f u l  r e m i s s i o n  i n d u c t i o n  he had 3 2 c 0 1 / 4 x 1 0 ~  
c e l l s  p l a t e d .  BM CFU were normal d u r i n g  r e m i s s i o n  (mean 5 0 c o 1 / 1 0 ~  
n u c l e a t e d  c e l l s  p l a t e d ) .  A 2nd c h i l d  had  i n c .  PB CFC (mean 37.5 
co1/5x105 c e l 1 s ) a n d  normal BM CFC a t  d i a g n o s i s  (mean o f  40.25/105 
c e l l s  p l a t e d . )  The 3rd c h i l d  had dec.  CFC from BM (mean 4.5 c o l /  
lo5 c e l l s )  and h i g h  normal  CFC from PB (mean o f  5 .0  ~ 0 1 1 1 0 ~  c e l l s  . .. 

t o r  l e v e l  was 20%, and i n  those  w i t h o u t  DIC 25% (p>0.05) .  R a b b i t s  p la ted) '  
P a t i e n t  s e r a  mixed w i t h  normal BM c e l l s  showed p a t t e r n s  r a n g i n g  g i v e n  a  c o n s t a n t  i n f u s i o n  o f  lysozyme (20 mg/kg/min.) showed lab-  from i n h i b i t i o n  to of myelopoeisis in d i f f e r e n t  

o r a t o r y  e v i d e n c e  of f a c t o r  XI1 i n h i b i t i o n .  However, e n d o t o x i n  i n -  patients. PB cells in all patients supported colony growth poorly 
duced DIC could  n o t  b e  p r e v e n t e d  i n  t h e  lysozyme t r e a t e d  a n i m a l s .  when used i n  a  " f e e d e r  l a v e r "  under c o n t r o l  BM c e l l s .  S o f t  a g a r  
These d a t a  s u g g e s t  t h a t  n e i t h e r  reduced  f a c t o r  XI1 l e v e l s  n o r  

- 
c o l o n i e s  c o n t a i n e d  myelocytes ,  n e u t r o p h i l s  and monocytes.  These 

Hageman f a c t o r  i n h i b i t i o n  p r o v i d e  p r o t e c t i o n  from DIC. The d a t a  r e s u l t s  a r e  s i m i l a r  t o  t h o s e  r e p o r t e d  i n  a d u l t  CML. Growth 
a l s o  s u g g e s t  t h a f  a n o t h e r  c o a g u l a t i o n  pathway must be  involved  p a t t e r n s d u r i n g  " b l a s t  c r i s i s "  a r e  h e l p f u l  i n  d i s t i n g u i s h i n g  
i n  o r d e r  t o  e l l c l t  t h e  DIC. lymphoid from myeloid c o n v e r s i o n  o f  CML. 



STUIjiES ON THE ANENIA OF UREMIA. Flelvin H. 
449 Freedman and E. Fred Saunders, Dept. of Pediatrics, 

Hospital f o r m  Children, Univ. of Toronto, 
Toronto, Canada. 

Factors affecting red cell proliferation in chronic renal 
failure were studied by assessing marrow erythroid colony growth 
in tissue culture. Each colony represents an erythroid stem cell 
(CFU-E) that has differentiated to its progeny in response to 
added erythropoietin (EPO). Serum from 5 of 6 anemic uremic 
children produced a mean decrease in CFU-E of 32% using control 
human marrow, compared to human AB or fetal calf serum (FCS). 
When the 6 sera were tested with mouse marrow, CFU-E growth was 
profoundly inhibited in all experiments compared to control 
studies with human serum. Marrow from 1 uremic patient yielded 
a normal EPO dose-response with autologous serum or FCS with a 
peak of 124 CFU-E/lDS cells plated (mean of 30 controls 158 
CFb-E/105, range 31-317). The patient's CFU-E increased to 
262/105 when AB serum was substituted. Nandrolone decanoate, 

M, produced an 8% increase in the patient's CFU-E when 
added to the cultures containing autologous serum, and a 30% 
increase in cultures with FCS. We conclude that in uremia: 
erythroid stem cells are present in adequate numbers; they are 
responsive to EPO and androgen stimulation; uremic serum con- 
tains inhibitory factors whose site of action is early in 
erythropoiesis and impairs red cell proliferation and differen- 
tiation. 

A SIMPLE TEST FOR DETECTION OF HB S IN THE NEONATAL 450 PERIOD, Shlomo Friedman, Bruce Back, Maria Delivoria- 
Papadopoulos, Jean Atwater, Toshio Asakura, and Elias 

Schwartz, Univ. of Pennsylvania Sch. of Med., The Children's Hosp. 
of Philadelphia and the Hosp. of the Univ. of Pennsylvania, and 
Jefferson Med. Coll., Cardeza Foundation for Hematologic Research, 
Philadelphia, Pennsylvania. 

The detection of sickling syndromes in the newborn period is 
of importance for the early entry of children with sickle cell 
disease into a comprehensive care system. The ease of denatura- 
tion by shaking of oxy Hb S forms the basis for a simple and re- 
liable test for confirmation or rapid detection of Hb S in child- 
ren and adults (JAMA 233:156, 1975). In the present study we ap- 
plied this test to 187 capillary blood samples obtained from 
black neonates at 2-4 days of life and compared the results with 
those from electrophoresis on agar gel and starch gel. Capillary 
bloods were washed and hemolyzed, and hemolysate was added to a 
vial containing 10 mM sodium phosphate buffer, pH 8.0. Optical 
densities were measured at 577 nm before and after shaking for 5 
minutes, and precipitation was calculated. The precipitate rang- 
ed from 0 to 4.7% of the total hemoglobin in 177 neonates. Of 
these, 171 showed Hb FA on agar and starch gels. The other six 
neonates had Hb FAC. In ten neonates the precipitation ranged 
from 5.3 to 12.0%. Nine showed Hb FAS and one had Hb FSC on agar 
gel. Hb S was not detected in 3 of these infants by starch gel, 
which is therefore not suitable for detection of Hb S in the new- 
born. These results indicate that the shaking test may be used 
to detect Hb S in the newborn period reliably, inexpensively and 
rapidly before discharge of the neonate from the hospital. 

PATHOPHYSIOLOGY OF GROWTH FAILURE IN THALASSEMIA 451 MAJOR. Myron Gene1,Howard Pearson,Richard OIBrien, 
Raymond Hintz, Depts. of Pediat,,Yale Univ-Sch. of 

Med.,New Haven,Ct.,and Stanford Univ.Sch.of Med,,Stanford,Ca, 
Growth failure is a recognized consequence of thalassemia 

major, but of inexplicable origin. Improvement of growth noted 
with chronic hypertransfusion regimens has suggested a causal 
relationship to chronic anemia. In order to define the factors 
affecting growth in thalassemia, endocrinologic and hematologic 
studies were performed on 18 patients, ages 2-31 years, 11 on a 
chronic hypertransfusion program and 7 of intermediate severity 
not receiving regular transfusions, 

In non-transfused patients and in patients prior to hyper- 
transfusion, impaired growth was noted with advancing age.Growth 
hormone secretion was assessed via standard provocative tests 
(insulin hypoglycemia,arginine, or L-dopa) in 11 patients with 
normal to exaggerated responses in all, and high basal unstimu- 
lated hGH in 4, Somatomedin levels determined by porcine bio- 
assay were normal in all 14 patients tested (M=O. 74f0,18 U. /ml.vs. 
control of 0,65+0,16), Hematologic studies in non-transfused 
patients demonstrated low whole blood p50 (22.9f 2.1 m.Hg,) and 
inappropriately low 2,3 DPG (5943f811 nmol/ml.RB~) for the degree 
of anemia(Hgb .7.5*1.5 gm, %) , These findings could not be explai- 
ned entirely by levels of %Hgb.F, serum PO4 or blood pH. 

'hese data suggest that growth failure in severe thalassemia 
may reflect "end-organ" unresponsiveness ,possibly induced by 
peripheral hypoxia related to the chronic anemia,as well as to 
altered 4dissociation and inappropriately low levels of 2,3 DH;. 

Natural History(NHx)of Sickle Cell Anemia:Re- 452 evaluation of a 15 Year Cord Blood Testing 
Program.Priscilla A. Gilman,Judith M. McFar- 

laneeTitus H . J . ~ , M e d . C o l . o f  Ga.(MCG),Dept.of Ped. 
and Cell and Mol.Biol.,Augusta.(Spons by A.F.Robertson) 

True incidence and NHx can not be obtained from hos- 
pital,clinic,or death records. From 1-1-61 to 6-30-75, 
15,679 black infants born at MCG were tested by starch 
gel electrophoresis for hemoglobin(Hgb)type. Followup 
(F/u)o£ 73 cases with suspected sickle cell anemia(SS) 
or sickle C disease(SC)revealed:SS-22,SC-8,sickle thal- 
assemia(Sthal)-4,CC-1,AS-17,AC-11,AA-3,10st-5(1 possi- 
ble SS). At F/U the diagnosis(dx)was unknown to 3 SS 
and 4 Sthal patients(pts). Seven of 22 SS pts(31Z)died: 
mean age 2 years. SS was not on the death certificate 
in 3. Five of 7 died with acute sequestration crisis 
(ASC):3 were dead on arrival(2 were well 2-4 hrs prior 
to death;2 were febrile and died within 4 hrs). Two 
ASC pts never had symptoms and the dx was unknown. One 
pt died with pneumococcal meningitis. One died at home 
"with infection". No correlation existed with prior s e  
verity of disease and age at or cause of death. In 15 
survivors(1-14 yrs)a score for clinical severity cor- 
relates with % fetal Hgb but not with age or Hgb. Com- 
plications:meningitis-l;osteomyelitis-2;pneumonia-2pts 
7 times;hospitalizations-10 pts 41 times;transfusions- 
7 pts 21 times. Two(9 and 12 yrs)had no symptoms and 
were unknown to any physician. Six were older and 
acutely ill when diagnosed. 

[NFECTIOUS MONONUCLEOSIS IN CHILDHOOD 453 Charles M. Ginsburg, Werner Henle and Gertrude Henle. 

Depart. of Pedi., University of Texas Health Science Center, 
Dallas and Univ. of Pennsyivania, Philadelphia. (span. by G. H. 
McCracken) 

Primary EBV infections in childhood have commonly been thought 
to remain either silent or to be accompanied by mild, non-charac- 
teristic illnesses. Little information is available on the type 
of clinical illness associated with the primary infection. Sera 
from 32 children ranging in age from 1-13 yrs. with characteris- 
tic clinical signs and symptoms of acute infectious mononucleosis 
and positive mono spot tests were tested for IgM and/or lgG anti- 
bodies to EBV specific antigens; i.e., the viral capsid antigen 
(vcA) ,  the diffuse (D) component of the early antigen complex and 
the EBV associated nuclear antigen (EBNA). On the basis of the 
serologic results all 32 children had current or recent EBV in- 
fection. The mean age was 7.4 yrs. with 28% of the patients 
being 5 years of age or less. Physical and laboratory features 
of the disease were virtually identical to those commonly found 
in adults except for a greater frequency of exudative pharyngitis 
and periorbital edema, Sixteen percent had platelet counts below 
100,000. In addition, eleven children with non-specific agglu- 
tination on their mono spot tests showed no serologic evidence 
of recent or current EBV infection. The clinical and laboratory 
features of these patients were indistinguishable from those with 
evidenc o yrrent infection The e as no serologic evidence of 
other veraf $Iseases assoclat6d wttk tge mono syndrome In these ~ t .  

THE PROCOAGULANT ACTIVITY (PCA) OF CEREBROSPINAL 454 FLUID (CSF). Janet E. Graeber, Kathy Barvinchak and 
Marie J. Stuart (Spon. by F.A. Oski). SUNY, Upstate 

Med. Ctr., Dept. of Peds.. Syracuse. N.Y. 
Thromboplastic activit; has been' measured in human brain, and 

its liberation may be implicated in DIC following cerebral 
trauma. We have developed a method for the measurement of PCA of 
CSF using a modification of the plasma recalcification time (RT)., 
PCA is being defined for the purpose of our study as the activi- 
ty contained in 0.1 ml CSF that will shorten the RT of 0.1 ml 
pooled normal plasma as compared to saline control values of 
155"-175". Activity is then calculated as % shortening. The pre- 
sence of up to 200,000 R B C / ~ ~ ,  secondary to traumatic lumbar 
puncture, did not influence the PCA activity. CSF from normals 
contained a mean activity of 8.2%213.3 (2SD). In 17 children 
with acute lymphatic leukemia without evidence of CNS disease, 
who have received prophyla ':ic intrathecal methotrexate f 
cranial irradiation within the past 3 years, the mean activity 
was 34.5%&20.0 (2SD). In 10 infants tapped to R/O sepsis with 
normal CSF values and negative cultures the mean activity was 
35.2%f35.8 (2SD). One neonate with E. Coli meningitis had 90% 
activity. The activity measured significantly shortened the 
recalcification time of VIII deficient plasma from > 750 sec. to 
a mean of 236 sec. and, therefore, appears to be tissue factor 
related. These studies indicate that PCA is present in spinal 
fluid of some patients. The usefulness of this test as an indi- 
cation of cerebral injury requires further evaluation. 



THE USE OF INTRAMUSCULAR VITAMIN E IN THE PREMATURE 
INFANT. OPTIMUM DOSE AND IRON INTERACTION. Janet E. 455 Graeber, Linda A. Butler, Margaret I,. Williams and 

Frank A. Oski. Dept. of Peds., SUNY, Upstate Med. Ctr., Syracuse. 
Premature infants are all born vitamin E deficient. Prolonged 

vitamin E deficiency may produce hemolytic anemia if the infant's 
diet is rich in polyunsaturated fatty acids and is supplemented 
with iron. Studies were performed to determine if the early 
administration of intramuscular vitamin E (IME) could produce E 
sufficiency during the 1st. 5-6 wks. of life in infants weighing 
less than 1500 gms. at birth. The dose of IME (Hoffmann-LaRoche) 
varied from 50-150 units/Kg and was given to groups of infants 
receiving iron fortified formulas and to infants receiving 
additional (100 mg) intramuscular iron. 

Infants receiving 100 to 150 units1Kg of vitamin E during the 
1st. wk. of life had serum tocopherol levels that averaged from 
1.6 to 1.9 mgldl at 35-40 days of life. Infants who received 
intramuscular iron with 125 units1Kg of IME had mean tocopherol 
levels of 1.9 mgldl; in contrast, infants who received intramus- 
cular iron without additional E had mean tocopherol levels of 
0.44 mgldl. In 17 infants on the iron fortified formula alone, 
the mean tocopherol level was 1.2 mg%. With IME the Hz02 hemoly- 
sis test was normalized (<10%) within the 1st. wk. of life and 
remained normal during the 1st. 6 wks. of life in 17/18 infants 
receiving 125 units/Kg or more of IME. In contrast Hz02 tests 
remained elevated in 213 of infants not receiving this dose of 
additional E. These studies indicate that the administration of 
125 u/Kg of E to premature infants is a safe, effective means of 
producing prompt and persistent E sufficiency. 

DECREASED RED CELL FILTERABILITY IN THE PREMATURE 456 INFANT. Steven J. Gross, Rosemarie A. Cittadino. 
Stephen A. Landaw, Patricia L. O'Neal and Frank A. 

Oski. Departments of Pediatrics and Medicine, S.U.N.Y., - 
Upstate Medical Center, Syracuse, New York. 

Red cell filterability -- a characteristic believed to be an 
important determinant of red cell lifespan -- was measured in 
normal term and premature infants. Filterability was measured 
in conjunction with blood carboxyhemoglobin (COHb) -- an index 
of hemolysis. For this study, a micromethod was developed that 
allowed filterability measurements to be performed on capillary 
blood samples. Studies employed cells at a 1% hematocrit and a 
filter with a 5u pore size. The mean filtration time (FT) in 40 
normal adults was 13.0 + 1.2 sec. Iml. In 40 term infants, the 
FT was significantly longer averaging 15.5 + 1.7. The FT in 20 
premature infants was significantly longer than in both other 
groups and averaged 18.4 sec./ml. In 28 patients with a variety 
of hematologic disorders, FT's ranged from 14 to 180 sec.lm1. 
Mean COHb levels, measured on the third day of life, were higher 
in both term (.0.56 + 0.11%) and premature infants (1.08 + 0.20%) 
than in normal adults (0.34 + 0.10%). Within the groups of 
normal term and premature infants there was no correlation 
between FT's and COHb. This study confirms the previous report 
that red cell filterabi1ity.i~ reduced in term infants and 
demonstrates an exaggeration of this phenomenon in the premature 
infant. The technique provides a simple means of detecting 
abnormalities of the erythrocyte. 

HLA IN FAMILIAL STEROID RESPONSIVE THROMaOCYTOPENIA 
AND NEUTROPENIA. Doroth Horns Jon Gerrard Edmond 458 Yunis, and William Kridt. hi;. of Minn. , Aept . of 

Peds., Minneapolis, Minn. 
Thrombocytopenia and neutropenia beginning at age two in 

daughter (propositus) and at age thirty in her mother were 
associated with increased megakaryocytes and normal granulocyte 
precursors in the marrow. The daughter responded on several 
occasions to steroids and later to splenectomy. Myasthenia 
gravis, scleroderma, polycythemia Vera, hypothyroidism, and adre- 
nal hypoplasia have been noted in the maternal family. 

The HLA histocompatible antieen type of the propositus was 
1-8/1-8, and 1-8 occurs frequently in the family. For 10 years 
in the propositus, abnormalities of the humoral immune system 
(abnormally low immunoglobulins, failure of IgG stimulation) 
have been noted. "B" cells were within lower limits of normal. 
Anergy to Candida, streptokinase, and Trichophyton antigens and 
gradual deterioration of response to mitogens (PHA, Pokeweed) 
has occurred despite normal numbers of "T" cells. Spleen tissue 
was normal, but nodular lymphoid hyperplasia of immunoblastic 
origin was noted in the liver. Nonspecific granulomas were 
present in the bone marrow. 

We report the present family because of the unique combination 
of autoimmune thrombocytopenia with neutropenia in a mother and 
daughter and to document a family which represents an example of 
the association of HLA 1 and 8 with autoimmunity. We hypothesize 
that this may be related to an abnormality of suppressor "T" 
cells. 

- - ENHANCED AUTOROSETTE FORMATION IN AUTOIMMUNE HEMO- 459 LYTIC ANEMIA. T. Jacob John, Carla Lohman, Robert C. 
Strunk and James J. Corrigan, Jr. University of 

Arizona Medical Center, Department of Pediatrics, Tucson, Arizona. 
The adsorption of 3 or more human RBC's on a human lymphocyte 

is called an autorosette. Only 1-2% of normal lymphocytes form 
autorosettes with normal RBC's. While evaluating the immuno- 
hematology of an infant with severe autoimmune hemolytic anemia 
with warm (IgG) antibodies it was found that her RBC's readily 
formed rosettes with her own lymphocytes, as well as with those 
from control subjects. Average results of 4 tests showed that at 
4'~ and 37'~, 47% and 25% of lymphocytes from control subjects 
rosetted with patient's RBC's. Patient's lymphocytes did not 
rosette with RBC's from control subjects. Thus the abnormality 
was located on the patient's RBC's. However, when RBC's from 
control subjects were incubated in patient's serum or plasma, 
they acquired this property of enhanced autorosetting. Heating 
patient's serum at 56'~ for 30 minutes did not reduce significant- 
ly its ability to modify normal RBC's. Three samples of patient's 
serum collected at different times were treated with 40% 
ammonium sulfate and the precipitated immunoglobulins and super- 
natents were tested for their ability to modify RBC's. RBC's 
incubated inuntreated serum, immunoglobulin fraction and super- 
natent formed rosettes with 23%, 23% and 3% of lymphocytes, 
respectively. These resuits suggest that the basis of enhanced 
autorosetting was the coating of RBC's by patient's immuno- 
globulins, presumably the anti-red-cell antibodies. This is a 
previously unrecognized phenomenon, and is probably related to 
the pathogenesis of hemolysis. 

THE INCIDENCE OF LIVER DYSFUNCTION IN  HEMOPHILIA A,B ABNORMAL NEUTROPHIL FUNCTIONS IN THALLASEMIA MAJOR 457 AND VON WILLEBRAND'S DISEASE. Margaret W.  H i l g a r t n e r ,  460 Abdul J. Khan, Chuck K. Lee, James A. Wol f f ,  Parv in  
and P a t r i c i a  Giard ina (Spon. by Denis R. M i l l e r ) .  Khan and Hugh E. Evans, Dept. o f  Ped., Jewish Hosp. 

Cornell U. Med .Co;l. ,New York & Seth k r a e l  Hn$. Dept. of  Ped. New York and Med. Ctr., S ta te  Univ.  of  N.Y., Brooklyn and Col lege o f  Phys. 
Pa t i en t s  i n  t he  Hemophilia c l i n i c  were reviewed t o  eva luate  and Surgeons, New York, N.Y. 

l i v e r  f u n c t i o n  & s u s c e p t i b i l i t y  t o  serum h e p a t i t i s .  They rece ived An abnormal i ty  o f  neu t roph i l  (PMNS) s p e c i f i c a l l y  e levated NBT 
e i t h e r  ep i sod i c  &/or  p rophy lac t i c  replacement f a c t o r  conc. therapy reduc t i on  i n  t h a l  lasemia major (TM) (J. Ped. 82:352, 1973) prompt- 
between 1973-75. L i v e r  f u n c t i o n  s tud ies  inc luded SGOT,SGPT; HBSAG ed us t o  study o the r  PMN func t i ons  i n  11 non in fec ted c h i l d r e n  
and HBSAB were measured by CEP and RIA. 80 Pa t i en t s  had hemoph~l la  w i t h  11 c o n t r o l s  (C). Chemotactic i nd i ces  (CI ) ,  random m i g r a t i o n  
A w i t h  <1% F .V I I I ,  4  had vW.disease w i t h  1-4% F . V I I I  and 9  had (RM) NBT t e s t s  and chemotact ic a c t i v i t y  o f  p a t i e n t ' s  sera (PS) 
hemophi l ia B w i t h  F.IX 1-4%. 40 F . V I I I  De f i c i enc ies  were t r e a t e d  were invest igated.  The CIS were determined u t i l i z i n g  a  mod i f i ed  
by ep i sod i c  t r ans fus ion  therapy; 19/34 requ i red  average 506u F. Boyden's technique. A chemotact ic s t imulus  was generated i n  t he  
V I I I  conc./week. 32% (13/40) had e levated SGOT & SGPT; 2% (1140) lower chamber by Endotoxin a c t i v a t i o n  o f  1 )  normal AB serum (ABS) 
were HBSAG+ 8 60% (67/80) were HBSAB+. The average amount o f  F.VIII and then 2) PS w h i l e  t he  c e l l s  were placed i n  t he  upper chamber 
conc. used per  week by those pa t i en t s  w i t h  e levated l i v e r  enzymes on a  3~ micropore f i l t e r .  RM represented CIS i n  t he  absence o f  
(480u/week) was n o t  s i g n i f i c a n t l y  d i f f e r e n t  f rom those w i t h  nomal any chemotact ic s t imulus .  The r e s u l t s  represent  mean and (standard 
l i v e r  enzymes. 40 Hemophiliacs on bo th  ep isod ic  and p rophy lac t i c  dev ia t i on ) .  CI w i t h  ABS CI w i t h  PS RM NBT 
t rans fus ion  therapy requ i red  average 1166u F . V I I I  conc./week; 42% Pa t i en t s  230 (123) 239 (115) 60 (19) 8.4 (3.8) 
(17140) had e leva t i ons  o f  both  SGOT & SGPT; 2% (1/40) were HB AG% Cont ro ls  418 (128) 357 (118) 91 (42) 3.8 (1 .5)  
The average amount o f  F . V I I I  conc. used pe r  week f o r  those pa?ie& P value i 0.01 C 0.02 ( 0.02 (0.01 
w i t h  e l eva ted  l i v e r  enzymes was 1524 u  whereas those w i t h  normal The CI and RM were s i g n i f i c a n t l y  decreased and r e s t i n g  NBT 
l i v e r  enzymes used 809u. 9  Pa t i en t s  w i t h  F.IX de f i c i ency  were scores h igher  i n  TM compared w i t h  C. PS generated a c t i v i t y  com- 
t r e a t e d  w i t h  ep isod ic  p rophy lac t i c  therapy. 7/9 (77%) had elevated parab le  t o  ABS. No c o r r e l a t i o n  was found between NBT scores, CIS 
SGOT/SGPT; 2  were HBSAG+ & 6  were HBSAB+. Both HBsAG+ p a t i e n t s  RMs and immunoglobulin (IgA, IgM and IgG) concent ra t ions.  These 
have c i r r h o s i s  by l i v e r  b iopsy and one i s  on s t e r o i d  therapy.The r e s u l t s  suggest a  de fec t  i n  PMNs which may be c o r r e l a t e d  w i t h  a  
inc idence o f  asymptomatic l i v e r  dys funct ion as demonstrated by p r e d i s p o s i t i o n  t o  i n f e c t i o n  sometimes observed i n  t h i s  disease. 
e l e v a t i o n  o f  SGOT & SGPT chemis t r ies  i s  38% i n  t he  F . V I I I  pa t ients  
& 77% i n  F. I X  p t i e n t s .  h e r e i s  no emarkab led i f f e rence  between the 2  
F . V I I I  therapy regimens. 
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USE OF RADIONUCLIDE BONE IMAGING TO DIFFEREN- 461 TIATE OSTEOMYELITIS FROM BONE INFARCTION I N  S- 
HEMOGLOBINOPATHIES, Elizabeth M. Kurczynski and 

Letty G .  Lutzker, Albert Einstein College of Medicine, Bronx Municipal 
Center, Sponsored by C .Me Edelmann, Jr. 

In patients with sickle cell anemia, it is often difficult to differentiate 
bone infection from infarction since the symptoms and signs can be similar. 
Bone imaging with 99"'~c-labelled phosphates was performed on a number 
of patients in an attempt to distinguish between these entities. Nine 
patients with sickle hem~~lobinopathies  and severe local pain in one or 
more extremities were examined 3-14 days after the onset of symptoms. 
All had normal radiographs of involved areas. In six patients, a t  least one 
focal area of decreased radioactivity was seen in the affected bone, sub- 
stantiating the clinical impression of infarction. Two patients had normal 
studies. One demonstrated patchy areas of mildly increased activity but 
none showed the intensely increased activity typical of osteomyelitis. 
Seven patients recovered cquickly after treatment with hydration and anal- 
gesi cs. Two received long-term intravenou~ courses of antibiotics, but no 
organism was isolated in either case. 
The optimal time of imaging appears to be between 3 and 8 days after the 
onset of symptoms. This technique is less helpful later in the course, 
since reactive bone in an infarcted area becomes "hot" and may resemble 
infection. Early bone imaging has allowed significant shortening of 
hospital stay plus decreased diagnostic procedures in cases where osteo- 
myelitis is a definite clinical possibility. 

VITAMIN E DEFICIENCY INDUCED ABNORMAL PLATELET FUNC- 
TION. Alan M. Lake Marie J. S tua r t  and F.A. Oski. 462 Dept . of Peds.. s&. Uustate Med. C t r . .  Svracuse. . . , , 

I n  r a t s  made E d e f i c i e n t ,  Machlin has  demonstrated increased 
p l a t e l e t  aggregat ion concomi tan t  wi th  increased PGE2 syn thes i s .  
P l a t e l e t  funct ion s t u d i e s  i n  E d e f i c i e n t  humans have no t  been 
repor ted t o  date .  A 17 month o ld  i n f a n t  w i th  a decreased Vita- 
min E l e v e l  of O.Zmgm% was s tud ied  during t h e  period of E de f i -  
ciency and 2 weeks fol lowing in t ramuscular  and o r a l  E adminis- 
t r a t i o n  wi th  a normal E l e v e l  of 0.6 mg%. 

Least Collagen 
Least ADP Dilut ion 

Bleeding Conc. Causing Causing 
Group P l t .  Count Time Biph. Aggreg. Aggreg. 

Control 150-450,000 1 .5 ' tob1 1.6uM 1:16 
PTT (pre)  440,000 4'  30" 0.2uM 1:64 
PTT (post )  268,000 5'00" 1.6uM 1:s 

P l a t e l e t  s i z i n g  revealed a s i g n i f i c a n t  s h i f t  i n  p l a t e l e t  popula- 
t i o n s  t o  megathrombocytes dur ing the  per iod of E def ic iency.  
Following E adminis t ra t ion p l a t e l e t  populat ions  re turned t o  
normal, suggest ing increased p l a t e l e t  turnover  dur ing t h e  E de f i -  
ciency. This  da t a  demonstrates a s t a t e  of p l a t e l e t  hyperaggre- 
g a b i l i t y  i n  humans s i m i l a r  t o  t h a t  observed i n  t he  E d e f i c i e n t  
r a t .  This i s  r ap id ly  r e v e r s i b l e  with E therapy. 

PHYSIOLOGICAL SIGNIFTCANCE OF ERYTHROCYTE PROTOFOR- 
EXKIN (EP) IN F1SERATE BODY LEAD BURDEN. Donald S.  463 L,evi, ma S .  am, Shery l l  D. Alexander, Bernard 

Davidow, Se rg io  Piomel l i .  (Spon. by Saul  h ~ i ~ n a n ) .  NYU Dept. Ped. 
and NYC Board o f  Heal th ,  New York. 

Screening f o r  body ~b burden t e s t s  abso rp t ion  (blood Pb-BPb, 
i n  ug/dl blood) o r  metabolic i n t e r f e r e n c e  (EP, i n  u d d l  b lood ;  
EP+ 260, <60). A l l  c h i l d r e n  t e s t e d  wi th  BPb 3 5  are EP+, bu t  - 
at  lower l e v e l s  a minor i ty  are EP-. This  s tudy inves t iga t ed  how 
EP r e f l e c t s  Pb absorpt ion i n  t h i s  lower l e v e l  group. In 1971-72 
EP was measured i n  venous samples from On6 ch i ld ren  wi th  BPb 40- 
49; 122 (30%) were EP-. A s  a t  t h e  t ime EP r e s u l t s  were not  r e -  
por ted,  management o f  i nd iv idua l  ch i ld ren  was n o t  a f f ec t ed .  
Search o f  t h e  computerized NYC records  revealed 149 o f  t h e s e  
ch i ld ren  wi th  repeated BPb wi th in  a yea r ;  44 (29%) had been EP-. 
The in i t i a l  BPb ( index BPb) was compared t o  t h e  h ighes t  recorded 
BPb (follow-up BPb) . Mean index BW w a s  43.9 i n  t h e  EP+ and 43.1 
i n  t h e  EP- group; mean follow-up BPb w a s  44.7 and 40.5 respec- 
t i v e l y .  Of 105 EP+ ch i ld ren  12  had follow-up BPb 3 5 ,  whi le  o f  44 
EP- only  one d id .  This  boy was 6 y r s  o l d  a t  t e s t i n g ,  wi th  a 3 y r  
h i s t o r y  o f  slowly dec l in ing  BPb (mean BPb 56.0 i n  1970-71 and 
51.7 i n  1972-73). These d a t a  i n d i c a t e  t h a t  among ch i ld ren  wi th  
moderately e l eva ted  BPb, t hose  EP+ are a t  g r e a t e r  r i s k  of achiev- 
i n g  a markedly e l eva ted  BPb wi th in  a year ,  while i n  t hose  EP- t h e  
e l eva ted  BPb is e i t h e r  spur ious  or dec l in ing .  Thus EP screening 
predj.cts t h e  t r e n d  o f  Pb absorpt ion h e t t e r  than BPb i t s e l f .  EP 
appears  t h e  screening test of choice  as it is n o t  only simple, 
economical, reproducible  and unaffected by environmental contam- 
i n a t i o n ,  but  a l s o  more phys io log ica l ly  s i p i f i c a n t ,  

. - SERUM INHIBITOR TO GRANULOPOIESIS IN THALASSEMIA (THAL) 

464 MAJOR. Naomi L.C.Lubanand Oenis R.  Mil ler ,  Cornell ~ n i v .  
Med. Col.. New York Hospi t a  I ,  Uept o t  red., New York. 

Children wi t h  Thal maior f reouent lv  e x h i b i t  marked va r i ab i l  i t v  i n  
white blood c e l l  counts wien c o r i e c t e d f o r  nucleated red blood c e l i s .  
unrela ted t o  underlying in fec t ion  o r  cl i n i c a l  symptomatology. Util  i z -  
ing semisol id  agar  c u l t u r e ,  per ipheral  blood (pb) of 30 chi ldren was 
evaluated f o r  colony s t imu la t ing  a c t i v i t y  (CSA)utilizing normal pb 
f eede r  l aye r s  a s  a source of colony s t imu la t ing  f a c t o r  (CSF). The 
addi t ion of 2x105 nucleated Thal pb c e l l s  per p l a t e  produced 1.45t0.35 
colony forming c e l l s  (CFU-C) while 2x106 pb c e l l s  produced 1.0r0.35 CFUs 
These r e s u l t s  compare with 2.25t0.25 CFU-Cs a t  2xla5 c e l l s  and 4.2 
t0 .99 @ 2x106 c e l l s  i n  normals (N=13). The add i t i on  of Thalassemic 
serum to  normal bone riarrow (BM) c e l l s ,  t o  a f i n a l  concentra t ion of 
1 5 % s i g n i f i c a n t l y  i nh ib i t ed  CFU-C i n  6 o u t o f 6 e x p e r i m e n t s .  The 
serum CF i n h i b i t o r  i s  nondialyzable, p r e c i p i t a t e s  upon d i a l y s i s  and 
can be recovered from the  p r e c i p i t a t e .  Ce l lu l a r  and nonce1 1 u l a r  
sources of CSF were prepared using Ficoll-Hypaque separatedmono- 
nuclear  feeders  and human spleen conditioned media respect ively;  t he  
i n h i b i t o r  was s t i l l  manifes t  with increas ing concentra t ion o f  t he  
p rec ip i t a t ed  f r a c t i o n  using 2x105 normal BM. Thal BM exhibi ted a 
lower CF capaci ty  ( 4 . 0  CFU-Cs N=2) than o the r  he red i t a ry  hemo- 
l y t i c  anemias (33.4i11.3  N=22) o r  acute  leukemics i n  remission 
(27.4t4.63 N=10). Thus Thals exhi b i t  a nondialyzable serum f a c t o r  
which i s  e i t h e r  d i r e c t l y  i nh ib i to ry  to  CSF o r  i n t e r a c t s  with a 
c e l l ,  probably a monocyte, r e su l t i ng  i n  t he  i n h i b i t i o n  of CSF re-  
l ea se ;  t h i s  then r e s u l t s  i n  depressed CF. 

NORMAL PLATELET SURVIVAL AND ULTRASTRUCTURE I N  HOMO- 465 CYSTINURIA (CYSTATHIONINE SYNTHASE DEFICIENCY). - 
W .  Lucky, Edward R .  Uhlemann, John H. TenPas, N- 

Raphael Shulman, S. Harvey Mudd, and Joseph D .  Schulman. NIH 
and NIMH, Bethesda, Maryland. 

A recent  study (NEJM &:537, '74) descr ibed shortened p l a t e l e t  
su rv iva l  i n  v ivo i n  4 of 4 p a t i e n t s  with homocystinuria,  a d i s -  
order  a s soc ia t ed  wi th  g r e a t l y  increased r i s k  of s e r ious  thrombo- 
embolism. Abnormal p l a t e l e t  u l t r a s t r u c t u r e  wi th  increased 
vacuol izat ion has been r epor t ed  i n  another  i nves t iga t ion  ( Z .  
Kinderheilk =:309, ' 7 2 ) .  We s tud ied  t h e  su rv iva l  i n  vivo of 
autologous 51-Cr l a b e l l e d  p l a t e l e t s  i n  5 pyridoxine non-respon- 
s i v e  homocystinuric p a t i e n t s  ages 6 t o  25, including one who had 
a previous r e t i n a l  a r t e r y  occlus ion.  A l l  p a t i e n t s  had normal 
p l a t e l e t  counts and had not r e c e n t l y  received ant i thrombot ic  
agents  considered t o  a f f e c t  p l a t e l e t  funct ion.  Based on a t  l e a s t  
8 days of s tudy a f t e r  t h e  admin i s t r a t ion  of 51-Cr p l a t e l e t s ,  t h e  
half-time of p l a t e l e t  su rv iva l  was 4.75-5.60 days, not shortened 
from t h e  4.0-5.5 day normal range found i n  our laboratory .  
P l a t e l e t s  from 4 homocystinuric p a t i e n t s ,  3 ob l iga t e  heterozy- 
go te s ,  and 6 con t ro l s  were exmined  by e l e c t r o n  microscopy. 
Coded photomicrographs were scored by seve ra l  observers .  No 
u l t r a s t r u c t ~ a l  f ea tu re s  were found which could d i s t i ngu i sh  t h e  
homocystinuric p l a t e l e t s .  Our i n a b i l i t y  t o  confirm reduced 
p l a t e l e t  su rv iva l  i n  v i v o Z o r  a morphologic abnormality of p l a t e -  
l e t s  i n  homocystinuria does not exclude t h e  usefulness  of a n t i -  
thrombotic medications such a s  d i p y r i d m o l e  o r  a s p i r i n  f o r  pro- 
phylaxis of thromboemboiism i f  supported by c l i n i c a l  observat ions .  

GAMMA CISTERNOGRAPHY: DETERMINATION OF ADEQUACY OF 466 INTRATHECAL THERAPY IN LEUKEMIC DISEASES. Mer r i l l  L. 
Miller, James A.  Stoclanan, 111, James J. Campbell, 

and Edward G .  Be l l  (Spon. by Frank A.  Oski).  Dept. of Ped.,  SUNY, 
Upstate Medical Center ,  Syracuse and Dept. of Nuc. Med., Crouse- 
I rv ing  Memorial Hosp., Syracuse, N.Y. 

The use  of Centra l  Nervous System (CNS) prophylaxis w i th  
i n t r a t h e c a l l y  administered Methotrexate (MTX) i s  now considered 
an important e a r l y  measure i n  t h e  treatment of Acute Lympho- 
b l a s t i c  Leukemia (ALL). It has  been suggested t h a t  ep idu ra l  and 
subdural ex t r avasa t ion  a t  t he  time of lumbar puncture may occur 
f requent ly  (NEJM 293:161, 1975). I n  order  t o  determine t h e  f r e -  
quency of inadequately administered MTX a s  wel l  a s  i t s  d i s t r i b u -  
t i o n  wi thin  the  CNS, Tc-99 labeled I n u l i n  Complex (500 uCi) was 
admixed with MTX and i n j e c t e d  i n t r a t h e c a l l y  during 33 the rapeu t i c  
procedures. Gamma cisternograms were performed a t  30-120 minutes 
a f t e r  drug i n s t i l l a t i o n .  Four pos i t i on  images of t h e  head and an 
image of t h e  i n j e c t i o n  s i t e  were obta ined.  In  31 s t u d i e s ,  t h e  
radiopharmaceutical was seen a t  t h e  basa l  c i s t e r n s  and over t h e  
c o r t i c a l  subarachnoid spaces with no evidence of ex t r avasa t ion  a t  
t he  i n j e c t i o n  s i t e .  In  only 1 study,  t h e  radiopharmaceutical was 
i s o l a t e d  t o  t h e  ep idu ra l  and subdural spaces a t  t he  s i t e  of in jec-  
t i o n ;  i n  2 s t u d i e s  t he re  was s l i g h t  ex t r avasa t ion  a t  t h e  in j ec t ion  
s i t e ,  whi le  t he  bulk  of t he  radiopharmaceutical was normally d i s -  
t r i b u t e d  i n  t h e  subarachnoid space. These s t u d i e s  demonstrate 
t h a t  i n t r a t h e c a l l y  administered chemotherapeutic agents  d i s t r i -  
bu te  widely wi th in  the  subarachnoid system and t h a t  gamma 
cis ternography is  a simple and valuable  means of monitoring the  
adequacy of i n t r a t h e c a l  admin i s t r a t ion  of medication. 



HYPOFOLICACIDEMIA AND GROWTH RETARDATION IN SICKLE CHRONIC ACTIVE LIVER DISEASE (CALD): PREVELANCE I N  467 H ~ O P H I L I A  
J,R, Moran, A.B. Terry, L.L. McKenzie, and & 

B, Department of Ped ia t r i c s ,  Vanderbilt  Univers i ty ,  Nash- 
v i l l e .  TN - - 

Management of hemophilia has been dramat ical ly  improved wi th  
the  use of blood concentra tes  r i ch  i n  c l o t t i n g  f ac to r s .  However, 
cu r r en t  methods of prepar ing concentra te  do not remove h e p a t i t i s  
v i rus  and the re fo re  p a t i e n t s  wi th  hemophilia a r e  a t  g rea t e r  r i s k  
from h e p a t i t i s  v i rus  i n f e c t i o n  than t h e  general  population. 
Records of 21 ch i ld ren  (ages 3-16 yea r s )  from 1972-1976 were 
reviewed with r e spec t  t o  development of c l i n i c a l  h e p a t i t i s ,  
e levated serum transaminase (SGOT) and presence of h e p a t i t i s  B 
ant igen (HBsAg). Pa t i en t s  were t r ea t ed  wi th  c ryoprec ip i t a t e  and 
AHF concentra te ,  Systematic evaluat ion f o r  t h e  presence of l i v e r  
d isease  was no t  begun u n t i l  1974. Signs and symptoms of acu te  
h e p a t i t i s  were present  i n  7 pa t i en t s .  Elevation of SGOT > 500 I U  
occurred i n  11 p a t i e n t s  and p e r s i s t e n t  e l eva t ion ,  > 100 I U  has  
been present  i n  4 pa t i en t s  f o r  more than 12 months and 2 p a t i e n t s  

470 CELL ANEMIA (SSA) Olu 0 .  Ogunye, Anne L. Knasel, 
Corazon G .  Uy, and Darryl A .  Morton (Spon. by Roland 

B .  S c o t t )  from the  Dept. of P e d i a t r i c s  and Child Health and the  
C t r .  f o r  S i ck le  Cel l  Disease, Howard Univ. Col. of Med., 
Washington, D.C. 

To evaluate  the  poss ib l e  r o l e  of basa l  serum f o l i c  ac id  l e v e l s  
i n  t he  pathogenesis of growth r e t a r d a t i o n  i n  SSA p a t i e n t s  and t h e  
the rapeu t i c  e f f e c t  of f o l i c  ac id  supplementation, serum f o l a t e  
l e v e l s  were determined i n  20 ch i ld ren  wi th  SSA and 25 age and 
sex-matched con t ro l s .  The SSA p a t i e n t s  were then randomly d i -  
vided i n t o  two groups one group was t r e a t e d  wi th  f o l i c  ac id  5 mg. 
d a i l y  and the  o the r  wis g iven placebo. Both groups were followed 
f o r  an  average du ra t ion  of 8 months wi th  measurement of body 
weight ,  he igh t ,  hemogram, and red c e l l  i nd ices .  

Basal serum f o l i c  ac id  l e v e l  i n  SSA p a t i e n t s  was lower 5.03 + 
1.77 nglml (+ S.D.) than but  not s t a t i s t i c a l l y  d i f f e r e n t  from 
those  of no&l con t ro l s  8.8 + 3.0 nglml (p> 0.05). The inc i -  
dence of decreased serum f o l a t e  values  was s i g n i f i c a n t l y  higher  
i n  SSA ch i ld ren  than con t ro l  sub jec t s  ( p ~ 0 . 0 1 ) .  There was high 
c o r r e l a t i o n  between serum f o l a t e  l eve l  and ape-adiusted weight 

f o r  more than 5 months. HBsAg became p o s i t i v e  i n  5 p a t i e n t s  and and he igh t  i n  SSA p a t i e n t s ,  and normal l e v e l s  of Serum folaLe i n  
remained p e r s i s t e n t l y  p o s i t i v e  i n  2. Biopsy evidence of CALD t h i s  group was a s soc ia t ed  wi th  a "mild" form of t he  d i sease .  

(d i s rup t ion  of l imi t ing  p l a t e ,  br idging and p i ece  meal nec ros i s )  However, 5mgIday of f o l i c  ac id  did  not acce l e ra t e  weight o r  
he igh t  gain  i n  SSA p a t i e n t s .  

was present  i n  3 p a t i e n t s  ( 1  HBsAg c a r r i e r )  and benign p e r s i s t e n t  We conclude from t h e  pre l iminary r e s u l t s  t h a t  f o l a t e  d e f i -  
h e p a t i t i s  was present  i n  1 (HBsAg c a r r i e r ) .  These f indings  ciency can be one of t he  f ac to r s  con t r ibu t ing  t o  t h e  pathogenesis 
suppor t  the  content ion tha t  CALD r e s u l t s  from exposure t o  of growth r e t a r d a t i o n  i n  p a t i e n t s  with Sickle  Ce l l  Disease. Long 
h e p a t i t i s  v i r u s  and suggests  t h a t  p a t i e n t s  wi th  hemophilia a r e  a t  term follow-up is necessary t o  determine whether r e t a r d a t i o n  of 
g rea t e r  r i s k  to  CALD than the  general  population because of somatic growth can be reversed by f o l i c  ac id  therapy. 

repeated exposure t o  blood products. 

MEMBRANE PERMEAEIILITY AND ACTIVE CATION TRANSPORT IN 
NEONATAL RED BMOD CELLS (RBC'S) . Aixa Muller,  Bonnie 468 Watts Ramsey and B e r t i l  E. Glader ,  Dept. P e d i a t r i c s  

Harvard Medical School,  Chi ldren 's  Hosp. Med. C t r . ,  Boston, Mass. 
Neonatal RBC su rv iva l  is  s h o r t e r  than normal. Numerous bio- 

chemical d i f f e rences  e x i s t  between i n f a n t  and a d u l t  RBC's, b u t  
which of these  is r e l a t e d  t o  decreased RBC l i f e span  i s  no t  known. 
I n  t h i s  s tudy we examined t h e  func t iona l  s iqn i f i cance  of decreas- 
ed Na-K ATPase a c t i v i t y  i n  newborn RBC's. Active :Ja and K t r ans -  
p o r t  were measured a f t e r  pre t reatment  of RBC's wi th  amphotericin 
i n  o rde r  t o  e l eva te  RBC Na content  (up t o  60neq/1010 RBC) and 
the re fo re  s t imu la t e  Na-K ac t iva t ed  ATPase. A t  a l l  RBC Na 
concentra t ions  s tud ied ,  ouabain- inhibi table  Na e f f l u x  and K-in- 
f l ux  were i d e n t i c a l  i n  neonata l  and a d u l t  KBC's. Pass ive  K e f -  
f l ux  from newborn RBC's repor tedly  is increased when n e t  f l uxes  
a r e  measured wi th  r ad ioac t ive  K. S ince  we now know t h a t  K-K 
exchange can i n t e r f e r e  with i so top ica l ly  measured ca t ion  f l u x  
determinat ions ,  we reassessed t h i s  abnormality i n  a nonisotopic  
study. No increased K leak was observed i n  metabol ical ly  r e p l e t e  
neonata l  RBC's. Furthermore, s epa ra t ion  of young and old  neo- 
n a t a l  RBC's revealed an i d e n t i c a l  age r e l a t e d  K l o s s  ( 1 5 1 n a ~ / 1 0 ~ ~  
RBC) i n  a d u l t  and i n f a n t  RBC's. In  summary these  da t a  suggest  
t h a t  (1) decreased Na-K ATPase a c t i v i t y  is  an i n t e r e s t i n q  
developmental marker, but  it has l i t t l e  e f f e c t  on a c t i v e  ca t ion  
t r a n s p o r t  i n  neonatal RBC's and ( 2 )  acce le ra t ed  K l o s s  leadinq 
t o  c e l l u l a r  dehydration is  no t  a major f a c t o r  responsible  f o r  
decreased RBC su rv iva l  i n  t h e  neonate. 

HYPOTRANSFERRINEMIA (HTf), A N E M I A  AND INCREASED SUS- 471 cEPTl 61 LlTY To INFECTIONS I N  c H  I L D H o o D  NEPHRoTlc 
SYNDROME (NS).  Lawrence Opas, Jack Lazerson, Stuart 

Siesel and E l l i n  Lieberman. USC Sch. Med, Oept. P e d i a t r i c s ,  
Childrens Hosp. of Los Angeles, Divisions of Nephrology and 
Hematology. 

Transferr in(Tf)  enhances host r e s i s t ance  t o  infect  ion by with- 
holding iron necessary f o r  microbial growth and plays a major 
role  in red c e l l  production. NS in childhood i s  character ized by 
increased incidence of i n fec t ion ,  but not anemia. 5 p a t i e n t s  
(aged 2-15 years)  with c o r t i c o s t e r o i d - r e s i s t a n t ,  non-minimal 
change, NS with serum c rea t in ine  l eve l s  from 0.7-1.9 mg% had a 
normochromic normocytic anemia (Hgb 7-10 g /d l ) .  3 of 5 had doc- 
umented episodes of bac t e r i a l  s eps i s .  Serum Tf l eve l s  in these  5 
p a t i e n t s  were 17-50 mg/dl a s  compared with normal (120-200 mg/dl). 
Serum iron l eve l s  were depressed (20-47 ug/dl) and percent s a t u r -  
a t  ion was increased (44-92). Urinary losses  of Tf (mean 36 rng/dl) 
might account f o r  20% of the low serum T f .  Erythropoiet in  l eve l s  
by bioassay were appropr ia te ly  increased f o r  t h e  degree of anemia. 
Sta inable  iron was decreased in the  bone marrow. 

These data suggest a causal r e l a t ionsh ip  between HTf and 
seps i s  a s  well a s  a p a r t i a l  e t i o l o g i c  ro l e  f o r  HTf and hypofer- 
remia in the'development of the  anemia. NS pa t i en t s  a t  higher 
r i s k  fo r  s eps i s  may be d e t e c t i b l e  by monitoring Hgb, serum i ron .  
serum T f  and percent s a tu ra t ion .  Tf infusions may have a r o l e  
in the therapy of s e p t i c  anemic pa t i en t s  with NS. 

HEMATOLOGIC AND IMNUNOLOGIC STUDIES OF TOXIC ERrPHEMA A BENEFICIAL EFFECT OF THE I N  SITlj KIDNEY ON I N  VITRO 

469 OF NmORN. William J. Oetgen, Richard &ans, 
Richard D. Landes.(Spon.by James W. Bass).  Walter Jorge A-Ortega, Mohammed H-Malekzadeh, P e t e r  ?.Dukes, 

Reed Army Medical Center,Department of Pediatrics,Washington,D.C. Richard N.Fine, Andrew M a ,  and Nomie A.Shore. USC School of 
Toxic erythema of t h e  newborn (TEN) i s  a benign d e r m a t i t i s  of Medicine, and Childrens Hospi ta l  of Los Angeles, Department of 

t h e  f i r s t  week of l i f e .  The c h a r a c t e r i s t i c  con ta in  Ped ia t r i c s ,  Los Angeles. 
numerous eosinophi ls ,  and undocumented accounts  suggest t h a t  a The e f f e c t  of e ry th ropo ie t in  (Epo) and prostaglandin  E2 (PGE2) 
c i r c u l a t i n g  eos inoph i l i a  a l s o  occurs. The cause o f  TEN is IE- on c u l t u r e s  of marrow obta ined from anemic p a t i e n t s  with chronic  
known; however, because of t h e  a s soc ia t ion  of eosinophi ls  and im- r ena l  d i sease  (CRD) on a hemodialysis program was invest igated.  
m o l o g i c  d i seases ,  an a l l e r g i c  e t i o l o g y  has  been proposed. This The s tudy was a double-blind f o r  s e l e c t i o n  of p a t i e n t s  wi th  7 of 
s tudy  attempted t o  v e r i f y  t h e  pos tu l a t ed  eos inoph i l i a  i n  TEN and t h e  14 p a t i e n t s  being anephric.  Marrow was incubated i n  normal 
t o  determine i f  d i f f e rences  i n  immunoglobulin and C3 l e v e l s  exis- AB p o s i t i v e  serum, the  p a t i e n t ' s  pre-dia lys is  serum, and t h e  pat- 
t e d  i n  i n f a n t s  w i th  and without TEN. On t h e  t h i r d  day of l i f e  i e n t ' s  pos t -d i a lys i s  serum, E i the r  exogenous E o, PGE2 o r  nothing 
blood specimens were obta ined from 33 consecut ively  born i n f a n t s .  was added t o  t h e  3 d i f f e r e n t  c u l t u r e  systems. 99Fe incorporat ion 
TEN was diagnosed by physical  examination and was confirmed by i n t o  heme was determined a s  an index of e ry th ro id  a c t i v i t y .  
showing eos inoph i l s  i n  t h e  v e s i c u l a r  f l u i d  of seven of t h e  i& Marrow from p a t i e n t s  wi th  CRD responded t o  Epo i n  normal serum. 
f an t s .  No d i f f e rence  was found between TEN and nor-TEN groups i n  (Table: Fract ion ind ica t e s  r e sponde r s l to t a l  p a t i e n t s ) :  
hematocr i t  and whi te  blood c e l l  counts.  Absolute counts  of neu- Epo (0.04 plml) PGE? (3x10- '~  o r  ~ X ~ O - ~ M )  
t r o p h i l s ,  bands, monocytes, lymphocytes, and basophi ls  a l s o  show- AB+ Pre-D Post-D AB+ Pre-D Post-D 
ed no differences. The mean abso lu t e  eosinophi l  count f o r  ic- Serum Serum Serum Serum Serum Serum 
f a n t s  w i th  TEN was 61g237 cells/mm3 and t h e  mean f o r  no-TEN ic- Non-anephric 617 5/7 517 417 417 517 
f a n t s  was 24g142  (p<.001). Quantitation of t o t a l  serum IgG and Anephric 517 117 217 316 316 316 
IgM by  immunodiffusion and of t o t a l  IgE by radioimmmoassay show- PGE2 was s t imulatory  under a l l  condi t ions  but  i n  fewer pa t i en t s .  
ed no d i f f e rence  between TEN and non-TEN in fan t s .  The mean serum Incubation i n  post -dia lys is  serum did  not  improve response t o  
C3(immmodiffusion)level was 6 ~ 3 1 0  mg/dl i n  con t ro l  i n f a n t s  and e i t h e r  Epo o r  PGE2. Only a few responses t o  Epo were obta ined i n  
6 9 6  mg/dl i n  TEN in fan t s  (p<.025). These observat ions  confirm pre- and pos t -d i a lys i s  s e r a  from anephr ic  pa t i en t s .  However, t h e  
t h e  presence of an abso lu t e  c i r c u l a t i n g  eos inoph i l i a  i n  i n f a n t s  same s e r a  d id  not  a f f e c t  t h e  response t o  PGEz. The da t a  suggest  
w i th  TEN and su ges t  t h a t  e l eva t ions  of t h e  t h i r d  component of t h a t  an  i n  s i t u  kidney favorably  modified t h e  pa t i en t ' s  serum t o  
complement may %e a previously  unrecognized f i n d i n g  i n  TEN. allow a response t o  Epo. 
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IMPROVEMENT OF OXYGEN DISSOCIATION AND TISSUE 473 OXYGENATION WITH mRoGENs IN THALAssEMIA INTEmEDIA. 
Howard A. Pearson, Myron Genel, Yale Univ. Sch. of 

Med., Dept. of Pediatrics, New Haven, Conn. 
Patients with severe thalassemia have failure of intraerythro- 

cytic adaptive mechanisms resulting in functional anemia more 
severe than predicted from hemoglobin levels. A 15 year old male 
with homozygous B thalassemia of intermediate severity had weak- 
ness, growth failure, lack of puberty and priapism. Pituitary- 
end organ endocrine function was intact with normal HGH, thyroid 
and adrenal responses to provocative testing. Serum gonadotro- 
pins were detectable with a positive testosterone response to 
HCG stimulation. He was anemic and had inappropriately low 
levels of RBC 2,3 DPG. Whole blood p50 was shifted to the left 
of normal. Testosterone, in doses for delayed puberty, produced 
growth and improvement of weakness and increased exercise 
tolerance. Priapism ceased. 
Date Hgb 2,3 DPG ~ 5 0  Hgb F 

(gmldl) (u mol/ml RBC) (mm Hgb) (%) 
6/26/75 7.6 5,020 23.1 27.0 

Testosterone enanthate 200 mg q 2 wks. I.M. 
9/16/75 7.9 5,700 - 34.0 

Testosterone enanthate 200 mg q 4 wks. I.M. 
1/6/76 8.7 6,400 26.4 33.0 
Increases in p50 should enhance tissue unloading of oxygen and 
contribute to symptomatic improvement. In selected patients with 
thalassemia intermedia, administration of androgens in tolerably 
low doses may be of hematological and physiological benefit. 

UTILIZATION OF A FUNCTIONAL PHAGOCYTIC ASSAY SYSTEM 476 IN THE EVALUATION OF OPSONIC ACTIVITY IN SERA FROM 
PATIENTS WITH SICKLE CELL ANEMIA (SCA). Arthur J. 

Provisor, John M. Allen, and Robert L. Baehner, Indiana Univer- 
sity School of Medicine, J.W. Riley Hospital for Children, Depart- 
ment of Pediatrics, Indianapolis, Indiana. 

The susceptibility of children with SCA to pneumococcal sep- 
sis is well recognized. Others have postulated a defect in the 
alternate pathway of complement activation and have questioned 
the role of autosplenectomy in depressing synthesis of alternate 
pathway factors. Alternate pathway opsonic activity was measured 
by the uptake of 1 4 ~  Streptococcus pneumoniae type I1 by neutro- 
phils (PMN) with control (C) and SCA sera. The bacteria to PMN 
ratio was 10:l. Sera were treated with 0.1M EGTA and 0.1M MgC12 
chelating ~ a *  required by the classical complement pathway, but 
leaving ~g* for alternate pathway function. The sensitivity of 
this system was demonstrated by heat inactivating normal sera and 
combining it with varying amounts of C sera chelated with EGTA 
and MgC12. Type specific antibody was added to maximally acti- 
vate the alternate pathway without affecting the direct pathway. 
Twenty-eight patients with SCA, ranging in age from 3 months to 
16 years, were studied. There was no difference in uptake of 14c 
S. pneumoniae between C and SCA sera when treated with EGTA and - 
MgC12. Two of these sera were obtained from SCA patients during 
an episode of fatal pneumococcal sepsis. Rather than pointing to 
a defect in alternate pathway function, our results indicate that 
a generalized malfunction of the reticuloendothelial system may 
be responsible for the increased incidence of pneumococcal sepsis 
in patients with SCA. 

HYPERFIBRINOGENEMIA IN POLYCYTHEMIC NEWBORNS AND BEINZ BODY INDUCED ALTERATIONS IN RED BLOOD CELL - - 474 GROWTH-RETARDED FETUSES. Loren R. Pickart, Robert K. 477 CATION PERMEABILITY AND HYDRATION. Bonnie Watts 
Creasy and M.Michael Thaler. University of Ca I i fornia Ramsey and Bertil E. Glader, Dept. Pediatrics, Harvard - 

Deoartments of Pediatrics and Obstetrics. San Francisco. Calif. Medical School, Children's Hosp. Med. Ctr., Boston, Mass. 
The force required to maintain pulsatile blood flow in the 

microcirculation (yield shear stress) must overcome red cell agg- 
regates formed in capillaries during the static phase. Formation 
of aggregates is a function of plasma fibrinogen concentration (F) 
and hematocrit (H). The relationship between F and H was exami- 
ned in 25 fullterm newborns at 4 hrs of age. F averaged 173f 1P 
mg% in 12 babies with H<55, and 3062 16" mg% in 13 babies with 
H>55 The difference in F between low and high H groups was high- 
ly significant (p<0.005). The effects of chronic arterial hypox- 
emia and polycythemia on fetal F and albumin were measured in 
sheep fetuses in whom PO2 was reduced 15% to 25% by embolization 
of the maternal uteroplacental vascular bed between 110 and 140 
days of gestation. Blood was drawn from catheters implanted in 
femoral arteries of 19 embol ized and 24 non-embol ized (control) 
fetuses. In comparison with control fetuses, embolized fetuses 
were growth-retarded (p<0.05) and pol ycythemic (~<0.05). F was 
unchanged in controls between 110 and 140 days of gestation. In 
growth-retarded polycythemic fetuses, F increased to 195% of ini- 
tial values by 125 days (131f 24'' mg% 2472 E9' mg%; p<0.025). 
This difference was magnified during the last 10 days (p<0.0005). 
In contrast, plasma albumin increased linearly and showed no dif- 
ference between the groups. The findings indicate that F may be 
dangerously elevated in polycythemia, and may contribute to in- 
$dequate tissue perfusion in growth-retarded or hypoxic newborns. 
"S.E.M. 

CONSTAN SUBCWAWOUS (SC) IXWSION OF DESFEPRIOXN\lINE 
(DF) I N  TlWVSWSED BETA 'IIlALASS~lIA PATIENTS (TINS). 475 1,. Propper, S. Shurin and D. Y a t h .  Lhilbenls ilos?. 

bledical Center and tlarvard bledical School. Boston. bfass. 
Iron (Fe) overload i s  the major cause of death'in thals. DF 

has a high af f in i ty  for Pe, and ferrioxamine, tlie Fe-chelator com 
plex, i s  nearly quantitatively excreted in the urine. But a 
single IS1 dose of 0.75 g DF may be painful and induced only 14-26 
mg Fe excretion in 6 thals.  To devise a more effective anproach, 
2 patients, who excreted 13 and 15 mg/d Pe a f t e r  Dl DF, received 
constant IV infusions of UF a t  a dose range of 0.75 to  16 g/d. 
Urinary Fe excretion was 74-180 mg/d. Quantitative conversion of 
OF to  ferrioxamine occurred a t  doses less  than 1.5 g/d. After 10 
days of constant IV treatment Fe losses were a 1000 mg Fe, a ra te  
of elimination equal to  effects of phlebotomy in hemochromatosis. 
In 1 thal severe arrl~ythmias markedly improved. The marked aug- 
mentation in net 1:e excretion seen with constant intravenous ad- 
ministration of DF compared t o  a single IhI injection of equal 
dose i s  probably due t o  lengthening of the time of exposure of DF 
to  the "labile Fe pool". Therefore, we devised a simple method 
for constant infusion on an ambulatory basis. Two t l a l s  wear a 14 
oz battery operated syringe type intermittent infusion pump on 
the i r  belts .  The pump infuses 16 u 1  DF a t  250 mg/ml SC every 8 
minutes for a to ta l  daily dose of 0.75 g. Fe excretion was 21-60 
mg/d, a 2-4 fold increase over IM injection. The syringes and SC 
needles are changed daily by patients. There has been neither 
pain, psycliological hazard nor allergic response in these early 
t r i a l s .  Constant SC infusion of DF i s  a promising approach 
t o  chelation therapy for thals with iron overload. 

Increased K loss and depletion of RBC cation content leads to 
cellular dehydration and osmotically resistant RBC's. This is a 
normal event of RBC aging which is magnified in many hemolytic 
anemias. RBC's containing Heinz bodies (HB) are unique in that K 
and cation depletion produces osmotically fragile cells. In an 
attempt to resolve this paradox, we generated IIB's in normal 
RUC's by pretreatment with acetylphenylhydrazine. Cation measure- 
ment of IIB-RDC's washed in MgC12 (standard procedure) revealed a 
normal Na while the K and total cation content was markedly re- 
duced (40%). Measurement of Na and K in unwashed HB-RBC's (cal- 
culated from cation difference in RBC suspension and medium) in- 
dicated an increased Na, an equivalent K loss and no chanae in 
total cation. The MCV (index of cell Hz0 content) of the unwash- 
ed HB-RBC's was increased and there was only minimal MCV reduct- 
ion in the severely cation depleted (MgC12) washed cells. This 
discordance between cation and H20 content is due to an increased 
intracellular osmotic activity unaccounted for by Na and K. In 
support of this concept, the chloride ratio (Clin:Clout) is in- 
creased in HB-RBC's. Thus these studies indicate that the mem- 
brane lesion of HB-RBC's equally augments Na and K permeability. 
Apparent K loss in excess of Na gain is an artifact of washing 
injured cells in a K-free medium (MgC12). HB-RBC's are not 
dehydrated but in fact are H20 loaded and osmotically fragile. 
We believe this is due to increased osmotic activity as monovalent 
C1- replaces the denatured polyvalent hemoglobin anion. 

MONOCYTES: THE MAJOR SOURCE OF LEUKOCYTE PROCOAGULANT 
ACTIVITY. Kenneth, Rirh,, UCLA, 
Depts. of Ped. and Med., Los Angeles, (Spon. by L.M. 

Pachman. 
Leukocytes (WBC) contain tissue thromboplastin activity and 

contribute to fibrin deposition in inflammation. To identify 
the responsible WBC type(s), we separated human WBC into frac- 
tions enriched in neutrophils (PMN), lymphocytes (LY), and mono- 
cytes (MN) by density centrifugation and differential adherence. 
MN were distinguished from LY histochemically by their peroxidase 
content. WBC procoagulant activity was assayed by a one-stage 
recalcification time. In a representative experiment, the clot- 
ting time (CT) of 2.5~10~ MN was 25.8 sec (control CT, 133.6 
sec). LY had little activity beyond that attributable to MN con- 
tamination. PMN lacked activity. MN homogenates (in 0.34 M 
sucrose) exerted twice the procoagulant activity of equivalent 
numbers of intact MN. The procoagulant activity of MN homoge- 
nates was completely sedimentable at 27,000 x g for 20 mill, and 
was inactivated by heating (80°C, 30 min) . Comparable fractions 
of PMN lacked activity. The procoagulant activity of intact MN 
was greatly augmented by permitting the cells to adhere to a 
surface for 60 min. MN exerted procoagulant activity in native 
and Factor VIII-deficient plasma, but were inactive in Factor 
VII-deficient plasma. These data show MN to be the major 
source of WBC procoagulant activity in man, and to act via the 
extrinsic limb of coagulation. 

Sponsored in part by NIH Fellowship 1 F03 HD57101-01 



MEMBRANE-ASSOCIATED HB S IN SICKLE CELL DISEASE. Marie 479 0. Russell, John McSweeney, Shlomo Friedman, Toshio 
Asakura, and Elias Schwartz, Univ. of Pennsylvania 

Sch. of Med., and The Children's Hosp. of Phila., Phila., Pa. 
Red cell membrane abnormalities are common in sickle cell dis- 

ease, We have studied the association of newly-synthesized Hb S 
with RBC membranes by incubating red cells from 4 patients with 
14c-leucine and subsequently preparing membranes by repeated 
washes with 5mM phosphate buffer, pH 7.4. The washing elutes the 
initial red color, leaving brown membranes. The spectra of mem- 
branes after successive washes show removal of oxy Hb, leaving 
hemichrome. The radioactive a and 0s chains associated with the 
membranes were 0.12-0.32% of the total globin, with pSla of 0.96- 
1.24, Globin comprised 89,9% of total radioactivity in the hemo- 
lysate, while it was only 25.5% of membrane radioactivity, indi- 
cating mainly other radioactive proteins in stroma. These data 
conflict with results of a previous study which showed 9-15% of 
total pS bound to stroma and stromal  la of 2.4 when using ImM 
EDTA, pH 7.2, for lysis (Bank et al, J.C.I. 54:805, 1974). With 
the same EDTA lysis we found oxy Hb on pink membranes and 2.6- 
6.8% of the total radioactive globin associated with membranes, 
with gS/a of only 1.03-1.33. Globin comprised 68.1% of total 
radioactivity associated with these membranes, showing incom- 
plete removal of Hb S. The phosphate lysis results show only a 
small fraction of newly-synthesized globin chains associated with 
the membranes. The 14-50 fold excess globin with preferential 
accumulation of pS in studies by the EDTA method appears to be an 
artifact of washing. 

RATE OF PRECIPITATION OF DEOXYHEMOGLOBIN S. H. Sabio* 480 and D. Komp, Univ. of Virginia, Dept. of Ped., 
Charlottesville, Va. 

A method utilizing turbidometry(Chrono1og Aggregometer) to 
quantitate the rate of precipitation of deoxyhemoglobin S in a 
concentrated phosphate buffer was evaluated. A 2% dithionite-pho* 
phate(KH2 PO4 1.18 M; K2HP04 l.6lM) solution was used as the 
reducing agent. Addition of the dithionite-phosphate solution to 
the henolysate produced a deflection in the turbidometer(T1) dir- 
ectly proportional to the solubility of the hemoglobins in the 
hemolysate, and indirectly proportional to the concentration of 
hemoglobin. Precipitation of hemoglobin was continuously recorded 
to a point of maximal turbidity(T2). TI-T2 is a measurement of 
hemoglobin precipitation. The rate of precipitation during the 
first 30 seconds of the reaction(expressed % of TI-Tz).was deter- 
mined for hemolysates containing Hb's A,S,C, and F in various 
combinatjons. Results paralleled the "sickling tendency" observed 
in vivo and also demonstrated an inhibitory effect of Hb-F on the 
precipitation of Hb-S. The method is rapid and provides good 
distinction between Hb A/S and Hb S/S on the basis of solubility. 

HEMOLYSATE % PRECIPITATED IN 30 SECONDS 
Hb A - 98% 0 
Hb A - 20%; Hb F - 80% 0 
Hb A - 55%; Hb S - 45% 2.6-7.3 
Hb F - 50%; Hb S - 50% 0.06 
Hb F - 25%; Hb S - 75% 14.2 
Hb F - 6%; Hb S - 90% 70.1 
Hb C - 50%: Hb S - 50% 55.3-58.1 

EFFECTS OF PREGNANCY ON HEMOGLOBIN AIc IN NORMAL, 481 GESTATIONALLY DIABETIC AND DIABETIC WOMEN. Herbert 
C. Schwartz, Katherine C. King, Alan L. Schwartz, 

Diana Edmunds and Robert Schwartz. Stanford University School of 
Medicine, Department of Pediatrics, Stanford; Case Western 
Reserve University, Departments of Pediatrics and Pharmacology, 
Cleveland Metropolitan General Hospital, Cleveland; and Brown 
University, Rhode Island Hospital, Department of Pediatrics, 
Providence. The etiology of the erythrocytosis observed in 
infants of diabetic mothers is unknown, but might be secondary 
to fetal hypoxia. Hemoglobin A~,(WA~,), a normal minor Hk with 
linked hexose(s), has an increased affinity for oxygen; thus in- 
creases of this glycohemoglobin could limit materno-fetal oxygen 
transport. Since increased levels of %AIc have been reported in 
insulin dependent diabetics, HkAIC levels were determined in 
sixty pregnant(or non) and diabet~c(or non) subjects. HbAxc was 
separated from other H b ' s  on IRC-50 columns, and expressed as per 
cent of total Ht after correction for WF. Compared to normal 
females(m=5.68%), &AIc was elevated in pregnant normals(m=6.97% 
p<0.001), and in obese non diabetic pregnant(m=6.89%p<0.001), in 
gestationally diabetic (m=8 .77Xp<0. 001), and pregnant diabetics (m= 
8.46%p<0.001). The latter was a significantly lower level com- 
pared to non pregnant insulin dependent diabetics (m=12.8%p<0. 001). 
After 30 weeks of pregnancy, gestationally diabetic levels were 
higher than normal pregnant ~alues(~(0.001) observed and could be 
disadvantageous to the fetus. The relatively lower levels in in- 
sulin dependent pregnant women may reflect either a better state 
of diabetic control and/or a compensatory mechanism to protect 
the fetus by facilitating oxygen exchange frommother t,o.fet&s- 

TRANSIENT ACQUIRED RED BLOOD CELL (RBC) APLASIA IN 482 CHILDREN WITHOUT HEMATOLOGIC DISEASE. Narayan R. Shah, 
James A. Wolff, Anneliese Sitarz, Babies Hosp., NYC. 

Acquired RBC aplasia is a rare disease in children. In the 
last 8 years, 5 cases (3 males and 2 females) have been seen. The 
age of onset ranged from 22 to 36 months. Three patients were 
seen because of upper respiratory infections, at which time they 
were noted to be pale. Two patients were noted to be pale on 
routine examination. No causative agents could be elicited by 
history. Physical examination was negative, except for pallor in 
all cases. Ilemoglobin varied from 4.4 gms%-7.5 gms% on admission. 
White blood cell, differential count and platelet counts were 
normal. Reticulocyte count at admission ranged from 0.1%-3.6%. 
Haptoglobin was absent in 1 patient and normal in the others. 
Fetal hemoglobin ranged from 2.5%-7.2% at admission. Bone marrow 
aspiration at admission showed very decreased erythropoiesis in 
2 of 5 patients. Autologous RBC survival done in 3 patients was 
normal. Chest xray was negative in all patients. Serum iron and 
iron-binding capacity findings in 3 patients at diagnosis were 
191216 (reticulocytes 3.6%) ; 581338 (retics 1.7%) ; and 1861286 
(retics 0.1%). One patient was treated with prednisone because 
of continued aplasia for 18 days, with subsequent response. The 
second patient was treated with prednisone before referral and 
recovered well. Three patients recovered spontaneously. Patients 
have been followed for 2 to 96 months (median 24 months), none 
of whom relapsed. Temporary red cell aplasia with secondary 
anemia may occur in children who do not have underlying hemo- 
lytic disease. 

UNSTABLE PROPERTIES OF FETAL HEMOGLOBIN. Warren B. 483 jmith, Sue H. Fujimura, Bertram H. Lubin, Thomas B. 
Bradley. Children's Hospital Medical Center, Oakland, 

V.A. Hospital, San Francisco (Spon. by Peter Dallman). 
Unstable hemoglobins exhibit early precipitation in 17% iso- 

propanol (ISP) in 0.1 M Tris, pH 7.4 at 37OC. Fresh hemolysates 
of cord blood (60 f 4% fetal hemoglobin) developed a definite 
precipitate within 5 minutes in ISP while adult hemolysates 
remained clear for 20 minutes. Our studies to date suggest 
that this finding is due to the propensity of fetal hemoglobin to 
convert to methemoglobin and to a greater instability of fetal 
methemoglobin. Although the whole blood methemoglobin levels in 
fresh cord blood were identical to adult samples, immediately 
after preparation of hemolysates in CC14, the methenoglobin con- 
tent of cord blood was 9.0 f 3.9% compared to 2.0 f 0.3% in 
adults. Furthermore, the rate of conversion of fetal hemoglobin 
to methemoglobin by K3Fe(CN)6 was twice that observed in the 
adult samples. Following the conversion of both samples to met- 
hemoglobin, the rate of precipitation in ISP wasstillgreater in 
the fetal samples. When methemoglobin was stabilized by the 
addition of KCN to the hemolysates, the precipitation of fetal 
hemoglobin was inhibited. In mixtures of cord and adult hemoly- 
sates, precipitation was observed when the concentration of fetal 
hemoglobin was greater than 6%. There was preferential precipi- 
tation of fetal hemoglobin from these mixtures. These studies 
indicate that a positive ISP test should be considered with cau- 
tion in the presence of fetal hemoglobin. The reported observa- 
tion of Heinz bodies in newborn red cells suggests that insta- 
hility of fetal hemoglobin may occur in vivo. 

OXIDANT DAMAGE AND NEWBORN RED BLOOD CELLS: THE ROLE 484 OF SUPEROXIDE DISMUTASE (S.O.D.). James A. Stockman 
111 (Spon. by Frank A. Oski) ,  Dept. o f  Ped ia t r i c s ,  

S.U.N.Y., Upstate Medical Center, Syracuse, New York. 
Newborn r e d  b lood c e l l s  (RBC's) a re  known t o  be more suscepta- 

b l e  t o  ox idant  i n j u r y .  Normal values f o r  newborn r e d  c e l l  S.O.D. 
have n o t  been determined, no r  has t he  r o l e  o f  t h i s  enzyme i n  r e -  
l a t i o n  t o  ox idan t  induced damage been examined. To s tudy t h i s  
poss ib l e  re l a t i onsh ip ,  f r esh  co rd  b lood was obta ined from 28 f u l l  
term i n f a n t s  and examined immediately f o r  Heinz Body format ion 
induced by acety lpheny l  hydrazine (APH) . Superoxide dismutase 
a c t i v i t y  was assayed by t he  method o f  Winterbourn, e t .  a l .  (J.  
Lab C l i n  Med. 85:337, 1975). As expected, Heinz Bodies formed 
more r e a d i l y  i n  t he  presence o f  APH i n  newborns as compared t o  
a d u l t  c o n t r o l s  (3.05 Heinz Bodies/RBC vs 0.3 Heinz Bodies/RBC). 
S.O.D. a c t i v i t y  d i d  n o t  vary  s i g n i f i c a n t l y  between newborn RBC's 
and a d u l t  c o n t r o l s  (newborn: 2126 + 304 units/gm Hb, a d u l t  2183 
+ 291 units/gm Hb). Va r i a t i ons  e x i s t e d  i n  t he  degree o f  Heinz .- 
Body format ion,  w i t h  RBC's w i t h  h igher  S.O.D. a c t i v i t y  demon- 
s t r a t i n g  g rea te r  Heinz Body format ion (R = 0.40, pX0 .05 )  imply-  
i n g  t h a t  t he  end products  o f  t he  S.O.D. mediated r e a c t i o n  (H202 
+ hydroxyl  f r e e  r a d i c a l  ) a re  d e f e c t i v e l y  d e t o x i f i e d  i n  newborn 
c e l l s  and may c o n t r i b u t e  t o  t h e  product ion o f  Heinz Bodies. 
These data  demonstrate t h a t  S.O.D. i n  newborn RBC's i s  quan t i t a -  
t i v e l y  s i m i l a r  t o  a d u l t  RBC's. The p r o c l i v i t y  t o  ox idan t  i n j u r y  
i n  newborn RBC's i s  n o t  due t o  S.O.D. d e f i c i e n c y  and may i n  f a c t  
be accentuated by  increased amounts o f  i n t r a c e l l u l a r  S.O.D. 



THE ANEMIA OF PREMATURITY. FACTORS GOVERNING THE THE ASPIRIN TOLERANCE TEST I N  THE DIAGNOSIS OF BLEED- 
ERYTHROPOIETIN RESPONSE. James A. Stockman 111, I N G  DISORDERS. Marie J .  S t u a r t  J o e l  A. Wolk, 485 Joseph F. Garcia  and h a n k  A. Oski. ~ e p a r i m e n t  of  488 M e r r i l l  Mi l l e r  and Fredr ick  ~ a v &  ( I n t r .  by F.A. 

Ped i a t r i c s .  S.U.N.Y.. Upsta te  Medical Center. Svracuse. and t h e  Oski) .  Depts. of Ped. and Path . .  SUNY. Unsta te  Med. C r r  S v r  , . . . L - - - - -  

Lawrence Berkelev Lab.. Univ. of Ca l i fo rn i a .  Berkelev. Cal. To determine t he  u se fu lnes s  'of t h e  a s p i r i n  (ASA) tooie'raIn'cCe' - . , 
Fac to r s  governing t h e  r o l e  of e r y t h r o p o i e t i n  i n  response  t o  

anemia i n  premature i n f a n t s  have n o t  been e luc ida t ed .  It has  been 
a  c l i n i c a l  impression t h a t  v a r i a b i l i t y  e x i s t s  i n  t h e  i n f a n t ' s  
response t o  any given hemoglobin (Hb) l eve l .  To d e f i n e  t h e  
f a c t o r s  determining t h i s  response, s e q u e n t i a l  s t u d i e s  were per- 
formed i n  30 i n f a n t s  ( b i r t h  weights  <I500 gm) f o r  pe r iods  up t o  
12 wks. of age. Hb, r ed  c e l l  2,3-DPG, f e t a l  hemoglobin, r e t i c u l o -  
c y t e s  and plasma e ry th ropo ie t i n  (EP) were measured. EP was deter -  
mined by radioimmunoassay. Employing t h e  2,3-DPG and f e t a l  hemo- 
g lob in  concen t r a t i on ,  P50 va lues  were determined and c a l c u l a t i o n s  
made regarding t he  i n f a n t ' s  02 unloading capaci ty .  Although t h e  
r e l a t i o n s h i p  between abso lu t e  Hb l e v e l  and plasma EP was s igni -  
f i c a n t ,  m c h  ind iv idua l  v a r i a b i l i t y  was present .  The most 
s t r i k i n g  r e l a t i o n s h i p  was observed between t h e  plasma EP and t h e  
i n f a n t ' s  oxygen r e l e a s i n g  capac i ty  (ml 02/100 m l  blood) a t  a  
venous 02 t ens ion  of 40 mm Hg ( r  = .50; p  c.001). When oxygen 
de l i ve ry  was l e s s  than 2.0 m1/100 m l  blood, 29/30 EP va lues  were 
increased.  These s t u d i e s  demonstrate t h a t  response t o  anemia i n  
i n f a n t s  is governed by oxygen supply  and they respond apprc- 
p r i a t e l y .  Oxygen supply  i s  determined no t  by Hb a lone  bu t  by 
f a c t o r s  modulating Hb's a f f i n i t y  f o r  oxygen (% f e t a l  hemoglobin 
and 2,3-DPG). Recognition of t he se  f a c t o r s  w i l l  r e s u l t  i n  
b e t t e r  dec i s ions  regarding t r ans fus ions  i n  low b i r t h  weight 
i n f a n t s .  

IgG IMMUNE HEMOLYTIC ANEMIA: EVALUATION BY A NEW C1 486 FIXATION AND TRANSFER TEST. Robert C. St runk,  James 
J .  Corrigan, Jr. and T. Jacob John. U. of Az. Col l .  

of Medicine, Arizona Medical Center ,  Dept. P e d i a t r i c s ,  Tucson. 
The f i x a t i o n  and t r a n s f e r  of t he  f i r s t  component of complement 

(ClFT) had been used t o  q u a n t i t a t e  t h e  number of IgM-C1 f i x i n g  
s i t e s  i n  cold  a g g l u t i n i n  d i s ea se .  We have used a  new method f o r  
ClFT i n  eva lua t i on  of a  p a t i e n t  w i th  s eve re  warm (IgG) autoimmune 
hemolytic anemia. She d i d  no t  respond t o  splenectomy, thymectomy 
and immunosuppressants, and d i ed  of s e p s i s  a t  12  months. Her 
blood co l l ec t ed  i n  NaF o r  normal RBC s e n s i t i z e d  wi th  he r  NaF plas-  
ma were washed wi th  Verona1 buffered s a l i n e  (VBS)-sucrose b u f f e r ,  
u=0.065, a t  O°C. The C1 was t i t r a t e d  a f t e r  t r a n s f e r  t o  EAC4 i n  
VBS, u=0.15. Sequen t i a l  eva lua t i ons  of t h e  p a t i e n t ' s  c e l l s  over 
a  6  week per iod showed t h a t  t he  number of C1 mo lecu l e s / ce l l  
va r i ed  from 12 t o  50. Using a  comparable NaF plasma, pa s s ive ly  
s e n s i t i z e d  RBCs showed 4-37 C l l c e l l .  Control  blood co l l ec t ed  i n  
NaF o r  normal RBC incubated w i th  normal NaF plasma had no C1. 
Comparative t e s t s  have shown t h a t  t he  number of C1 f i x i n g  s i t e s  
were underestimated by 60-80% and by 30-40% with  the  s tandard  
ClFT, u s ing  p a r t i a l l y  p u r i f i e d  guinea p ig  C1 and human C1. The 
s e v e r i t y  of immune hemolytic anemia is  probably r e l a t e d  t o  t he  
number of ant ibody molecules on t he  RBC su r f ace .  Since t h e r e  is  
a  d i r e c t  r e l a t i o n s h i p  between t h e  number of IgG doub le t s  and C1 
f i x i n g  s i t e s ,  we be l i eve  t h a t  ClFT had c l i n i c a l  a p p l i c a t i o n  i n  
p r e d i c t i n g  t h e  s e v e r i t y  of hemolysis and eva lua t i ng  therapy.  I n  
a d d i t i o n  t h i s  modified ClFT may be a  more s e n s i t i v e  i n d i c a t o r  of 
t h e  presence  of C1 f i x i n g  s i t e s  i n  IgG immune hemolytic anemia 
than t h e  s t anda rd  ClFT. 

THE EFFECT OF HEMOFIL (HF) ON PLATELET FUNCTION I N  487 CLASSICAL HEMOPHILIA (CH). Marie J .  S t u a r t ,  Gerald 
Vladimer and J o e l  A. Wolk ( In t ro .  by W.H. Bergstrom) 

D e ~ t .  of Peds.. SUNY. Upsta te  Med. Ctr . .  Syracuse. N.Y, , . , . 
In fus ions  of c r y o p r e c i p i t a t e  (cryo) have been demonstrated t o  

cause  abnorma l i t i e s  i n  p l a t e l e t  ( p l t )  funct ion.  (Hathaway, Trans€ 
13:6'73). The e f f e c t  of hemofil  (HE) a  g lyc ine  p r e c i p i t a t e  VIII  
conc. was s tud i ed  i n  2  grps .  of p t s .  wi th  CH. Grp.1 comprised 11 
CH (4-14 y r s . )  w i th  VIII  AHF< 1%, VIII  AGN 0 5 0 % )  wi thout  VI I I  
i n h i b i t o r s .  During a  non-bleeding per iod (no VI I I  f o r  10 days 
p r i o r )  t h i s  grp. was adminis tered  a  s i n g l e  HE in fus ion  t o  r a i s e  
VI I I  AHF t o  60%. S tud i e s  p r e  & 1 h r .  pos t  HF included PTT, TT, 
f i b r inogen ,  ESP, salzman r e t e n t i o n  (SR), Ivy template  b leeding 
time (BT) and p l t .  aggregat ion s t u d i e s  (PA). The most s i g n i f i -  
cant  f i nd ing  was t h e  presence  of prolonged b a s e l i n e  BTs. Mean BT 
p r e  HE was 13'*7.3'(1SD), w i th  a  s i g n i f i c a n t  shor tening post  HE 
t o  8.4'f2.9'. (Mean Control  BT being 3 .6 ' k l . l ' ) .  No d i f f e r ences  
were observed i n  SR, ESP, o r  PA p re  vs .  pos t  HE. When compared 
t o  c o n t r o l s ,  hype ragg regab i l i t y  t o  col lagen was observed i n  CH. 
PTTs & i n t o  t he  normal range p o s t  HE wi th  modest ? i n  f i b r ino -  
gen. Grp. I1 cons i s t ed  of 3  post-op p t s .  w i th  s eve re  CH who were 
given d a i l y  i n fus ions  of  HE f o r  7-14 days, da i l y  dosages being 
ca l cu l a t ed  t o  r a i s e  VI I I  AHF 60%. S imi l a r  s t u d i e s  were performed 
p re  HE and on 2-4 occas ions  dur ing t he  course  of d a i l y  HE admin- 
i s t r a t i o n .  Findings s i m i l a r  t o  Grp.1 were observed. HE un l ike  
cryo does not appear t o  cause  p l t .  f unc t iona l  abnormal i t ies  & 
t he re fo re  should  be  used when d a i l y  VI I I  admin i s t r a t i on  becomes 
necessary  i n  CH. The abnormal BTs i n  ou r  p t s .  w i th  severe  CH and 
i t s  p a r t i a l  co r r ec t i on  by HE has  no t  been previously  d~cumented, 

t e s t ,  20 "controls"  w i th  nega t ive  b leeding h i s t o r i e s  were e v a l u a  
ted  wi th  PT, PTT, TT, VI I I  AHF, V I I I  AGN, Salzman r e t e n t i o n  (SR),  
p l a t e l e t  aggregat ions  i nc lud ing  R i s toce t i n  (R),  and modified Ivy 
bleeding times (BT's) p r e  and 2  h r s .  pos t  600 mgms ASA. 2/20 
"controls"  (without b leeding post  t ons i l l e c tomies  and t e e t h  ex- 
t r a c t i o n s )  were diagnosed a s  VWD (VIII  AHF and AGN<~O%,&SR) .  I n  
18/20 normal c o n t r o l s  t he  mean pre  ASA BT was 3.6'fZ.Z' (2SD). 2  
h r s .  pos t  ASA, t he  BT was 6 .g1f2 .4 '  (2SD). Both "controls"  with 
VWD had normal pre  ASA BT's but  pos t  ASA va lues  of 17'  and 11'. 
Evaluat ions  f o r  hemosta t ic  abnormal i t ies  were performed i n  a  
r e f e r r a l  popula t ion w i th  11 diagnosed a s  having VWD. 5 /11 had 
c l a s s i c a l  f i nd ings  of&V1II  AHF and AGN,& SR and prolonged p r e  
ASA BT's. 6/11 h a d & ~ 1 1 1  AHF and AGN +&SR and R aggregat ions  bu t  
normal BT's p r e  ASA. A l l  6 demonstrated abnormal pos t  ASA BT's 
as  d id  2  p t s .  wi th  p l a t e l e t  dysfunct ion s t a t e s .  I n  add i t i on ,  5  
p t s .  wi th  b leeding h i s t o r i e s ,  normal aggregat ions  and bo rde r l i ne  
VIII' AHF and AGN (50-60%) w i t h h o r  normal SR had prolonged post  
ASA BT's (11'-20');  2  of t he se  have s i b l i n g s  wi th  documented VWD. 
VWD appears  the  most common symptomatic/asymptomatic bleeding 
d i so rde r .  It is  mandatory t o  t e s t  all "controls"  used i n  de t e r -  
mining "normal" va lues  f o r  t h i s  e n t i t y .  The post  ASA BT appears  
t o  i d e n t i f y  a l l  p t s .  wi th  VWD and may be t he  most s e n s i t i v e  para- 
meter i n  p t s .  wi th  bo rde r l i ne  V I I I  and s i g n i f i c a n t  b leeding 
h i s t o r i e s .  

Erythropoei t ic  I s l ands  i n  Autonomous Erythropoeis is  489 Associated wi th  Hypotransferrenemia. A .  Taher and 
N .  T. Shahidi ,  Univers i ty  of  Wisconsin, Madison. 

I t  is genera l ly  bel ieved t h a t  t r a n s f e r r i n  is t h e  ch i e f  means 
whereby i ron  is  t r a n s f e r r e d  t o  e ry th ro id  c e l l s  f o r  hemoglobin syn- 
t h e s i s .  Bess is  has  proposed a  second mechanism namely d i r e c t  
t r a n s f e r  of  i r on  from the  re t iculum c e l l s  t o  t he  developing ery- 
t h ro id s .  In t h i s  process  s e v e r a l  e r y t h r o b l a s t s  surround a  l a r g e  
re t iculum c e l l  t o  form a  d i s t i n c t  anatomical un i t  r e f e r r ed  t o  a s  
e r y t h r o b l a s t i c  i s l and .  These i s l a n d s  a r e  seldom seen i n  t he  
s t a i n e d  f i lms  o f  bone marrow a s p i r a t e s  and t h e i r  r o l e  i n  i r on  
t r a n s f e r  t o  e ry th ro id s  and the  ex t en t  of such a  t r a n s f e r  i n  nor- 
mal and pathological  condi t ions  remains unse t t l ed .  Recently we 
observed a  unique a s soc i a t i on  of an acu t e  and autonomous erythro-  
p o i e s i s ,  a s  evidenced by 14 x  104fcmm nucleated  e ry th ro id s  i n  the  
pe r iphe ra l  blood, with a  marked reduct ion i n  plasma t r a n s f e r r i n  
(TiBC 74 ug%), in a  15 year  o ld  boy wi th  Fanconi 's anemia. A 
bone marrow a s p i r a t i o n  revealed numerous e r y t h r o b l a s t i c  i s l a n d s  
(3/Hp f i e l d ) .  A l l  re t iculum c e l l s  surrounded by e r y t h r o b l a s t s  
contained hemosiderin.  No i r o n  granules  could be seen i n  t he  
e ry th ro id  surrounded by t he  re t iculum c e l l s .  The p a t i e n t s  bone 
marrow specimen obtained p r i o r  t o  t he  onset  o f  erythroleukemia 
and hypotransferrenemia conta ined no e r y t h r o b l a s t i c  i s l a n d s .  
Despite adequate bone marfow i ron s t o r e s  the  e ry th ropoe i s i s  re- 
mained hypochromic (MCHC 25%). In agreement wi th  Bess is '  
hypothes is  t he  occurrence of  l a rge  numbers of e r y t h r o b l a s t i c  
i s l ands  i n  the  bone marrow of our  p a t i e n t  is  probably i n  response 
t o  increased demand f o r  i r on  caused by neop la s t i c  e ry th ropo ie s i s  
i n  the  absence of adequate amounts of t r a n s f e r r i n .  

INVESTIGATIONS Ot CYCLIC NEUTROPENIA. Kamran Tebbi, 490 and Samuel Gross. Case Western Reserve Un i ve rs i t y ,  
Department o f  Ped ia t r i c s ,  Cleveland, Ohio 

C y c l i c  neutropenia i s  character ized by p e r i o d i c  v a r i a t i o n  i n  
t he  percentage o f  polymorphonuclear leukocytes  and monocytes. A t  
i t s  l cwes t  l e v e l  i t  i s  accompanied by fever ,  malaise, o r a l  pharyn. 
geal u l c e r s  and m i l d  i n f e c t i o n s .  To e labo ra te  t h e  e t i o l o g y  of 
cyc les  i n  t h i s  disease, bone marrow c u l t u r e  as w e l l  as product ion 
o f  co lony s t i m u l a t i n g  a c t i v i t y  (CSA) i n  var ious stages o f  t he  
c y c l e  were c a r r i e d  ou t  i n  two s i b l i n g s  w i t h  t h i s  d i so rde r .  A t  
t he  he igh t  o f  neu t roph i l e  count,  t he  marrow conta ined decreased 
numbers o f  colony forming u n i t s  i n  c u l t u r e  (CFU-C). Colony s t i -  
mu la t i ng  a c t i v i t y  f rom these p a t i e n t s  a t  t he  n a d i r  o f  neutropenia 
and from normal i n d i v i d u a l s  res to red  t he  CFU-C t o  normal values. 
C58 i s o l a t e d  from pe r i phe ra l  b lood a t  var ious stages o f  t he  neu- 
t r o p h i l e  cyc les  was measured us ing non-adherent bone marrow c e l l s .  
Th i s  proved t o  have a c y c l i c  v a r i a t i o n  w i t h  an i nve rse  r e l a t i o n  
t o  t he  neu t roph i l e  cyc le ,  i . e .  t he  n a d i r  o f  neu t roph i l e  count  co- 
i nc i ded  w i t h  t he  he igh t  o f  CSA values. The frequency and ampl i -  
tude o f  CSA c y c l e  was d i r e c t l y  r e l a t e d  t o  abso lu te  monocyte 
l e v e l s .  These observat ions i n d i c a t e  de fec t s  both  i n  feedback 
mechanisms and CSA product ion i n  p a t i e n t s  w i t h  c y c l i c  neutropenia. 
Furthermore, t h i s  study supports data i n d i c a t i n g  t h a t  monocytes 
a re  t he  major CSA producing f a c t o r s  and as such p l a y  a prominent 
r o l e  i n  g ranu locy t i c  p r o l i f e r a t i o n  and d i f f e r e n t i a t i o n .  Attempts 
a re  be ing made t o  harvest  exogenous CSA i n  an e f f o r t  t o  t r e a t  
t h i s  d$sorder.  





COMPONENTS OF CELLULAR IMMUNITY I N  MIDDLE EAR EFFU- 
SIONS: POSSIBLE ROLE I N  THE PATHOGENESIS OF OTITIS 497 MEDIA. J . M .  Berns te in ,  C. Svsmanski, B. A lb in i ,  and 

P.L. Ogra, Depts. of Peds, ENT and Path ,  S t a t e  Univ. of N . Y .  a t  
Buffa lo .  

The d i s t r i b u t i o n  of B and T lymphocytes and macrophages i n  the  
middle e a r  f l u i d  (MEF) was s tud i ed  i n  groups o f  ch i l d r en  wi th  
o t i t i s  media a s soc i a t ed  wi th  t he  presence of  serous ,  seromucinous 
o r  mucoid e f f u s i o n s  i n  the  middle e a r .  The subpopulations of T 
and B lymphocytes and macrophages were i d e n t i f i e d  i n  the MEF by 
employing the  techniques of  membrane immunofluorescence and e ry th -  
r o c y t e ,  erythrocyte-amboceptor-complement and e ry th rocy t e -  
amboceptor r o s e t t e  formation r e spec t ive ly .  A s i g n i f i c a n t  number 
of B and T lymphocytes o r  macrophages were de t ec t ed  i n  a l l  speci -  
mens. However, c e r t a i n  d i f f e r e n c e s  were observed i n  t h e i r  r e l a -  
t i v e  d i s t r i b u t i o n  i n  d i f f e r e n t  types of  e f fu s ions .  The serous  PEF 
was cha rac t e r i zed  by a c e l l u l a r  response a s soc i a t ed  predominantly 
w i th  macrophages, although T-lymphocytes were a l s o  seen f r equen t ly .  
No B-lymphocytes were seen i n  such exudates .  The seromucinous MEF 
contained B and T lymphocytes and macrophages i n  approximately 
s imi l a r  propor t ions .  S i g n i f i c a n t l y ,  however, t he  mucoid e f f u s i o n s  
cons i s t ed  mainly of B lymphocytes. Only few macrophages and no T 
c e l l s  were observed i n  t he se  e f fu s ions .  The cy to log i c  f i nd ings  
r epo r t ed  he re  may be h e l p f u l  i n  a more d e f i n i t i v e  c l a s s i f i c a t i o n  
of  middle e a r  e f f u s i o n s .  These da t a  suggest  a pos s ib l e  r o l e  o f  
the  d i f f e r e n t  components of  c e l l u l a r  immunity i n  t he  development 
of o t i t i s  media. I t  i s  pos s ib l e  t h a t  the  var ious  types of e f fu -  
s i o n  seen i n  o t i t i s  media may r ep re sen t  progress ive  s t ages  of a 
s i n g l e  inflammatory process  i n  t he  middle e a r .  

. - -  PROGNOSIS I N  JUVENILE RHEUMATOID ARTHRITIS (JRA): A 
15-YEAR FOLLOW-UP. John J. Calabro, Harr L. S t a l ey ,  498 h Stephen L. Burns te in  ( I n t r .  by James BoyHanshaw). 

Un ive r s i t y  of  Massachusetts Medical School,  Worcester C i ty  Hos- 
p i t a l ,  Divis ion o f  Rheumatology, Worcester,  Massachusetts.  

Having completed our  p rospec t ive  15-year follow-up of 100 pa- 
t i e n t s  w i th  JRA, we can now r e p o r t  t h a t  64 a r e  i n  remiss ion,  33 
a r e  a c t i v e ,  and 3 have died .  These impressions have been gained 
from observat ions  of  6 2  g i r l s  and 38 boys; t h e i r  cu r r en t  mean 
age i s  21 yea r s ,  t he  youngest i s  15 ,  the  o l d e s t  33, The onse t ,  
d i s e a s e  course ,  and outcome of  our  100 p a t i e n t s  a r e  shown below. 
No. Modes of  Onset No. Disease Course Act ive  Incap. I r i d o .  - 

20 Acute F e b r i l e  10  Polycycl ic  Feb 1 0 1 
10 P o l y a r t h r i t i s  3 3 0 

48  P o l y a r t i c u l a r  48  P o l y a r t h r i t i s  19  11 1 
32 O l i g o a r t i c u l a r  8 P o l y a r t h r i t i s  4 0 1 

24 O l i g o a r t h r i t i s  3 - - 0 6 - 
100 33 14 9 

Remissions occurred most o f t e n  (80%) wi th  t he  most severe  sys-  
temic involvement i n i t i a l l y  (acute  f e b r i l e  onset ) .  This  su r -  
p r i s e d  us ,  a s  d id  t he  d i s c l o s u r e  t h a t  asymptomatic i r i d o c y c l i t i s  
developed most o f t e n  (25%) wi th  the  mi ldes t  form of  d i s ea se  ( o l i -  
g o a r t h r i t i s ) .  Only 14 p a t i e n t s  a r e  i ncapac i t a t ed  (Funct ional  
Classes  111-IV), a l l  but  2 o f  t he se  have had p rog re s s ive  polyar-  
t h r i t i s  and h i p  involvement. Of 9 w i th  i r i d o c y c l i t i s ,  2 a r e  
b l i nd  i n  1 eye when f i r s t  r e f e r r e d  t o  us. Since then,  b l indness  
has been succes s fu l l y  prevented because o f  e a r l y  d e t e c t i o n  made 
pos s ib l e  by rou t ine  s l i t - l amp  examinations. 

SEPARATION A N D  FUNCTIONAL CHARACTERISTICS O F  
499 LYMPHOCYTE SUBPOPULATIONS IN PERIPHERAL BLOOD. 

X.K. Chandra, Fac. o f  Med., Memorial Univ. o f  
Newfound1 and, S t .  John 's ,  Newfoundland, Canada. 

Lymphocyte p r epa ra t i ons  from per iphera l  blood were sepera ted  
i n t o  popula t ions  enr iched w i t h  one subse t  by formation o f  
spontaneous r o s e t t e s  with sheep red  blood c e l l s  (SRBC), immune 
r o s e t t e s  with SRBC, anti-immunologlobul i n  coated nylon wool 
:olumn f i l t r a t i o n ,  and buoyant dens i t y  cen t r i fuga t ion .  C3- and 
Fc- r ecep to r  bear ing lymphocytes exh ib i t ed  antibody-dependent 
cy to tox i c i  t y .  T-cell  enr iched popula t ions  showed a high response 
t o  mitogen s t imu la t i on .  B-lymphocyte enr iched prepara t ions  
ind t h e  "nu l l "  c e l l s  showed a r e l a t i v e l y  lower response but  
exh ib i t ed  c e l l  -mediated cy to tox i c i  t y  aga ins t  xenogeneic t a r g e t  
c e l l s .  Mitogen-treated "nu l l "  c e l l  prepara t ions  deple ted  o f  
T and B lymphocytes were a b l e  t o  suppress  mitogen-stimulated 
DNA syn thes i s  by lymphocytes of  hea l t hy  donors. The r e l a t i v e  
i nc rea se  i n  the propor t ion o f  nu l l  c e l l s  and B-lymphocytes may 
be of  pathophysiologic  s i g n i f i c a n c e  i n  d i s ea se s  cha rac t e r i zed  
by impaired delayed h y p e r s e n s i t i v i t y ,  eg .  primary immuno- 
de f i c i ency ,  ma lnu t r i t i on ,  lymphoret icular  malignancy, lepromatous 
leprosy,  etc. Supported by a g r an t  from t h e  World Health 
Organizat ion,  Geneva. 

IMMUNOREGULATORY ROLE OF ALPHA-FETOPROTEIN. R . K .  500 Chandra, R.A. Bhujwala and S. Chandra. ~ a c . 7  
Med. Memorial Univ. o f  Newfoundland, S t .  John ' s ,  

Newfoundland, Canada. 

The ontogenet ic  development of  embryo-specific a lpha-fe to-  
p ro t e in  (AFP) was s tud i ed .  The peak serum l e v e l s  were reached 
a t  14-15 weeks o f  ge s t a t i on  and the main s i t e  of  AFP syn thes i s  
was t he  l i v e r .  Serum AFP concentra t ion was e l eva t ed  i n  p a t i e n t s  
s u f f e r i n g  from a t a x i a - t e l e n g i e c t a s i a ,  Indian childhood c i r r h o s i s ,  
i n f a n t s  with pe r ina t a l  ma lnu t r i t i on ,  and i n  pregnancy, condi t ions  
with a common denominator of  depressed ce l l -media ted  immunity. 
AFP p u r i f i e d  by a f f i n i t y  chromatography and polyacrylamide gel 
e l ec t rophore s i s  was i n j e c t e d  in t ravenously  i n t o  8-week o l d  mice 
immunized s imul taneously  by i n t r a p e r i  toneal admin i s t r a t i on  of  
sheep red blood c e l l s  (SRBC). Spleen c e l l s  forming ant ibody t o  
SRBC were s i g n i f i c a n t l y  reduced compared with f i nd ings  i n  control  
sn imals .  A s i m i l a r  immunosuppressive e f f e c t  of  AFP was demonstr- 
a t ed  i n  vi t r o .  I t  i s  suggested t h a t  AFP has an important immuno- 
r egu la to ry  r o l e  i n  mammalian biology. Supported by a g r an t  from 
the  World Heal t h  Organizat ion,  Geneva 

ABNORMALITIES OF CELLULAR IMMUNE RESPONSES IN ARTHRI- 501 TIS INDUCED BY RUBELLA VACCINATION. Y. Chiba. J .L.  
D z ~ e r b a  and P.L. Ogra. Depts.  of Peds. and Microbiol .  

S t a t e  Univ. of N.Y. a t  Buffa lo .  
Employing hemagglutination i n h i b i t i o n ,  immunodiffusion, immuno- - 

e l ec t rophore s i s ,  E - rose t t e  formation and, i n - v i t r o  lymphocyte 
t ransformat ion (LTP) i n  response t o  phytohemagglutinin (PHA) and 
r u b e l l a  v i r u s ,  the l e v e l s  of immunoglobulins, complement compon- 
e n t s  and r u b e l l a  s p e c i f i c  ant ibody a c t i v i t y  i n  the serum, and the  
number of T -ce l l s  and the  na tu re  of cell-mediated immune (CMI) 
response i n  c i r c u l a t i n g  lymphocytes was s tud i ed  i n  a group of 
ch i l d r en  who manifested a r t h r a l g i a  o r  a r t h r i t i s  a f t e r  pa ren t e r a l  
immunization w i th  HPV-77 DE/5 o r  RA27/3 l i v e  a t t enua t ed  r u b e l l a  
v i r u s  vaccines .  Immunized sub j ec t s  who developed no post-vaccine 
complications were included a s  con t ro l s .  The immunoglobulin and 
complement l e v e l s  were s i m i l a r  i n  a l l  s u b j e c t s ,  although r u b e l l a  
ant ibody l e v e l s  were somewhat e levated  i n  sub j ec t s  wi th  a r t h r i t i s .  
The c e l l u l a r  immune funct ion i n  sub j ec t s  wi th  a r t h r i t i s  was char-  
a c t e r i z e d  by a s l i g h t l y  decreased number of E - rose t t e  forming lym- 
phocytes and appreciable  LTF a c t i v i t y  t o  PHA. Although s i g n i f i -  
c an t  r u b e l l a  s p e c i f i c  CMI was de t ec t ab l e  i n  most con t ro l s ,  l i t t l e  
o r  no LTF a c t i v i t y  s p e c i f i c  f o r  r u b e l l a  v i r u s  was observed i n  
a r t h r i t i s  s u b j e c t s .  These f indings  suggest  a s e l e c t i v e  depress ion 
of CMI p a r t i c u l a r l y  f o r  r u b e l l a  v i r u s ,  i n  sub j ec t s  w i th  r u b e l l a  
a r t h r i t i s .  Such immunosuppression may r ep re sen t  prolonged r u b e l l a  
i n f e c t i o n  o r  antigenemia and may be an important f ac to r  i n  the  
pathogenesis of  j o i n t  symptoms a s soc i a t ed  wi th  r u b e l l a  vaccinat ion 
and pos s ib ly  w i th  o the r  v i r a l  i n f e c t i o n s .  

THE FIRST THYMIC TRANSPLANT: A PROGRESS REPORT. 502 William W. Cleveland and Philip R .  Glade. University of 
Miami School of Medicine, Department of Pediatrics, Miami 

Florida 33152, 
In 1967 the first successful transplant of fetal thymic tissue was performed 

in a 9 mos. old infant with the DiGeorge Syndrome. Since that time the 
child has shown no clinical evidence of immunologic deficiency. He is 
developmentally retarded for undetermined reasons. Hypoparathyroidism 
persists and is reasonably well controlled. N o  tissue has ever been palpa- 
ble a t  the site of the transplant and no biopsy of this area has been per- 
formed. Periodic studies of immunologic function have shown no gross ab- 
normalities but the total lymphocyte count, although usually normal, has 
been as low as 1250, suggesting decreased numbers of T cells; in vitro re- 
sponse to PHA has remained adequate. He continues to manifest a negative 
Schick test as  well as positive cutaneous hypersensitivity to  DNCB and to 
SK-SD; he did not however respond to candida and trichophyton antigens 
when recently tested a t  age 8-1/2. Evaluation a t  this age also showed the 
following: IgG 1,450; IgA 291; IgM 62; P cell immunofluorescence IgG 
9.9% (normal 7.9%); IgM 17.5% (5.6%); IgA 4.3% (3.5%); T-cells 
(rosette forming) were 27% (normal 40-50%); normal in vitro response to 
pokeweed mitogen, PHA; and mixed lymphocyte stimulation. 

These studies indicate that the child has grossly adequate immunologic 
status although there is a suggestion of mild abnormalities in both T a d  B 
cell function. If serial measurements confirm these observations considera- 
tion will be given to other approaches to improving immunologic capability. 



FAMILIAL DYSGAMMAGLOBULINEMIA IN IDIOPATHIC NEPHROTIC 503 SYNDROME. B.R. Cole, L.Peterson, and A.M.Robson, Mash. 
Univ. Sch. of Med., Dept. of Ped., St. Louis 

That idiopathic nephrotic syndrome of childhood (INS) may be a 
manifestation of an altered immunologic state has been suggested 
by the findings of low IgG,IgA and high IgM levels in our patients 
(NEJM 293:8, 1975). These changes were present acutely and persis- 
ted even after long-term remission. To determine whether this im- 
munologic abnormality might be inherited, serum immunoglobulin 
levels were determined by radial immunodiffusion in the 117 par- 
ents and siblings of 26 patients with INS, each of whom was scr- 
eened for recent illnesses, medications and urinary abnormalities. 
Expressed as % of normal for age, the following levels were found: 

IgG I g.4 I @f 
Patients in remission 87. l* 66.5* 195.9" 
Fathers 99.3 99.1 158.5" 
Mothers 102.1 84.9 190.1" 
Brothers 99.5 66.8* 183.2" 
Sisters 111.4 77.6* 227.0* 
*,tt*v test: p<.05 

The finding of elevated IgM levels in parents and siblings of 
patients with INS suggests there may be an inherited factor which 
predisposes to INS. This could explain the reported familial inci- 
dence of INS. The parents did not show the decreased IgG and TEA 
levels characteristic of INS patients. This may indicate the in- 
complete penetrance of an inherited defect fully manifested in 
patients with INS. Alternately the etiology of INS may be multi- 
factorial with as yet unknown causes precipitating the clinical 
syndrome only when the immunologic abnormality is present. 

IgG AS A SERUM VECTOR OF MUCOClLlARY DISTURBANCES IN 

504 ALLERGIC ASTHMA. James H. Conover, Michael Kornf ield, 
and Elaine J .  Conod. (Spon. by Emile M. Scarpelli). 

Pulmonary Division, Department of Pediatrics, Albert Einstein 
College of Medicine, Bronx, N.Y. 

Disturbances in mucocil iary function of cultured rabbit 
tracheal explants is consistently noted after exposure to sera 
from either cystic fibrosis (CF) patients or their carrier 
parents. This serum-borne ciliary dyskinesia factor (CDF), 
characteristic of the CF disorder, is not demonstrable in the 
majority of normal controls. We have found, however, in 
pediatric populations of allergic asthmatic individuals, a serum 
CDF indistinguishable in response frm that of CF sera. The 
incidence of a serum CDF in asthmatics is too high to consider 
all these patients to be CF carriers. In addition, sera from a 
variety of other pediatric lung disorders tested (except croup) 
were seen to demonstrate a CF-like CDF response. 

In CF sera, the IgG fraction has been shown to possess the CDF 
activity. We have separated lgG f r m  the sera of each of six 
asthmatics with differing allergic sensitivities, by DEAE- 
cellulose chromatography. In every instance, the purified IgG 
fractions gave rise to a CDF response by bioassay. Thus, it 
would seem that asthmatic lgG mediates ciliary dyskinesia or that 
some IgG-associated substance plays a role in evoking the CDF 
response. These data support the view that respiratory disorders 
have serum vectors which can be monitored by a respiratory test 
system. 

CHRYSOTHERAPY IN JUVENILE RHEUMATOID ARTHRITIS. 505 Clifford DeBenedetti (Spon. by James J. Corrigan, Jr) 
Dept. of Peds., Univ. of Arizona Medical Ctr., Tucson 

Drug therapy in children with Juvenile Rheumatoid Arthritis 
(JRA) who have chronic polyarthritis unresponsive to acetylsali- 
cylic acid (ASA) is very limited. Gold therapy has been shown to 
be effective in suppressing inflammation of rheumatoid arthritis. 
However, chrysotherapy has been said to be more toxic, especially 
to young children. We reviewed the course of 14 children with 
JRA who were treated with gold. Following 2 test doses the 
patients were treated with 1 mglkgmlweek IM of gold thioglucose 
(Solganol) or gold thiomalate (Myochrysine). After an adequate 
trial of weekly injections the schedule was adjusted to every 2 
weeks and then once a month. Complete blood counts were done 
every second or fourth injection and urinalysis every week. The 
patients were followed over a prolonged period (mean duration: 
143 weeks; mean number of injections: 93) and received signifi- 
cant doses of gold (mean: 3300 mg). During the course of therapy 
all patients were maintained on therapeutic doses of salicylates 
and 7 patients were on Prednisone. Three patients developed skin 
rash; gold was subsequently re-instituted in 2 of these without 
recurrence of rash. There was no evidence of bone marrow depres- 
sion. Renal toxicity was limited to 3 patients who had transient 
2+ proteinuria on 2 occasions during the course of treatment. 
Six of the patients responded with decrease in rheumatic signs 
and symptoms, 6 patients had ESR return to normal levels, and in 
3 of the 7 patients on steroids, prednisone could be discontinued. 
These data suggest that chrysotherapy is a well tolerated, 
effective adjunct in the treatment of ASA umap=iye 

DEFECTIVE ANTIVIRAL CELL-MEDIATED IMMUNITl IN A CHILD 506 WITH RECURRENT VIRAL INFECTIONS. Ibrahim I. Elaraby, 
William E. Rawls, Peter R. Dent, Max Chernesky. 

(Spon. by John C. Sinclair) Mdfaster Univ., Depts. Pediatrics and 
Pathology, Hamilton, Ont. 

JP is a 3 year old boy who has had monthly severe oral and 
ocular Herpes simplex (HSV-I) infections for 1% years as well as 
persistent molluscum contagiosm lesions. His 6 year old hrother 
(SP) has recurrent (6lyear) oral herpes infections of mild to 
moderate severity. Assessment of general cellular and humoral 
immune competence of the 2 boys showed no abnormalities and both 
had normal levels of anti-HSV antibody. We therefore measured 
the cell-mediated response to HSV by calculating the ratio (SI) 
of 3~-thymidine uptake by lymphocytes in the presence of antigen 
derived from HSV-infected BHK 21 cells compared to the uptake ill 
prcserice of antigen from uninfected cells. SI (t SD) of 8 sero- 
negative subjects was 1.0 ? 0.3, and 20 seropositive individuals 
were 9.5 f 7.5. In the latter group the SI was inversely 
proportional to the frequency of labial herpes infections. The 
SI was not correlated with the level of anti-HSV antibody. The 
ST of JP was 1.1 and of SP 1.4, and that of the parents, who were 
both seropositive but not subject to recurrent herpes infections. 
was 2.0 and 1.9. Thus we have uncovered an impairment of HSV- 
induced lymphocyte stimulation in this family with severe 
recurrent herpes inf ections. As these individuals have no 
generalized defect in cellular immunity and all possess normal 
levels of anti-HSV antibodies, further qualitative evaluation of 
specific humoral and cellular antiviral immunity will be required 
to elucidate the mechanism of hyporesponsiveness. 

ALTERED LYMPHOCYTE METABOLISM IN IPX.JNE DYSFUNCTION. 507 S.A. Feig, M. Das, and E.R. Stiehm. UCLA School of 
Medicine, Department of Pediatrics, Los Angeles. 

The activities of certain lymphocyte ATP-producing enzymes 
have been measured in normal adults, term newborns, premature new- 
borns and patients with malnutrition, in an attempt to correlate 
metabolic capacity with immunologic function. Pyruvate Kinase 
(PK) and Phosphop.lycerate Kinase (PGK) activities were reduced in 
the lymphocytes of term newborns compared to adults (see Table). 
These deficiencies were more severe and accompanied by a deficien- 
cy of Adenylate Kinase (No in the lymphocytes of premature neo- 
nates. Reduced activity of PK and PGK was also observed in the 
lymphocytes of all subjects with malnutrition while AK activity 
was variable. The severity of PK deficiency was directly corre- 
lated with the percentage of circulating thymus-derived lympho- 
cytes (T-cells) in malnourished subjects. This correlation did 
not pertain to the level of PGK activity. Severe reduction of 
circulating T-cells was accompanied by normal AK activity while 
mild reduction of circulating T-cells correlated with marked ele- 
vation of AK activity. There are developmental abnormalities in 
ATP-producing enzymes in lymphocytes that are reflected in pa- 
tients with malnutrition. The data suggest a metabolic correlate 
to immunologic dysfunction and a potential alternate method for 
tne identification and improved understanding of these conditions. 

ENZYME A C T W Y  (umoles/1010 cells/min.+SD) 
N - PK - PCK AK - 

Adults 50 2 2+7 41595 3453 
Term 60 1527 194267 35+17 
Premature 8 551 71233 1555 

NEUTROPHIL CHEMOTAXIS IN JUVENILE RHEUMATOID ARTHRI- 

508 TIS. Senih M. Fikrig, Juana C. Phillipp, a 
Suntharalingam. Downstate Medical Center, Department 

of Pediatrics, Brooklyn, New York. 
Impaired polymorphonuclear (PMN) chemotaxis in adult rheumatoid 

arthritis have been reported. The present study was undertaken 
to study similar PMN function in juvenile rheumatoid arthritis 
(JRA). Chemotactic activity was generated from fresh serum by in- 
cubating with zymosan and chemotaxis was measured in modified 
Boyden's chambers. Final evaluation was made by taking the aver- 
age measurements in five random fields a) of the distance traveled 
from the top of the filter to the furthest plane by at least two 
cells and b) of the number of neutrophils found on the lower sur- 
face of the filter. Similar measurements were made in filters 
obtained from control chambers without chemotactic factors. The 
difference between the two values was reported as final chemo- 
taxis. The results demonstrated no difference in chemotaxis be- 
tween the PMN of juvenile rheumatoid arthritic patients and proper 
controls. 

Chemotaxis 

Distance Traveled Number of PMN 
Mean + S.E. (Range) P Mean f S.E. (Range) p 

JRA 54.3 f 7.1 (19-72 p) 49.2 f 4.2 (27-76) 
>C.05 >O. 05 

controls 49.8 + 6.9 (14-81 P) 50.4 + 5.3 (15-75) 



HLA-D LOCUS TYPING: THREE EXCEPTIONS TO THE MEMPEL 512 HYPOTHESIS. Richard A.  Ga t t i ,  Wolfgang Lei bold and 
Erik A.J. Svedm r i n t r .  by Benjamin M.  Kagan Cedars- 

Sinai Medical Center, Lor A:ge/es, Ca. 90048; I n s t i t u t  f i ?  Patho- 

Thymosin appears t o  have an essent ial  ro le  i n  the development 
and maturation of normal ce l l  mediated immunity. Thymosin as  
presently avai lable  i s  a thymus ex t rac t  and, therefore,  var iable  
in  i t s  a c t i v i t y  and limited in i t s  ava i l ab i l i ty .  These s tudies  
suggest t h a t  the synthet ic  agent levamisole (LMS) has thymosin- 
l i k e  a c t i v i t y  by enhancing the maturation of c e l l u l a r  immunity. 
Tr i t i a ted  thymidine s tudies  demonstated t h a t  suckling r a t  spleen 
c e l l s  incubated w i t h  LMS have increased DNA uptake through a 
wide range of LMS concentrations varying from 0.5 t o  25 pg/ml. 
This e f fec t  of LMS i s  not observed in 2 t o  3-week-old animals. 
Viral s tudies  with Her es simplex type 2 a lso demonstrated 
t h a t  protective c e l h a t e d  immunity was not present unt i l  the 
second t o  th i rd  week of l i f e  and t h a t  LMS was capable of accel- 
erat ing this maturation process. Levamisole was not e f fec t ive  
in  fur ther  augmentation once immunity was funct ional ly normal. 
New Zealand black (NZB) mice were a l so  studied t o  determine i f  
LMS could a l t e r  the lymphocytes from these animals tha t  a re  
thymosin deficient .  The administration of LMS i n  vivo to  adul t  
NZB mice s ign i f i can t ly  increased t r i t i a t e d  thymidine uptake of 
spleen c e l l s  cultured i n  v i t ro .  These s tudies  demonstrate t h a t  
LMS has thymosin-like a c t i v i t y  by enhancing maturation of 
c e l l u l a r  immunity in  normal animals and in increasing immunologic 
a c t i v i t y  i n  a thymosin def ic ien t  model. 

DEPRESSED SPECIFIC CELL-MEDIATED IMMUNITY TO 510 CYTOMEGALOVIRUS IN PREGNANCY. Lawrence D. 
Frenkel, David A. Fuccillo, Monroe M. Vincent, Joseph A. 

Bellanti. Georgetown University School of Medicine, Washington, D. C. ; 
NIH; Microbiol. Assoc. Inc., Bethesda, Md. 

The present studies were performed to study changes in specific cell- 
mediated immunity (CMI) to cytomegalovirus (CMV) during pregnancy 
employing a specific lymphocyte-mediated 51~r-release cytotoxicity 
microassay. The specific immune release (SIR) mean +SEM in 7 sero- 
positive pregnant women was 13.7 + 4.3% as  compared to 27.4 2 3.5% 
in 10 seropositive nonpregnant women (p< 0.05); in 2 seronegative preg- 
nant and 10 seronegative nonpregnant controf subjects no significant 
differences in SIR were observed. The SIR value in 6 nonpregnant CMV 
excretors was 23.0 i 5.7% which was not significantly different from 
the seropositive control values. The mean indirect hemagglutination 
inhibition (IHA) antibody titer to CMV was 1:34 in the 7 pregnant and 
1:30 in the nonpregnant seropositive subjects (p > 0.05) and 1:147 in 
the 6 excretors (p < 0.005). In 3 subjects studied 2-6 months post- 
partum, 2 seropositive mothers demonstrated a r ise  in SIR from 8.8 to 
22.2% and from 5.2 to 24%. respectively; no postpartum changes were 
detected in the seronegative mother. These findings a r e  consistent with 
the transient depression of CMI to rubella virus, which we have de- 
scribed previously, and provide further evidence for  the greater suscep- 
tibility of the pregnant female for certain viral infections which pose 
r isk to the fetus. 

IMMUNODEFICIENCY AND AUTOIMMUNITY: CONTROLLED CLINI- 51 1 C& AND IMMUNOLOGICAL FAMILY STUDIES by Jan M. Fried- 
man, Ph i l ip  J. Fialkow, Starkey D. Davis, Hans D .  

Ochs and Ralph J. Wedgwood (University of Washington, Departments - 
of Medicine, Genetics and Ped ia t r i c s ,  and VA Hospital,  Medical 
Service, Sea t t l e ) .  

In  an attempt t o  define an heredi tary fac to r  important t o  the 
development of va r iab le  immune deficiency (VID), medical his tor-  
i e s  were obtained on 338 members of 12 famil ies  of pa t i en t s  with 
VID and 387 members of 12 control  famil ies .  I n  addi t ion,  143 V I D  
r e l a t i v e s  and 113 control  r e l a t i v e s  were tested f o r  autoantibod- 
i e s  t o  thyroglobulin, thyroid microsomal antigen, and g a s t r i c  
p a r i e t a l  c e l l s ,  f o r  rheumatoid fac to r  and ant inuclear  antibodies, 
and f o r  serum IgG, IgM and IgA concentrations. A family h i s to ry  
of imunodeficiency was obtained i n  4 cases, including a s e t  of 
affected iden t ica l  twins. The frequency of malignancy o r  c l i n i -  
c a l  autoimmune disease did not d i f f e r  between the  VID and control  
famil ies .  Antibodies t o  thyroid microsomal antigen and g a s t r i c  
p a r i e t a l  c e l l s  were s ign i f i can t ly  more frequent i n  the r e l a t i v e s  
of V I D  pa t i en t s  than i n  the  controls .  Abnormal serum immunoglobu- 
l i n  l eve l s  were no more common i n  the  V I D  famil ies  than i n  t h e i r  
controls .  These data  suggest t h a t  heredi tary,  a s  well  a s  environ- 
mental, f ac to rs  a r e  important i n  the development of VID. No d i f -  
ferences i n  the frequencies of the autoantibodies tested or  of ab- 
normal l eve l s  of serum innnunoglobulins were observed between the 
famil ies  of pa t i en t s  with X-linked i n f a n t i l e  agammaglobulinemia 
and t h e i r  controls .  Relatives of pa t i en t s  with ataxia-telangiec- 

logie  der Tierarzt l ichen Hochschule, Hannover, West Germany; Karo- 
linska I n s t i t u t e ,  Dept. of Tumor Biology, Stockholm, Sweden. 

The Mempel hypothesis suggests t h a t  lymphoid c e l l s  homozygous 
a t  the HLA-D locus (typing c e l l s )  wil l  not s t imulate  lymphocytes 
vigorously i n  mixed lymphocyte cul tures  (MLC) i f  the l a t t e r  a re  
from a donor sharina a t  l e a s t  one a l l e l e  with the tvoinq c e l l .  
While t h i s  hypothesis has proved generally t rue  and" has-served as  
a basis f o r  most D-locus typing unt i l  recent ly,  we a r e  aware of 
three s i tua t ions  which appear to  v io la te  t h i s  rule .  F i r s t ,  while 
comparing the stimul atory e f fec t s  of peripheral blood lymphocytes 
t o  those of a lymphoblastoid ce l l  l i n e  from the same typing donor, 
r esu l t s  suggested t h a t  in the peripheral blood more than one 
ant igenic system was responsible f o r  s t imulat ion,  allowing appar- 
ent ly " fa l se"  posi t ive responses t o  occur in  four persons. Second, 
discordant responses were observed to  lymphoblastoid typing l ines  
(TLCL) between three HLA/MLC ident ical  s ib l ings ;  f a l s e  posi t ive 
MLC responses were observed in the s ibl ing with aplast1,c anemia. 
Third, one heal thy random donor gives "typing responses t o  T L C L  
c e l l s  representing a t  l e a s t  four HLA-0 a l l e l e s .  A lacunar de- 
f ic iency appears responsible f o r  these f a l s e  negative responses. 
Taken together, these observations suggest tha t  i t  may be unwise 
to  re ly  heavily upon lymphocyte responsiveness of the host to  
character ize a genetic locus influencing the immune response. 
Alternative approaches wil l  be suggested. 

HOST RESPONSE IN OTITIS PRONE CHILDREN. G .  Scott 

513 Giebink, Elaine L. Mil ls ,  John S. Huff. S.K. Juhn 
and Paul G .  Quie, Univ. of Minnesota Medical School 

Department of Pediatr ics  & Otolaryngology, Minneapolis, MN. 
Forty-four children with persis tent  middle ear  effusions (MEE) 

and/or recurrent acute o t i t i s  media were studied a t  the time of 
myringotomy and ven t i l a t ion  tube placement. Mean age was 4.5 
years (6 mos.-10 years) .  The majority (53%) of these children 
had the i r  f i r s t  episode of o t i t i s  p r io r  to age 1 year; 72% pr io r  
to  2 years. Hearing loss  (2 15 db) was detected i n  97% of chi l -  
dren prior  to  surgery. MEE was obtained from 54 of 62 ea rs :  16 
samples were serous, 38 samples were mucoid. Aerobic cul tures  
were posi t ive i n  41% of the effusions. H .  influenzae were iso- 
la ted from 38% of serous and 8% of mucoid effusions. Coagulase- 
negative staphylococci were found in 21% of mucoid NEE. 2. pneu- 
moniae, anaerobic bacter ia  and virus  were absent in  a l l  MEE sam- - 
ples cultured for  these organisms. Peripheral neutrophils showed 
normal phagocytosis and k i l l i n g  of bacter ia  i n  a l l  29 children 
studied. Neutrophil chemotaxis was abnormal (< 30% of the simul- 
taneous control)  in 12 (29%) of 42 pa t i en t s .  Increased chemo- 
t ax i s  (> 150%) was found in 9 pa t i en t s ,  6 of whom had cul ture 
posi t ive MEE. 

The MEE/serum r a t i o  of IgA was higher in  mucoid (6.5:l) than 
serous (2.1: l )  MEE (p < .025). Children with high IgA ra t ios  
tended to  have s t e r i l e  MEE (p < . l o ) .  IgG and IgM r a t i o s  were 
not d i f fe ren t  in  mucoid versus serous samples. Serum immuno- 
globulins (IgG, IgA, IgM and IgE) were normal in  a l l  children. 

THYMUS DERIVED LYMPHOCYTE DEFICIENCY IN MALNOURISHED 514 VIETNAMESE INFANTS WITH PNEmocYsTIs PNEmoNIA. 
Wallace A .  Gleason, J r .  and Stanford T. Roodman. 

(Introduced by A .  E. McElfresh). Departments of Pediatr ics  and 
Pathology, S t .  Louis University School of Medicine, S t .  Louis, 
Missouri. 

To study the relat ionship between malnutrition and immuno- 
deficiency in three Vietnamese infants  with pneumocystis 
pneumonia, thymus derived (T) and bone marrow derived (B) 
lymphocytes were quant i ta ted.  Lymphocytes obtained two months 
and eight  months a f t e r  recovery, were purif ied and studied 
by the erythrocyte roset te  t e s t  and by immunofluorescence for  
surface immunoglobulins. When f i r s t  t e s ted ,  a l l  pat ients  were 
below the th i rd  percent i le  for  height and weight. A t  t ha t  time 
the pat ients  had 39 + 4% T and 15 + 5% B c e l l s ,  compared t o  
59 + 8% and 16.5% B for  controls (n=19). When restudied,  a l l  
pat ients  were between the 5th and 20th percent i le  for  height 
and weight. T c e l l s  increased t o  59 + 6% and B c e l l s  were 
8 + 2%. T c e l l  deficiency may thus be a reversible  factor  in  
the immunodeficiency of malnutrition. 

t a s i a  showed a pa t t e rn  of serologiEal abnormalities s imilar  t o  
t h a t  seen i n  the  famil ies  of V I D  pa t i en t s .  



ABNORMAL ADENINE METABOLISM IN SEVERE COMBINED 515 IMMUNODEFICIENCY(SCID) A N D  NORMAL ADENOSINE 
DEAMlNASE(ADA)ACTIVITY. Randall M.Goldblum, Frank C. 

Branch,Galveston,Tex. & Southern Research Inst ., Birmingham,Ala. 
Some patients with SCID have a deficiency of ADA. Recent evidence 

suggests that this metabolic defect is causally related to the immune 
deficiency.Because of similar immunologic abnormalities in SCID patients 
with normal ADA,we have examined adenine metabolism in such patients. 

A 10-month-old mole with deficiencies in T and B lymphocyte functions 
had normal activities of nucleoside phosphorylase and 5 other erythrocyte 
enzymes in this pathway. Neutrophil 5'-nucleotidase was normal. Adenine, 
adenosine and adenine nucleotides were measured in plasma,urine or 
erythrocytes using ion exchange chromatography and a fluorescence assay. 
Lymphocyte nucleotides and cAMP were examined by high pressure liquid 
chromatography and protein binding assays. While adenosine levels were 
normal,plasma adenine was elevated.Adenine nucleotides were increased 
in erythrocytes and lymphocytes as was cAMP in lymphocytes. 

With the exception of normal adenosine levels,these values were similar 
to those we have found in SClD with ADA deficiency. This suggests that 
some patients with SClD and normal ADA have an undetermined enzymatic 
defect in purine metabolism which leads to an accumulation of adenine 
nucleotides and which may ultimately mediate their immune deficiency. 

PHAGOCYTIC FUNCTION IN IMMUNE DEFICIENCY. E.R.Grimes, 516 S.G.Pahwa,R.N.Pah~a~S.A~S~h~artz,R.J.O'Reill~,~. 
Good and E.M.Smi thwick. Memorial Sloan-Kettering Can- - 
ce r  Center.  Department of P e d i a t r i c s ,  N Y C , N . Y .  

Sequential ana lys i s  of phagocytic c e l l s  was done in  5 immune 
d e f i c i e n t  chi ldren :4 with severe  combined immunodeficiency (SCID) 
and 1 with Di George syndrome(DGS). All p a t i e n t s  were i n  laminar 
flow i s o l a t i o n  and were s tudied during t r ansp lan ta t ion  procedures 
and in  s t ages  o f  de- and recontamination. Two were ch ron ica l ly  
i n fec t ed ,  K.M.  with M. avium and J.C. with cytomegalovirus. 

Neutrophil s(PMN) and-m=<c~tes(~) were assayed f o r  chemotactic 
and bac t e r i c ida l  c a p a c i t i e s ,  t he  r e s u l t s  of which a r e  summarized 
below as  number abnormal/number t e s t e d .  

CHEMOTAXIS BACTERICIDAL 
PATIENT 
1 .  M.R.  

PMN - M - 
617 01 5 

2. J.C. ADA d e f i c i e n t  213 l / 2  0'12 --- 
3.  K.M.  B c e l l  + 4 / 7 3  6 015 o/ 1 
4. M . W .  B c e l l  + 013 213 01 3 01 2 
5. O.T. DGS 214 213 0/ 3 --- 

In M . R .  decreased PMN bac te r i c ida l  capac i ty  and M chemotaxis 
occurred p r io r  t o  and during a period of a p l a s i a .  Abnormal PMN 
chernotaxis was present before  and pe r s i s t ed  during graf t -vs-host  
d i s e a s e ,  a p l a s i a  and per ipheral  eos inoph i l i a .  Impairment of chemo 
t a x i s  was of a l e s s e r  degree in  t h e  2 SCID's with de t ec t ab le  B 
c e l l s .  Although de fec t s  were found in  varyiily t he rapeu t i c  and 
c l i n i c a l  s i t u a t i o n s ,  t h e  f ind ings  suggest  a primary abnormality 
i n  phagocytic c e l l  funct ion i n  some p a t i e n t s  with SCID. 

THE PROPHYLAXIS OF A L L E R G Y  I N  INFANTS DEBATE. 517 R o b e r t  N.Hamburger  a n d  H . A l i c e  O r g e l . U n i v .  o f  
C a l i f . , S a n  D i e g o ,  S c h o o l  o f  M e d i c i n e z e d i a t r i c  

D e p a r t m e n t ,  P e d i a t r i c  Immunology a n d  A l l e r g y  D i v i s i o n .  
S i n c e  1 9 3 5  i t  h a s  b e e n  c l a i m e d  t h a t  t h e  o n s e t  o f  

a l l e r g i c  d i s e a s e  i n  e a r l y  c h i l d h o o d  c o u l d  be  d e l a y e d  o r  
p r e v e n t e d  by  p r o v i d i n g  a h y p o a l l e r g e n i c  e n v i r o n m e n t  b e -  
f o r e  b i r t h  a n d  d u r i n g  t h e  f i r s t  y e a r  o f  l i f e  i n  s e l e c t -  
e d  i n f a n t s .  C o n f i r m a t i o n s  o f  t h i s  c o n c e p t  a n d  r e f u -  
t a t i o n s  h a v e  a p p e a r e d  i n  t h e  l i t e r a t u r e  d u r i n g  t h e  s u b -  
s e q u e n t  4 0  y e a r s .  

The d i s c o v e r y  o f  t h e  g e n e t i c  c o n t r o l  o f  s e rum I g E  
l e v e l s  s u g g e s t e d  t h a t  e a r l y - o n s e t  o r  i n f a n t  a l l e r g y  
wou ld  n o t  b e  a m e n a b l e  t o  e n v i r o n m e n t a l  c o n t r o l .  How- 
e v e r ,  i n  a s i n g l e  b l i n d  s t u d y  o u r  p r e l i m i n a r y  d a t a  s u g -  
g e s t  t h a t  r i g o r o u s  e n v i r o n m e n t a l  c o n t r o l s  i n c l u d i n g  
b r e a s t  f e e d i n g ,  d e l a y  o f  DPT i m m u n i z a t i o n  and  p r o v i s i o n  
o f  a h y p o a l l e r g e n i c  e n v i r o n m e n t  do  n o t  a l t e r  t h e  ex -  
p e c t e d  s e r u m  I g E  l e v e l s  b u t  d o  a l t e r  t h e  p h e n o t y p i c  e x -  
p r e s s i o n ,  w i t h  a much l o w e r  number  o f  i n f a n t s  w i t h  man- 
i f e s t  a l l e r g i c  d i s e a s e  t h a n  e x p e c t e d .  

I n  t h e  f i r s t  f o u r t e e n  p a t i e n t s  o b s e r v e d ,  t h e  number  
o f  a l l e r g i c  i n f a n t s  e x p e c t e d  ( b a s e d  upon  se rum I g E  l e v -  
e l  a n d  o u r  p r e v i o u s  s t u d y ,  J .  A l l e r g y  C l i n .  I m m u n o l . ~ :  
2 9 6 , 1 9 7 5 )  was  f i v e .  To d a t e  o n l y  o n e  b a b y  h a s  b e e n  
d i a g n o s e d  a s  h a v i n g  a n  a l l e r g i c  d i s e a s e .  If t h e s e  p r o -  
p o r t i o n s  a r e  m a i n t a i n e d  i n  t h e  e n t i r e  s t u d y  g r o u p  we 
may p r o v i d e  a d e f i n i t i v e  a n s w e r  t o  t h e  d e b a t e  o v e r  t h e  
v a l u e  o f  p r o e h y l a x i s  i n  c h i l d h o o d  a l l e r g y .  

SERUM IgD IN PREMATURE INFANTS. Dou l a s  C.  Heiner, 518 Kouji Tateno, Louis Kuehn, William :h, and Bascorn F.  
Anthony. UCLA School of Medicine, Harbor General 

Hospi ta l ,  ~ e p a r t m e n t  of Ped ia t r i c s ,  Torrance, Ca l i fo rn i a .  
IgD has r ecen t ly  been shown t o  be an important surface  immun- 

oglobulin of B-cells where i t  has no r e l a t ionsh ip  t o  serum IgD 
l eve l s .  The funct ion and amount o f  serum IgD have not been 
determined i n  small i n fan t s  because of t he  l i m i t  of s e n s i t i v i t y  
of ava i l ab l e  techniques (0.1 mglml). A radioimmunoassay with 
4-109 g r e a t e r  s e n s i t i v i t y  has permitted measurement of IgD in  
v i r t u a l l y  a l l  i nd iv idua l s .  Adults tend t o  maintain cons i s t en t  
levels .  Prospective study of 62 serums from 13 premature in-  
f an t s  revealed no r e l a t i o n  between cord serum IgD and b i r t h  
weight. Serum IgD decreased during the  f i r s t  month of l i f e  
followed by a s teady increase  t h e r e a f t e r .  Two in fan t s  developed 
bacteremia during the  f i r s t  week o f  l i f e .  These were the  only 
ones showing a t r a n s i e n t  r i s e  i n  IgD, i nd ica t ing  involvement of 
serum IsD i n  i n u n e  resoonses e a r l v  i n  l i f e .  
Age ( ~ a y s ) :  0-3 4-14 15-28 29-56 57-112 113-181 
Non-infected # 9 9 8 11 8 9 
IgD (nglml): 58 37 47 61 80 30 7 
kact.~r~rni c # 2 2 1 1 1 - - - - - . - .. . . - . . 
IgD (nglml): 44 84 38 80 132 

Preliminary s t u d l e s  have shown t h a t  i t  i s  f e a s i b l e  t o  measure 
low l eve l s  of t o t a l  serum IgD plus s p e c i f i c  ant ibodies  of he 
IgD va r i e ty  by radioimnunoassay on 0.1 m1 of serum using li51- 
ant i - IaD (Fc). This w i l l   emit new i n s i q h t  i n t o  i t s  immuno- 
b io log ica i  r o l e .  

STIMULATIrn OF P r n I N  s-rs (SPS) I N  vrmo OF 
LYMeHrxYTEs rn INFANTS SMMUNIZED WITH w 
W W  FOLYS-ES (FG) . V.M. Hmie, J.L. 

Sloyer,Jr., and J.H. Ploussard. Huntsville Hosp. and Univ. of 
Alabama, SPMC, Huntsville, Ala. 

Enploying the use of C14 leucine, SPS was measured in periph- 
eral blood lymphccytes (PBL) from infants imnunized with PCP to 
prevent acute o t i t i s  mdia due to p n e m c u s .  PBL were cultu- 
red for 36 hours individually with PHA, FVM, Cow, or each of 
eight PB. Group I had 22 patients receiving I.M. 25 ug ofeach 
PCP a t  2-5 months. A booster was given 18 months later. Group 
11 had 22 patients imnunized a t  18-24 months. Group 111 had 15 
patients who received a saline placebo. SPS revealed no signi- 
ficant differences between groups far PHA, FVM,COnA thus indica- 
ting imnunological similarity between groups. The man stimula- 
tion index hmever for PCP induced synthesis was: 

Pre-Innune Post-Innune 
I 1.45 1.59 
I1 1.16 1.47 

111 1.34 1.31 

The data suggest that acbninistratior? of PCP in  the f i r s t  six 
mnths of l i fe  does not result in a decrease of specific lympb-  
qte reactivity, but rather in  an increase of such activity. 
Hence the use of such vaccines t o  at-t to prevent w i n g i t i s ,  
pnewmnia, or o t i t i s  media should not be -ed by threats of 
inducing immme tolerance. 

NEUTROPHIL AND MONOCYTE PHAGOCYTIC FUNCTION I N  DOWN 520 SYNDROME. James R. Humbert, Roger M. Barkin, W i l l i a m  
L. Weston, P a t r i c i a  A. DeArmey, Roberta Dustin. 

(Spon. by Char les  S. August),  Univ. Colo. School of Medicine, 
Depts. of P e d i a t r i c s ,  Medicine, and Biophysics/Genetics,  Denver. 

Increased s u s c e p t i b i l i t y  t o  i n f e c t i o n s  is  f requent ly  noted i n  
Down syndrome ( D S ) .  H o s t  defense adequacy was thus  inves t iga t ed  
i n  14 i n s t i t u t i o n a l i z e d  DS ch i ld ren  with regard t o  t h e  phagocytic 
funct ion of neu t roph i l s  (PMN's) and monocytes ( M C ' s )  . Controls  
consis ted of 15 matched i n s t i t u t i o n a l i z e d  p a t i e n t s  and of 16 nor- 
mal adu l t s .  MC and PMN phagocytosis and i n t r a c e l l u l a r  bac t e r i -  
c i d a l  a c t i v i t y  towards Staphylococcus aureus  w e r e  simultaneously 
s tud ied  i n  an assay using lysostaphin  t o  e l imina te  e x t r a c e l l u l a r  
bac t e r i a .  Ear ly  phagocytosis by MC's  was s tud ied  wi th  t h e  para- 
f f i n  o i l  red  o technique. Nitroblue t e t r azo l ium (NBT) reduct ion 
by M C ' s  and PMN's w a s  determined q u a n t i t a t i v e l y  and histochemi- 
c a l l y .  The only abnormal MC funct ion i n  DS was t h e  p a r a f f i n  o i l  
red o phagocytosis.  This  dysfunction was a l s o  observed i n  i n s t i -  
t u t i o n a l i z e d  con t ro l s .  PMN i n t r a c e l l u l a r  b a c t e r i c i d a l  a c t i v i t y  
was s i g n i f i c a n t l y  impaired i n  both i n s t i t u t i o n a l i z e d  groups, b u t  
t h i s  d e f e c t  was no t  phys io log ica l ly  important.  Ce l lu l a r  PMN 
phagocytosis was depressed i n  DS only. Opsonization of s taphylo-  
coccus by t h e  sub jec t s '  serum and PMN NBT reduct ion were i d e n t i -  
c a l  i n  t h e  3 groups. These r e s u l t s  suggest  t h a t  d e f e c t i v e  MC and 
PMN phagocytosis might con t r ibu te  t o  t h e  increased s u s c e p t i b i l i t y  
t o  i n fec t ions  o f  some DS p a t i e n t s .  Whether i n s t i t u t i o n a l i z a t i o n  
a lone causes t hese  dysfunct ions  i s  open t o  quest ion.  



COMPLEMENT ABNORNALITIES I N  LIPODYSTROPHY. Moshe M. 

521 Ipp,  Joe  0 .  Minta and Erwin W. Gelfand. Department o f  
Immunology, Hosp i t a l  f o r  Sick  Children and Department 

of Pathology, Un ive r s i t y  of  Toronto, Toronto, Canada. 
P a r t i a l  l ipodyst rophy (PLD) i s  f r equen t ly  accompanied by hypo- 

complementemia. The serum of  some of  t he se  p a t i e n t s  con t a in s  an 
i l l - de f ined  anticomplementary substance  which seems t o  have pro- 
p e r t i e s  s i m i l a r  t o  t h e  C3 n e p h r i t i c  f a c t o r  (C3NeF) descr ibed i n  
p a t i e n t s  w i th  membranoproliferative g lomerulonephr i t i s  (MPGN). Of 
seven p a t i e n t s  w i th  PLD s tud i ed ,  one had MPGN. S i x  had low C3 l e -  
v e l s  and impaired hemolytic a c t i v i t y  by c l a s s i c a l  and a l t e r n a t i v e  
pathway assays .  The remaining p a t i e n t  w i th  PLD and t h r e e  p a t i e n t s  
w i th  t o t a l  l ipodyst rophy had normal C3 l e v e l s .  A l l  tell p a t i e n t s  
had normal C2,C4,C5 and f a c t o r  B l e v e l s .  Five of  t h e  s i x  hypocom- 
plementemic s e r a  conta ined a  f a c t o r  capable  of c l eav ing  C3 i n  nor- 
mal human serum. P a r t i a l  p u r i f i c a t i o n  of  t h i s  f a c t o r  showed i t  t o  
be a  hea t  s t a b l e  6.8s pseudoglobulin which was e l u t e d t o g e t h e r w i t h  
IgG fol lowing i o n  exchange chromatography. A c t i v i t y  of  t h i s  f a c t o r  
d id  not  r equ i r e  C2,C4, o r  Cat!-, but  d id  r e q u i r e  f a c t o r  B and M g i + ,  
i n d i c a t i n g  a l t e r n a t i v e  pathway dependence. Properdin  was n o t  re-  
qui red  f o r  i t s  a c t i v i t y .  It was concluded t h a t  (a) only t h e  pa r t i a l  
form of  l ipodyst rophy is as soc i a t ed  w i th  hypocomplementemia (low 
C3),(b) n o t  a l l  p a t i e n t s  w i th  PLD have a  low C3, (c) t h e  low C3 
may no t  be a s soc i a t ed  w i th  a  c i r c u l a t i n g  anticomplementary f a c t o r  
and (d) p a r a l l e l  s t u d i e s  u s ing  serum from a  p a t i e n t  w i th  MPGN 
showed t h a t  t h e  anticomplementary f a c t o r  i n  PLD has  s i m i l a r  immune 
chemical and physicochemical p r o p e r t i e s  t o  t h e  C3NeF of MPGN. 

Supported by t h e  MRC of Canada, MA-4875 and MA-5063. 

CLINICAL, IMMUNOLOGIC AND GENETIC FINDINGS IN C4 522 DEFICIENCY. Charles G. Zackson, Hans D. Ochs, Jane 
G. Scha l l e r ,  Bruce C. G i l l i l a n d ,  Ralph J.  Wedgwood. 

Univ.  o f  Wash. Sch. o f  Ned.. Deots. o f  Ped. and Med.. h e a t t l e  
A 5-year-old boy presented w i t h  a sca l y  erythematous rash, r e -  

c u r r e n t  fevers ,  t r a n s i e n t  a r t h r i t i s ,  anemia, hepatosplenomegaly, 
mala ise  and weight  loss .  Fo l lowing a Salmonel la B e n t e r i t i s  he 
developed d i f f u s e  p r o l i f e r a t i v e  g lomeru lonephr i t i s .  An t i nuc lea r  
an t i bod ies  and DNA b ind ing  were e levated and serum C3 was tempor- 
a r i l y  depressed. Eva lua t i on  o f  t he  complement (C) system cons is -  
t e n t l y  demonstrated complete absence o f  C4, both  immunochemically 
and f unc t i ona l l y ,  and l a c k  o f  hemoly t ic  C a c t i v i t y .  The a l t e r -  
na te  pathway was i n t a c t .  Reduced opson izat ion o f  zymosan by t he  
p a t i e n t ' s  serum was co r rec ted  by adding C4. Ant ibody response t o  
bacter iophage OX 174 was impaired, immunologic memory was absent 
and s a e c i f i c  IgG cou ld  n o t  be detected. However, ant ibody t i t e r s  
t o  Salmonella D ant igen,  a polysaccharide, were adequate. A de- 
creased percentage o f  pe r i phe ra l  blood lymphocytes formed E- 
rose t t es ,  and i n  v i t r o  lymphocyte t ransformat ion t o  mitogens and 
a l l ogene i c  c e l l s  was depressed. I ncuba t i on  o f  t he  p a t i e n t ' s  
serum w i t h  endotox in  d i d  n o t  generate chemotact ic f a c t o r .  E i g h t  
f a m i l y  members i n c l u d i n g  both  parents a re  heterozygous f o r  C4 de- 
f i c i e n c y  w i t h  h a l f  normal C4 l e v e l s .  Linkage o f  t he  C4 d e f i c i e n t  
gene t o  t he  major h i s t o c o m p a t i b i l i t y  l o c i ,  PGM3, properd in  f a c t o r  
B and g lyoxa lase- I  cou ld  be demonstrated f u r t h e r  s t rengthen ing 
t he  importance o f  chromosome 6 i n  immune regu la t i on .  Abnormal 
immune responses assoc ia ted w i t h  C4 d e f i c i e n c  suggest an 
impor tant  r o l e  o f  t he  c l ~ s s i c ? l  pathway f o r  tge normal f u n c t i o n  
o f  humoral and c e l l u l a r  immunity. 

CHEMOTACTIC MIGRATION OF NEUTROPHILS UNDIER AGAROSE: 523 EFFECT OF VARIOUS FACTORS. T. Jacob John and Otto. 
Sieber ,  J r .  (Spon. by Vincent A. F u l g i n i t i )  Univer- 

s i t y  of Arizona Medical Center ,  Department of P e d i a t r i c s ,  Tucson, 
Arizona. 

Human p e r i p h e r a l  blood neu t roph i l  leukocyte  chemotaxis was 
t e s t e d  i n  a  new and simple technic .  The c e l l s  and chemotactic 
a t t r a c t a n t  were placed i n  w e l l s  c u t  3  mm a p a r t  i n  a n  agarose  
medium. The c e l l s  moved r a p i d l y  towards t he  a t t r a c t a n t ,  bu t  n o t  
towards c o n t r o l  substances  such a s  bovine albumin and t i s s u e  cul- 
t u r e  medium. The speed of migra t ion was ca l cu l a t ed  from t h e  mean 
d i s t a n c e  t r a v e l l e d  by t h e  10 f a s t e s t  c e l l s  a t  t ime i n t e r v a l s  such 
a s  2,  4, 6  and 8 hours.  The speed of mig ra t i on  was unaffec ted  by 
1) t he  presence  o r  absence of mononuclear c e l l s  o r  non-excessive 
numbers of r ed  blood c e l l s  i n  t h e  neu t roph i l  c e l l  suspension; 2) 
c e l l  concen t r a t i ons  between 1 x 106 and 1 x 108 per 0.1 ml; 3 )  a  
de l ay  of upto  24 hours  between c o l l e c t i o n  of blood and t e s t i n g ;  
and 4) smal l  v a r i a t i o n s  of t he  d i s t a n c e  between the  we l l s .  
Freezing and thawing f resh-f rozen human serum upto  5  t imes  d i d  
no t  d iminish  i t s  a b i l i t y  t o  a t t r a c t  neu t roph i l s .  The a d d i t i o n  of 
endotoxin t o  serum was no t  found t o  enhance t he  speed of migra- 
t i o n .  Fac to r s  t h a t  r e t a rded  migra t ion were 1 )  agarose  medium 
o l d e r  than one day; 2) c e l l  concen t r a t i ons  below 1 x 10610.1 m l ;  
3 )  c e l l s  o l d e r  than one day; and 4) d i s t a n c e  between t h e  w e l l s  of 
over 4.5 mm. Thi s  t e s t  i s  simple and reproducible ,  r e q u i r e s  no 
s p e c i a l  equipment o r  t r a i n i n g  and may be  done on 2-3 m l  of blood 
i f  neu t roph i l  counts  a r e  n o t  too  low. Thus it is  eminently s u i t -  
ed f o r  r o u t i n e  c l i n i c a l  a p p l i c a t i o n  i n  eva lua t i ng  p a t i e n t s  w i th  
increased s u s c e p t i b i l i t y  t o  i n f e c t i o n .  

THE EFFECT OF STEROIDS ON THE IMMUNE FUNCTIONS I N  524 RHESUS MONKEYS. T. Jacob John, Marlene S t ah l ,  Carla 
Lohman, Vincent A. F u l g i n i t i .  Un ive r s i t y  of Arizona 

Medical Center ,  Department of P e d i a t r i c s ,  Tucson, Arizona. 
The e f f e c t  of co r t i sone  a c e t a t e  and dexamethasone on t he  non- 

s p e c i f i c  and s p e c i f i c  immune func t ions  e s p e c i a l l y  those  a g a i n s t  
vacc in i a  v i r u s  i n f e c t i o n ,  was i nves t i ga t ed  i n  groups of young 
a d u l t  rhesus  monkeys. Cor t i sone,  i n  doses  of 50-125 mg/Kg/day 
produced marked neu t roph i l i c  leukocytos is .  However, dexametha- 
sone, i n  doses  of 5-15 m g / ~ ~ / d a y  d id  not  produce neu t roph i l i c  
leukocytos is .  Among t h e  va r ious  analogs  of c o r t i s o n e ,  t h i s  
appears  t o  b e  t he  only agent  which does not  cause  neu t roph i l i c  
leukocytos is .  Both drugs  reduced the  p ropo r t i ons  of neu t roph i l s  
reducing n i t r o b l u e  t e t r azo l ium dye, t h e  numbers of c i r c u l a t i n g  
lymphocytes and t h e  thymidine i nco rpo ra t i on  of lymphocytes stim- 
u l a t e d  w i th  phytohemagglutinin, pokeweed mitogen and vacc in i a  
v i r u s  ant igen.  When vacc ina t i on  was performed whi le  monkeys were 
on dexamethasone, t h e i r  cutaneous r e a c t i v i t y  and t h e  thymidine 
i nco rpo ra t i on  of t h e i r  lymphocytes i n  response t o  s t imu la t i on  
w i th  vacc in i a  v i r u s  an t igen ,  were both  suppressed. Moreover 
vacc in i a  v i r u s  n e u t r a l i z i n g  ant ibody product ion was delayed i n  
them and t h e i r  peak ant ibody l e v e l s  were s i g n i f i c a n t l y  lower than 
i n  o the r  vaccinated  animals no t  t r e a t e d  w i th  s t e r o i d s .  These 
r e s u l t s  i n d i c a t e  t h a t  g lucoco r t i co id s  may have profound e f f e c t s  
on s eve ra l  non-specific and s p e c i f i c  immune func t ions ,  inc luding 
t he  numbers and func t ions  of neu t roph i l s  and lymphocytes, c e l l  
mediated immunity and ant ibody production. 

MODIFICATION OF NEUTROPHIL CHEMOTAXIS BY AMNIOTIC 

525 FLUID. Abdul J. Khan, Leonard Glass, Chia Chang, 
Parv in  Khan, Ethan Levy and Hugh E. Evans, Dept. o f  

Ped ia t r i c s ,  Jewish Hosp i t a l  and Medical Center o f  Brooklyn, N.Y. 
The immunologic p rope r t i es  o f  amnio t ic  f l u i d  (AF) a re  n o t  w e l l  

understood. We have assessed the  e f f e c t  o f  8 term AFs on chemo- 
t a c t i c  i nd i ces  ( C I )  of  neu t roph i l s  (PMNs) obta ined from 8 non- 
pregnant adu l t s .  CIS were determined u t i l i z i n g  a mod i f i ed  Boy- 
den 's  technique i n  which PMNs were p laced on a 3Umicropore f i l -  
t e r  i n  t h e  upper chamber con ta in i ng  Hank's s o l u t i o n  (H), and a 
chemotact ic m ix tu re  o f  endotox in  (E), serum (S), and H i n  t he  
lower  chamber. CIS w i t h  H a lone i n  both  chambers represented 
random m ig ra t i on  (RM). The e f f e c t  o f  AF was eva luated by 1 )  add- 
i n g  AF t o  t he  upper chamber 2 )  adding AF i ns tead  o f  E t o  t he  
chemotact ic m ix tu re  3 )  p l a c i n g  o n l y  H and AF i n  t h e  lower chamber. 
The r e s u l t s  represent  means and (s tandard dev ia t i ons ) .  
Upper H H+AF H H H 
Lower S+E+H StEtH S+AF+H H+AF H 
CIS 340 (115) 219 (102) 172 (50) 81 (30) 60 (27)  

AFs s i g n i f i c a n t l y  r e ta rded  the  CIS when added t o  t he  upper 
chamber (p=0.03). When added t o  S, they generated chemotact ic 
a c t i v i t y  which was l e s s  ( p c 0 . 0 1 )  than t h a t  generated by E bu t  
h igher  ( ~ ~ 0 . 0 1 )  than AF and H o r  H a lone i n  t he  lower chamber. 
The a c t i v i t y  o f  AF + H was s i m i l a r  t o  RM. It may be speculated 
t h a t  AF i n  assoc ia t i on  w i t h  serum chemoattracts PMNs a t  t he  on- 
s e t  o f  amnio t ic  i n f e c t i o n  syndrome, and l a t e r  on keeps them a t  
t he  s i t e  by i n h i b i t i o n  o f  chemotaxis. 

:T.TllOTWSATZII:4 TllE T7JAT'T;;'i OF STEKnTn-XSTSTKJT 526 C~iILnllonn DiX1iITn.lYnSITTS. Rohert n.  ]:lei,, Gary S .  
Racllelefsky , Tl~oil~as J. F i sche r ,  1;arold E .  Paulus ,  

E. !;ichard Stiehm. 1JCT.A School of  ' iedicine, nept.  of Pecl ia t r ics ,  
Los Angeles, CaliEornia.  

' l e thot rexate  (!ITS) has  heen used succes s fu l l y  i n  a d u l t s  w i th  
s t e r o i d - r e s i s t a n t  dermatomyositis (Vi). TJe used :!TY i n  5 ch i ld -  
ren with D'I who were e i t h e r  r e s i s t a n t  t o  s t e r o i d s  a f t e r  3  months 
of therapy o r  who developed unacceptable s i d e  a f f e c t s .  Diaf,nosis 
of  D:.! was documente(l by c l i n i c a l  course ,  n !~ys i ca l  exam, serrlm 
muscle enzyme e l eva t ions ,  muscle h iops i e s  and e lec t romvo~rams.  

Two ? i r k ,  ages 12 anrl 4 ,  had minimal response t o  d a i l y   red- 
nisone ( 2  nglkg) q iven f o r  6 months. Eoth developed marked 
c u s h i n ~ o i d  changes with s t r i a e ;  t he  former a l s o  developell l~vpe r -  
t ens ive  encephalopathy and se i zu re s .  A 12  venr  o ld  male improved 
on s t e r o i d s  but  developed b i l a t e r a l  c a t a r a c t s :  decreas ing s t e r o i d s  
caused r e l apse  of 11'1. A 6 yea r  o ld  male developer! r e sp i r a to ry  
f a i l u r e  whi le  on s t e r o i d s  and a  It+ yea r  o ld  nn l e  had p e r s i s t e n t  
muscle weakness de sp i t e  s t e r o i d  therany f o r  over  3 yea r s .  

All p a t i e n t s  were t r e a t e d  wi th  :.IT:< (1 mg/kg) given in t raven-  
ous ly  a t  weekly i n t e r v a l s :  t h e s e  j n t e r v a l s  uc re  progress ively  
lengthened a s  improvement ensued. !larked c l i n i c a l  and l a lwra to ry  
improvement occurred w i th in  4  weeks; by 3  months 2 of 5 p a t i e n t s  
were f r e e  of symptoms wh i l e  t h e  o t h e r s  were markedly improved. 
Prednisone was then tapered t o  15-20 ng q.0.d. The only s i d e  
e f f e c t  of  ?ITX was t r a n s i e n t  nausea. Two p a t i e n t s  a r e  now o f f  
:ITS a f t e r  1 yea r  and remain we l l .  

'IT:< is  an e f f e c t i v e  adjunct  therapy f o r  childllood den?ntoiayo- 
s i t i s .  



CRYOGLOBULINEMIA AND AUTOIMMUNE HEMOLYTIC ANEMIA I N  527 A 2% YEAR OLD CHILD. Roberto R. Kretschmer, Armando 
R. Or l i na ,  P h y l l i s  J. Unger, Ameeta Bamzai and 

Samuel P. Gotoff.  Div. Immunology, Dept. Peds.,  and Blood Res.Lab. 
Michael Reese Med. Ctr. ,  P r i t z k e r  Sch. Med., Univ. of Chicago. 

A 2% yea r  o l d  b l ack  male w i th  autoimmune hemolytic anemia, 
d i f f u s e  hypergammaglobulinemia, rheumatoid f a c t o r  and a n t i n u c l e a r  
ant ibody a c t i v i t y ,  hypocomplementemia and depressed c e l l  mediated 
immunity was s tudied.  Anti-e, a n t i - i  and an t i -d l  an t i bod ie s  were 
found i n  t h e  serum. Anti-e an t ibod ie s  of t h e  IgG c l a s s  were a l s o  
e lu t ed  from t h e  red  blood c e l l s .  

The serum contained 15 mg/dl of  cryoglobul in ,  an unusual 
f i nd ing  i n  t h i s  age  group, which upon i s o l a t i o n  and f r a c t i o n a t i o n  
on Sephadex G-200 revealed  polyclonal  IgG and monoclonal (lambda) 
IgM. The former had an t i - e  antibody a c t i v i t y ,  bu t  no a n t i - i  o r  
a n t i - d l  ant ibody a c t i v i t y .  The monoclonal IgM of t h e  
c r y o p r e c i p i t a t e  was a  rheumatoid f ac to r .  The rheumatoid f a c t o r  
remaining i n  t he  serum a f t e r  c ryop rec ip i t a t i on  reacted  aga ins t  a  
panel  of  human an t i - e  IgG an t ibod ie s ,  and aga ins t  Rh-Null c e l l s  
coated  w i th  one source  of a n t i - d l  an t i bod ie s .  It d id  not r e a c t  
a g a i n s t  anti-D IgG an t ibod ie s .  Thus a  rheumatoid f a c t o r  of 
l i m i t e d  s p e c i f i c i t y  ( an t i - e  and an t i -d l )  was demonstrated, some 
of which c ryop rec ip i t a t ed  (ant i -e) .  

The p a t i e n t  showed s i g n s  suggest ive  of immune complex d i s ea se  
whi le  t h e  cryoglobul in  was p re sen t  i n  h i s  serum. His c l i n i c a l  
condi t ion ,  t h e  cryoglobul in  and most of t h e  imunohematological  
abnormal i t ies  disappeared following high dose s t e r o i d  therapy.  

CHEMOTAXIS OF HUMAN CORD BLOOD MONOCYTES. Roberto R.  

5x8 Kretschmer, Prudence Stewardson, Cynthia Papierniak  
and Samuel P. Gotoff.  Div. Immunology, Dept. Peds., 

Michael Reese Med. Ctr . .  P r i t z k e r  Sch. Med.. Univ. of Chicaeo. - 
Chemotaxis of human cord blood monocytes and product ion of 

chemotact ic  f a c t o r s  by cord blood lymphocytes (LDCF) were 
evaluated  i n  t h i s  s tudy.  Monocytes and lymphocytes were obta ined 
by Ficoll-Hypaque g rad i en t  separa t ion.  Chemotaxis was measured 
wi th  a  modified Boyden's chamber technique us ing supernatant  
f l u i d  from phytohaemagglutinin s t imu la t ed  lymphocytes a s  t h e  
chemotactic a t t r a c t a n t .  

Random mob i l i t y  of cord monocytes was comparable t o  t h a t  of 
a d u l t  monocytes. Unstimulated lymphocytes, p a r t i c u l a r l y  cord 
lymphocytes, produced some LDCF a s  evidenced by t h e  b r i s k  
chemotaxis of a d u l t  monocytes towards supernatants  of 
uns t imula ted  cord lymphocytes. Yet, when cord monocytes were 
exposed t o  supe rna t an t s  of  unstimulated cord lymphocytes, 
i n h i b i t i o n  of  c e l l  migra t ion was observed. 

Chemotaxis of cord o r  adu l t  monocytes towards a d u l t  LDCF was 
normal, and chemotaxis of  a d u l t  monocytes was a l s o  normal wi th  
cord  LDCF a s  t h e  a t t r a c t a n t .  In con t r a s t ,  chemotaxis of cord 
monocytes towards cord LDCF was s i g n i f i c a n t l y  diminished when 
compared t o  t h a t  of a d u l t  monocytes a t t r a c t e d  by a d u l t  LDCF. 

These r e s u l t s  suggest  t h a t  abnormal cord monocyte chemotaxis 
r e s u l t s  from t h e  production of  i n h i b i t o r y  f a c t o r s  by cord 
lymphocytes, f o r  which only  cord monocytes have app rop r i a t e  
r ecep to r s .  These i n h i b i t o r y  f a c t o r s  may con t r i bu t e  t o  t h e  slow 
es tabl ishment  of  delayed h y p e r s e n s i t i v i t y  r e a c t i o n s  i n  newborn 
i n f a n t s .  

GRAFT VS HOST REACTION (GVH) AFTER TRANSPLANTATION OF 529 EMBRYONIC LIVER CELLS TO A PATIENT WITH SEVERE COM- 
BINED IMMUNODEFICIENCY DISEASE (SCID). James V. - - - ~ . , 

Lust ig ,  C h r i s t i a n  H . L .  Rieger and Richard M.  Rothberg. Univer- 
s i t y  of  Chicago Hospi ta ls ,  Dept. of  Peds., Chicago, 1 1 .  60637. 

A 5% month o ld  boy with SCID had no mixed leucocyte  r eac t i on  
(MLR) compatible bone marrow donor. He was t he re fo re  given an 
i n t r a p e r i t o n e a l  i n j e c t i o n  o f  3 .7  X lo6 hepa t i c  lymphoid c e l l s  
from a  1 . 7  cm long embryo (4-5 weeks g e s t a t i o n ) .  P r io r  t o  t r a n s -  
p l a n t a t i o n ,  T - r o s e t t e s ,  MLR and lymphocyte response t o  PHA were 
absen t .  B -ce l l s ,  absent  a t  b i r t h ,  increased t o  50% of c i r c u l a t -  
i ng  lymphocytes but t h e r e  was no s i g n i f i c a n t  immunoglobulin pro-  
duct ion p r i o r  t o  t r a n s p l a n t a t i o n .  Red c e l l  adenosine deaminase 
was normal. Three weeks a f t e r  t r a n s p l a n t a t i o n ,  t h e  p a t i e n t  dev- 
e loped f eve r s  t o  3g0c, d i a r r h e a ,  eos inoph i l i a  (9500/mm3), a lope-  
c i a ,  edema and a  maculopapular r a sh .  There was no hepatospleno- 
megaly o r  a l t e r a t i o n  of  l i v e r  enzymes. Diarrhea and edema r e -  
solved wi thout  t rea tment .  The r a sh ,  a lopec i a  and eos inoph i l i a  
improved but  have f l uc tua t ed  s ince .  A s k i n  biopsy dur ing one of 
t h e s e  episodes  demonstrated vacuol iza t ion and spongios is  of  t h e  
epidermal ba sa l  l a y e r  with a  pe r iva scu l a r  lymphocytic i n f i l t r a t e  
c o n s i s t e n t  with GvH. With t h e  onset  of  t h e  GvH, T - ro se t t e s  ap- 
peared and even tua l ly  ro se  t o  18%. By one yea r  a f t e r  t r a n s p l a n t -  
a t i o n ,  t h e  p a t i e n t  had developed a  normal MLR and lymphocyte r e -  
sponse t o  candida, and a  s i g n i f i c a n t  i nc rea se  i n  responsiveness 
t o  PHA and pokeweed mitogen. There i s  no evidence of  B-cell  
f unc t ion .  This  da t a  suggests  t h a t  even t h e  most immature lym- 
phoid c e l l s  t e c h n i c a l l y  ob t a inab l e  a r e  capable  of  p a r t i c i p a t i n g  
i n  a  GvH r eac t i on .  

SECRETORY ANTIBODY FOLLOWING RESPIRATORY SYHCYTIAL 530 VIRUS INFECTION IN  INFANTS. Kenneth McIntosh, Helen 
Masters, I na ra  Orr,  Ru K. Chao and Roger M. B a r k i n .  

Univ. of ~ o l -  o o f e p t .  o f  Ped., Denver, Colo. 
Recurrent r e s p i r a t o r y  s y n c y t i a l  v i r u s  (KSV) i n f e c t i o n s  a re  

common, and t h i s  l a c k  o f  na tu ra l  immunity i s  l i k e l y  t o  impede 
vaccine e f f i c a c y .  The immunologic events f o l l o w i n g  na tu ra l  i n -  
f e c t i o n  a re  t he re fo re  o f  i n t e r e s t .  I n  p a r t i c u l a r ,  t he  r o l e  o f  
secre tory  ant ibody i s  n o t  def ined. We the re fo re  obta ined s e r i a l  
v i r u s  c u l t u r e s  and nasal sec re t i ons  i n  51 c h i l d r e n  under 6  months 
o l d  h o s p i t a l i z e d  w i t h  RSV i n f e c t i o n s .  Secre tory  n e u t r a l i z i n g  
(neut) a c t i v i t y  response (23x measured by  plaque reduc t i on )  was 
seen i n  on l y  9 (18%), whereas a  f l uo rescen t - s ta i n i ng  ( f - s )  a n r i -  
RSV IgA response ( 2 4 ~ )  was found i n  31 (61%). There was no cor -  
r e l a t i o n  i n  i n d i v i d u a l  secre-cions between neut  a c t i v i t y  and f - s  
anti-RSV IgA l e v e l .  Neut a c t i v i t y  was o f t e n  (44%), and f - s  a n t i  
IgA r a r e l y  (2%) found i n  acute  specimens. 

Among 30 c h i l d r e n  where cessat ion o f  v i r u s  shedding was docu- 
mented and a  secre tory  specimen a v a i l a b l e  1-5 days l a t e r ,  21 
(70%) developed secre-cory f - s  anti-RSV IgA. Age was n o t  a  s i g -  
n i f i c a n t  f a c t o r  i n  t he  inc idence o r  speed o f  t h i s  response. 

I n  i n f a n t s  under 6 months secre tory  IgA ant ibody t o  RSV com- 
monly appears du r i ng  o r  s h o r t l y  a f t e r  i n fec t i on .  Th is  ant ibody 
i s ,  however, u s u a l l y  non-neut ra l iz ing.  Conversely, sec re to ry  
n e u t r a l i z i n g  a c t i v i t y  does n o t  appear t o  be IgA ant ibody. The 
non- funct iona l  ( i  .e. non-neutral  i z i n g )  nature  o f  t h i s  ant ibody 
may be r e l a t e d  t o  t he  r e l a t i v e  l ack  o f  p o s t - i n f e c t i o n  immunity 
i n  young i n fan t s .  

SURVEY OF CHILDREN FOR OCCULT RHEUMATOID FACTORS 531 John J .  M i l l e r ,  111, Lvnne Olds-Arroyo, Toru Akasaka, 
and John H. Vaughan. Ch i ld r en ' s  Hospi ta l  a t  S t an fo rd ,  

Department of P e d i a t r i c s ,  S tanford  Un ive r s i t y ,  S tanford ,  CA., and 
Scr ipps  C l in i c  and Research Foundation, La J o l l a ,  CA. 

Occult  an t i bod ie s  t o  IgG (anti-IgGs, rheumatoid f a c t o r s )  have 
been repor ted  i n  j uven i l e  rheumatoid a r t h r i t i s  (JRA). We have 
s tud i ed  t h e  incidence  and d i agnos t i c  usefulness  of o c c u l t  a n t i -  
IgGs wi th  2  procedures.  Glutaraldehyde-aggregated Cohn f r a c t i o n  
I1 g lobu l in  (F I I )  adsorbed equal  amounts of g lobu l in  from s e r a  
from normal and JRA ch i ld r en  and only d i s t i ngu i shed  s e r a  from l a -  
t e x  f i x a t i o n  (LF) p o s i t i v e  (+) a d u l t s .  Sepharose-bound F I I  i n  
columns was used t o  s tudy s e r a  from 52 ch i ld r en  w i th  JRA, 5 nor- 
mal ch i l d r en ,  5  a d u l t s  w i th  RA and 2  normal a d u l t s .  Acid e l u a t e s  
of t he  columns produced LF (+) s l i d e  t e s t s  w i th  s e r a  from a l l  
a d u l t s ,  from 2 of 5  normal ch i ld r en ,  and from 27 of 52 c h i l d r e n  
w i th  JRA. This  a c t i v i t y  was l a b i l e ,  and tube  LF assays  were (+) 
i n  only  10  of 44 neu t r a l i zed  and concentra ted  e l u a t e s .  P ro t e in  
was adsorbed t o  Sepharose-bound F I I  from a l l  s e r a ,  but  11 ch i ld ren  
w i th  JRA had increased amounts, s i m i l a r  t o  those  from LF (+) 
a d u l t s  (>0.2% of serum p r o t e i n ) ,  and g r e a t e r  than those  from 
o the r  ch i l d r en .  These were from 1 of 3 wi th  a c t i v e  systemic JRA; 
8  of 26 w i th  a c t i v e  p o l y a r t i c u l a r  JRA, 2 of 8 wi th  i n a c t i v e  poly- 
a r t i c u l a r  JRA, 0  of 2  wi th  i n a c t i v e  sys temic ,  and 0 of 1 3  w i th  
p a u c i a r t i c u l a r  JRA. Of t he  11, 7 were a l ready known t o  have LF 
(+) serum. Increased l e v e l s  of occu l t  anti-IgGs may de f ine  a  sub- 
group, but  they d i s t i n g u i s h  only a  smal l  propor t ion of ch i l d r en  
w i th  JRA from normal ch i ld r en  and a r e  no t  u s e f u l  f o r  d i agnos i s .  

MEMBRANE DEFORMABILITY I N  THE CHARACTERIZATION OF 532 DISORDERS OF HUMAN NEUTROPHIL MOVEMENT .M. E. Mi l l e r  
and K.A. Myers.Harbor General Hospi ta l .  Dept. of 

Ped i a t r i c s .  Los Angeles, Ca l i fo rn i a .  
Primary d e f e c t s  of t h e  c e l l  membrane a r e  thought t o  unde r l i e  

some of t h e  i n t r i n s i c  abnormal i t ies  of human polymorphonuclear 
leukocyte(PMN) movement.Confirmation of t h i s  hypothes is  has,how- 
ever,been l im i t ed  by a v a i l a b l e  methodology.The s t u d i e s  now repor- 
ted  u t i l i z e  c e l l  e l a s t ime t ry  i n  demonstrating t h e  f i r s t  evidence 
f o r  abnormal membrane func t ion  i n  a  number of i n t r i n s i c  abnormal- 
i t i e s  of  PMN movement.Two groups of s t u d i e s  were performed. I n  
t h e  f i r s t  group,deformabi l i ty  of PMNS from s u b j e c t s  w i th  a  va r i e -  
t y  of recognized d e f e c t s  of PMN movement were measured.Results 
were expressed i n  cmHg negat ive  p re s su re s  r equ i r ed  t o  a s p i r a t e  
PMNS i n t o  3-5u micropipet tes .  Simultaneous measurements were a l s o  
made of chemotaxis(Boyden chamber) and random mob i l i t y ( cap i l1a ry  
tube) .Subjects  s t ud i ed  included 2  ch i ld r en  wi th  t he  " lazy leuko- 
c y t e  syndrome", 2  b ro the r s  w i th  a  f a m i l i a l  movement d e f e c t ,  a  
ch i l d  w i th  an i s o l a t e d  de fec t  of chemotaxis but  normal random 
mobi l i ty ,  and p a t i e n t s  wi th  d i abe t e s  me l l i t u s ,bo th  on and o f f  
i n s u l i n .  I n  a l l  cases,PMNS which were d e f i c i e n t  i n  movement a l s o  
showed markedly decreased deformabi l i ty- i .e .  had s i g n i f i c a n t l y  
more r i g i d  membranes than normal PMNS (p<.001) .  I n  t h e  second 
group of s tudies ,normal  PMNS were measured i n  each of  t h e  t h r e e  
assays  under a  v a r i e t y  of cond i t i ons  known t o  a l t e r  membrane de- 
formabi1ity.Membrane deformabi l i ty  i s  ca2+ dependent and decreased 
by g l y c o l y t i c  i n h i b i t o r s .  PMNS s o  t r e a t e d  were a l s o  found t o  have 
decreased chemotaxis.The d a t a , t h u s , c o r r e l a t e  membrane deformabi l i -  
t y  w i th  c e l l  movement. 



DECREASED OPSONIC AND CHEMOTACTIC ACTIVITIES IN SERA 533 OF POST-BURN PATIENTS AND PARTIAL OPSONIC RESTORATION 
WITH PURIFIED PROPERDIN AND PROPERDIN C0NVERTASE.G. 

Miller,G. Nathenson and R.E. Spitzer.Harbor General Hospital, 
Montefiore Hospital and Upstate Medical Center;Departments of 
Pediatrics.Los Angeles,New York City,and Syracuse. 

Bacterial infections remain the major cause of death in burn 
injury.Indirect evidence has supported an etiologic role for the 
alternate complement pathway.We have studied,over the past three 
years,serially collected sera from 12 patients with lo to 3Oburns 
involving from 20% to 85% of body surface.Mean opsonic (towards 
baker's yeast) and chemotactic activities were significantly de- 
creased (pc.001) in all patients, for periods as long as 6 weeks 
post burn.Serially collected samples from three patients were 
assayed for a number of complement parameters,including C3, C4, 
C3-9 hemolytic activity,Factor B,properdin(P)and properdin con- 
vertase(s).All factors were decreased for the first 3-4 days 
post burn.C3,C4,C3-9 hemolysis and Factor B then returned to nor- 
mal,however, while P and PC remained at levels less than 50% of 
normal (pc.001) for up to 4-6 weeks.The addition of either puri- 
fied P or purified PC to opsonically deficient sera resulted in 
significant (p(.OOl),but not total restoration of yeast opsonic 
activity.We conclude: 1)Patients with severe thermal injury have 
significant and persistent decreases in serum opsonic and chemo- 
tactic activities;Z)The duration of these abnormalities correla- 
tes with persistent decreases of P and PC;3)Since the addition 
of P or PC partially reconstitutes opsonic activities, a signifi- 
cant defect of the alternate pathway is suggested. 

IMMUNOLOGIC STUDIES IN CliILDHOOD THROMBOCYTOPENIC 534 PURPURA (TP). Nasser Movassaghi, Sanford L. Leikin. 
Geo. Wash. Univ. Schl. Med., Dept. Child 111th. and 

Develop.; Children's Hosp. Nat. Med. Ctr., Wash., D.C. 
Childhood TP is due to shortened platelet survival of unknown 

cause. The serotonin release test (SR) has been shown to detect 
platelet antibody. 31 children with TP were studied using SR and 
platelets from a panel of donors with different HLA types (P) and 
autologous platelets after recovery (A). The test was done with 
sera obtained in the thrombocytopenic phase in all patients, in 
partial recovery in 4 and after complete recovery (CR) in 13. 
The thrombocytopenic sera were positive in 52% of the patients 
with P, in 72% with A and in 89% with P or A. Although many of 
the positive SR's were with platelets from panel donors which 
shared one or more HLA antigens with the patients, a definite 
pattern in relation to the HLA system could not be established. 
CR occurred in 87% of patients whose sera were P positive at 
diagnosis. Post-CR sera from all patients were negative with P 
and 15% were positive with A. Of 4 patients in partial recovery 
one remained negative and 3 positive with either P or A. The 
results of this study indicate that childhood TP is an autoimmune 
disorder caused by the appearance of platelet antibody, its pre- 
sence at diagnosis does not have prognostic significance and the 
antibody usually disappears after CR. Since some autoimmune 
disorders are associated with an increased frequency of certain 
HLA antigens, the HLA type of 21 patients was obtained. The 
frequency of W-27 was greater than expected (0.24 vs. 0.08, 
p C.05); however, when correlated for the number of specifici- 
ties examined these differences lacked significance. 

DELAYED CUTANEOUS HYPERSENSITIVITY IN C O N T K O ~  535 CHILDREN. Aurea I. Munoz and David Limbert. 
(Intr. by Antonio Ortiz). Dept. of Ped., San 

Juan City Hosp., P. R. Med. Center 
Tests for delayed cutaneous hypersensitivity were 

done on a group of patients, excluding those with con- 
ditions known to impair cellular immunity, in order to 
assess the normal pattern of reactivity at various 
ages. One hundred-thirty infants 0-11 mos old (Group I] 
nnd 164 pts 1-5 yrs old (Group 11) were skin-tested 
with Candida (C) 1:100, Streptokinase (S) (100 U in 
0.1 CC) and C 1:10 in various combinations. There was 
a significantly greater frequency of induration (I) 
reactions 5 mm or more in diameter, and erythema reac- 
tions 10 mm or more, in Group I1 than in Group I. The 
frequency of such reactions in the entire group was 
greatest with C 1:10 and comparable with C 1:100 and 
S. Induration reactions less than 5 mm decreased 
sharply in frequency after age 2, but still occurred 
in 31.1% of 3-5 yr old pts tested with C 1:100 and 
25.8% of those tested with S. In the entire group, a 
similar proportion of pts reacted with less than 5 mm 
I to both C 1:100 and S (30.2%) as with 5 mm I or 
greater to both antigens (27.9%). Delayed cutaneous 
hypersensitivity is a function of age; an appreciable 
number of normal infants and young children react to 
commonly employed antigens with less than 5 mm I, the 
number decreasing progressively with age. 

FOUR YEAR SURVIVAL AFTER THYMUS TRANSPLANT INCOMBINED 536 IMMUNODEFICIENCY (CID) . Stephen Murphey, James Nagel, 
Michael Facktor, David Gitlin and Philip Fireman. 

Univ. of Pittsburgh Sch. of Med., Dept. of Ped., Pittsburgh, Pa. 
Thymic dependent lymphocyte function in CID has been restored 

with a fetal thymus transplant but humoral antibody function has 
not. An 18 month old male presented with recurrent pulmonary 
infections, impairedgrowth, profoundlymphopenia, deficient serum 
IgG and IgA and elevated IgM. Delayed hypersensitivity skinrests 
to Candida, tetanus and SK-SD were negative as were in vitro 
lymphocyte responses to mitogens. Lymph node biopsy was compat- 
ible with severe CID. At 23 months of age a 16 week male fetal 
thymus was transplanted into the rectus abdominis muscle. De- 
layed skin tests to Candida became positive at2weeks post trans- 
plant and to tetanus at 3 months, but lymphopenia and in vitro 
responses to mitogens were variable. Repeated attempts at DNFB 
sensitization have been unsuccessful. Now, 4 years post trans- 
plant, delayed hypersensitivity skin tests were positive. Spon- 
taneous T-rosette formation was 45.7%. In vitro lymphocyte re- 
sponses to PHA, pokeweed and MLG were normal. Serum is~~~unoglobu- 
lins have shown a gradual increase of IgG (750 mg%) and IgA 
(187 mg%) and reduction of IgM (37 mg%). Isohemagglutinins were 
absent. Specific antibody to a variety of antigens including 
diphtheria, tetanus, typhoid, octavalent pneumococcal polysac- 
charide and influenza remain deficient and exogenous gamma globu- 
lin therapy has been continued. These data indicate that recon- 
stitution of thymic dependent immunological function in CID can 
be achieved with a fetal thymus transplant. Survival of this 
patient, however, is still dependent upon exogenous IgG therapy. 

DEVELOPMENT OF TETANUS AND DIPHTHERlA 16E ANTLBODIES 537 AFTER IKWNIZATION. James Nagel, Dianna Svec, Tomi 
Waters and Philip Fireman. Univ. of Pittsburgh Sch. 

of Med., Dept. of Ped. Pittsburgh, Pa. 
Tetanus and diphtheria IgE and IgG antibodies were measured by 

radioallergosorbent test (RAST) and sheep cell hemagglutination 
respectively in 39 selected individuals (9 to 57 years) 10-21 
days after booster immunization with alum precipitated tetanus- 
diphtheria toxoids. These individuals had no severe adverse 
reactions to this or prior immunizations. Tetanus IgG increased 
from a geometric mean antibody titer of 8 ~ 1 0 - ~  to 8 ~ 1 0 - ~  follow- 
ing immunization. Tetanus IgE increased from a mean % bound 
radioactivity of 2.05.2 (pre) to 3.19.6 (post): this increase 
was not statistically significant (P>0.1) but 2 of 17 atopic 
subjects increased tetanus IgE greater than 3 standard deviations 
(S.D.) above the mean. Diphtheria IgG antibody increased from 
a geometric mean antibody titer of 2 ~ 1 0 - ~  to 1.3~10-~ following 
immunization. Mean diphtheria IgE increased significantly 
(P>0.01) from 1.3+0.1% activity (pre) to 2.9+0.7% (post): one 
non-atopic and two atopic subjects had increases greater than 
3 S.D. above the mean. There was no correlation of these tetanus 
and diphtheria IgE responses to elevated total serum IgE greater 
than 200 ng% (P>0.1) or pre-existing ragweed IgE antibody 
(P>0.1). Mean diphtheria IgE antibody rise was greater in 
atopics than non-atopics (P>0.05) but tetanus IgE responses were 
not (P>0.1). These data document the development of diphtheria 
and tetanus IgE antibodies after normal immunization and has pro- 
vided an investigative model to study the synthesis of IgE 
antibodies in certain atopic and non-atopic individuals. 

SELECTIVE PRODUCTION OF ANTIBODIES TO TETANUS AND 538 DIPHTHERIA TOXOIDS. Gerald Nathenson, Steven Litwin, 
Albert Einstein Coll. Med., Montefiore Nosp. & Med. 

Ctr.,Dept. Ped.; Cornell Med. Coll. ,Dept. Med., New ~ o r k ,  New Yodc 
In response to certain antigens,antibodies of restricted spec- 

ificity have been identified in the human,as for example,the kappa 
(light chain) yG2 (heavy chain) homogeneous population induced by 
levan. Our analysis of antibodies reactive to the toxoids of teta- 
nus and diphtheria suggests a restricted response in antibody pro- 
duction to each of these antigens. Purified antibodies from speci- 
mens with elevated hemagglutination titers to tetanus (8) and 
diphtheria (4) were prepared by precipitation with the appropriate 
toxoid, then antibody separation with an acid glycine buffer. The 
purified specimens yielded only IgG proteins in concentrations of 
160 to 500 ug/ml. Though some of the tetanus specimens were de- 
rived from cord sera, in none of the total group were antibodies 
found in the IgA and IgM classes. Utilizing immunoelectrophoresis 
against heavy chain subclasses, genetic markers and kappa and 
lambda quantitations,specificity to the kappa yG1 antibody was es- 
tablished for both tetanus and diphtheria, since lambda light 
chains and other heavy chains were absent. Control experiments 
with three normal sera reacted directly with acid glycine buffer 
at y globulin concentrations similar to those of the purified tet- 
anus and diphtheria preparations demonstrated persistence of all 
y G  subclasses, both light chains,as well as IgA.IgM globulin was 
not found however; thus it is not possible to ascribe significance 
tothe absence of IgM in the purified antibody preparations. The 
datatend to support the selective production of tetanus and 
diphtheriaon the kappa yG1 molecule. 



NON-SPECIFIC LYMPHOCYTE EFFECTOR FUNCTION IN IMMUNO- 539 DEFICIENCY PATIENTS: MITOGEN-INDUCED CELLULAR CYTO- 
TOXICITY (MICC) AND ANTIBODY-DEPENDENT CELLULAR CYTO- 

TOXICITY (ADCC). David L. Nelson, Warren Strober, Andrew V. Much- 
more, and R. Michael Blaese. NCI, NIH, Bethesda. 

We have recently shown that T-cells mediate phytohemagglutinin 
(PHA)-induced MICC while sIg negative lymphocytes with receptors 
for IgG-Fc (K-cells) mediate ADCC. In patients with hypogamma- 
globulinemia (ay) and ataxia-telangiectasia, MICC was normal in 
spite of profound functional T-cell defects in other in vivo and 
in vitro (including PHA-induced lymphocyte proliferation) assays. -- 
ADCC was variable and even increased in some patients: the latter 
a sub-class of ay patients with normal percentages of Fc receptor- 
bearing but absent sIg bearing lymphocytes. Patients with the 
Wiskott-Aldrich syndrome and selective IgA deficiency had gener- 
ally normal MICC and ADCC. A patient with intestinal lymphangiec- 
tasia had enhanced MICC and diminished ADCC by chylous effusion 
lymphocytes relative to peripheral blood lymphocytes suggesting 
that MICC effector cells are selectively lost in this disease. In 
general, MICC correlated poorly with other in vitro and in vivo 
tests of T-cell function but was related to the percentage of 
lymphocytes rosetting with sheep RBC (T-cells). Hence the capa- 
bility of mediating MICC is a function unaffected by perturbations 
of lymphocytes resulting in T-cell deficiencies identified by oth- 
er techniques. Our finding of variable ADCC effector cell function 
demonstrates that K-cells are also subject to abnormalities in 
immunodeficiency patients. Analysis of immunodeficiency patients 
with tests of non-specific cytotoxic effector function provide u- 
nique insights into defects of lymphocyte function in man. 

IMMUNE RESPONSES IN INFANTILE CORTICAL HYPEROSTOSIS 
(I.C. H.) Olu 0. 0 un e and Robert C. Farmer (Spon. by 542 Melvin E. Jenkins: f:om the Dept. of Pediatrics and 

Child Health, Howard Univ. Col. of Med., Washington, D.C. 
Recent reports of I.C.H. occurring in two unrelated male in- 

fants with the Wiskott-Aldrich Syndrome and another case of I.C.H. 
with hypergammaglobulinemia and thrombocytosis have raised the 
possibility of an immunological defect playing an etiological 
role in Caffey's disease. We have studied humoral and cell medi- 
ated immune responses in an incant with I.C.H. 

Percentage of rosette forming peripheral lymphocytes was 65% 
(nl. 60-80) with an absolute T-cell count of 3,4121mm2; the per- 
centage of immunoglobulin bearing lymphocytes detected by immuno- 
florescence microscopy was 22% (nl. 10-25). In vitro lymphocyte 
proliferative responses were 170% and 190% of simultaneously per- 
formed control values for the non-specific mitogens Phytohemag- 
glutinin and Pokeweed Mitogen respectively. Delayed cutaneous 
sensitivity reaction to Keyhole Limpet Hemocyanine could not be 
demonstrated 48 hours after the challenge dose and specific anti- 
body response to KLH and diphtheria and tetanus toxoids was less 
than normal. 

We conclude from these results that the efferent limb of the 
immune system in I.C.H. is intact. The possible deduction of a 
defective afferent limb may be due to the disease or to the nor- 
mal state of functional immaturity of neonatal macrophages. 

SJUGREN'S SYNDROME WITH COLLAGEN VASCULAR DISEASE I N  HOMOZYGOUS c3 DEFICIENCY PRESENTING WITH FEVER,SKIN 540 CHILDREN. Michael E. Norman, Balu H. Athreya, Nabih 543 RASH AND ARTHRALGIAS AND RESPONDING TO WHOLE BLOOD 
H. Abdou, and Marv Ann South. Departments of Medicine TRANSFUSION. Ste hen 5.Osofsk ,Barry H.Thom son,- 

and ~ediatrics,mersi ty of ~Gs-ia School of Medicine, and F.Lint,Henry Gewurz.Rush Medycal College,gept.of Immunoyogy,Chica- 
The Children's Hospital of Philadelphia. go,Ill.and USAF Medical Center,Dept.of Pediatrics,Keesler AFB,Miss 

Sioaren's svndrome has rarelv been described in children. but A ~reviouslv well 34 monfh old male (SA)   re sen tine with fevers 
2 d 

we report 2 cases recently seen in girls. Collagen vascular di- 
sease has been associated with Sji5gren1s syndrome but glomerulo- 
nephritis (GN) is rare; our patients both have collagen vascular 
disease and GN. The diagnosis was established by the presence of 
sicca complex, Schirmer test, sequential parotid scintigraphy, and 
lip biopsy in both patients, and sialography and parotid biopsyin 
1 patient. Onset of symptoms was at 7 and 1 1  years. Both patients 
had increased immunoglobulins, positive ANA, DNA antibodies, LE 
cells, and cryoglobulinemia. One girl had normal urine, renal 
function, and complement profile, but mesangial GN with C3/lgM 
deposits on renal biopsy. The other girl had RBC casts, protein- 
uria, renal insufficiency, hypocomplementemia, and diffuse prolif- 
erative GN on biopsy. immunologic studies on the first patient 
showed normal peripheral blood lymphocyte proliferative responses 
to phytohemagglutinin and pokeweed mitogen, decreased E rosettes, 
but increased B cel Is (EAC rosettes and surface 19-bearing cells). 
Co-culture of T and B cel Is revealed enhanced lg synthesis of nor- 
mal and hypogammaglobulinemic B cells when cultured with patient 
but not normal T cells, suggesting a lack of suppressorTcells to 
explain hyperactivity of the humoral immune system in Sjb'gren's 
syndrome. 
Supported by Veterans Administration Grants and Public Health 
Service Grant RR-00240. 

ARE IDIOPATHIC SYSTEEZC LUPUS ERYTKENATOSUS (sLE) Ah?) 
SA1 A ~ ~ I C O I , ~ S A ~ ~  ASSOCIATED SE (A-SLE) DIFFEREIT DIS- 
V K- 

EASES? James D. Iiorthy;ay, ~udhir ~.'~nand, Ste:.rart 
P. Smith, (Spon. by Ira K. Brandt) Ind Univ Sch Med, Dept of Peds, 
Indianapolis. 

Several anticonwlsants have been implicated in the etiology 
of a clinical syndrome resembling SLE. 13 children with SLE have 
been analyzed in regards to clinical dtsease, serological. abnor- 
malities and renal involvement. 5 children with A-SLE were com- 
pared to 8 with SLE. Both groups ;.!ere similar in age of onset. 
2 of 5 A-SLE and 1 of 8 SLE were male. Clinical and laboratory 
findings .:rere similar in both groups, except for arthritis which 
was more prevalent in the SLE group. 4 of 5 riith A-SLE had overt 
renal disease; 3 diffuse membranoproliferative ( M P )  zlomerulo- 
nephritis (GN) and one focal GN. 6 of 8 with SLE had renal 
involvement. 2/8 had focal GN, 5 had M E N  and 1 membranous 
nephropathy. Antinuclear antibody titers were the same for both 
groups. Only 1 in the SLE group and none in the A-SLE group had 
a titer of< 1/80. With 1 exception, all in both groups had anti- 
bodies to bsth native and denatured DtlA. The clinical course in 
both groups has been variable. All of the patients have been 
treated with Prednisone and/or iaxunosuppressives. Serological 
abnormalities have persisted in both grsups despite Prednisone 
therapy and removal of the anticonwlsant. None of the patients 
in either group have died. 3/4 A-SLE and 3/8 SLE have protein- 
vria. None are uremic. 

A-SLE does not appear to be significantly different from SLE. 

. . .  
skin ;ash and arthralgias was found to lack C3 by imm;nochemical 

. 

(undetectable) and hemolytic (l%normal) assays.No infectious agent 
was demonstrated.Protein levels of Clq,C4,C5,properdin and C3b-INA 
were normal and complement (C) components C1-9 except C3 were nor- 
mal by hemolytic assay.Factor B was 702 (normal 175-275)uglml.The 
CH50(13%norma1) was reconstituted by addition of purified C3.1m- 
mune adherence was normal.SA serum did not support phagocytosis of 
C.albicans or E.m,generate significant neutrophil chemotactic -- 
factors or mediate bactericidal activity against g.=; these ac- 
tivities were restored by purified C3.Cobra venom factor failed to 
cleave factor B to B. Transfusion of 320 ml 1 hour-old normal whoa 
blood on the 52nd day,resulting in transient elevation of C3 level 
to 25mg% to levels undetectable bv 69 hours,was followed by dis- 
appearance of fever,arthralgias and rash as well as return of pre- 
viously elevated CRP levels to norma1.A defect in the synthesis of 
C3 was supported by absence of C3 antigens;genetic studies in 24 
family members showing autosomal codominant inheritance;lack of 
anti-C3 activity when normal serum or purified C3 were preincu- 
bated with SA serum;and a normal rate of catabolism of transfused 
C3. SA thus represents a unique individual with homozygous C3 de- 
ficiency whose clinical signs and symptoms were abated by whole 
blood transfusion and demonstrates the value of C analyses in the 
evaluation of patients with similar unexplained symptoms. 

LEUKOCYTE CHEMOTAXIS OF CORD BLOOD: CELLULAR AND HU- 544 MORAL ASPECTS. Savita G. Pahwa, Ra.iendra N. Pahwa, 
Elena R. Grimes, Elizabeth M. Smithwick, Memorial 

Sloan-~ettermance-er, Dept. Ped. ,=. 
Chemotaxis ICTX) of leukocytes from cord blood of healthy term 

infants was compared to that of adult controls. The aim was to 
study the monocyte, a cell important in host defense but little 
analyzei in the human newborn. The assay was done in modified 
Boyden chambers using as stimuli endotoxin-activated serum (EAS) 
and lymphocyte-derived chemotactic Factor (LDCF) for monocytes (M) 
and €AS for neutrophils (PMN). Results were expressed as % of 
control. CTX of cord blood ?"!as normal+ increascd: 126% with LOCF 
(p<0.0025) and 115% with EAS (pC0.05) whereas PMN response was 
decreased, 80% (p<0.005). Random migration of cord M was also in- 
creased, 170%. Generation of CTX factors for PMN from activated 
cord sera was 55% of that generated by normal serum. This is best 
explained on the basis of hypocomplementemia as no inhibitors or 
inactivators of CTX factors were detected in cord sera. When test- 
ed for effects on cells, cord sera inhibited M CTX by 26% where- 
as adult sera did so by 51%. There was minimal inhibition of PMN 
CTX by either sera. This lack of inhibitory activity for M in 
cord sera may represent a developmental delay. 

The increased random mobility of cord M suggests that these 
cells are activated in their resting state which could result from 
an undefined maternal stimulus or from the stress of delivery. The 
dissociation of chemotactic responses of the 2 different phago- 
cytic cells may represent a protective mechanism whereby one cell 
can compensate for a defect in the response of the other. 



CHEEIOTACTIC DEFECTS IN  SEVERE COMBINED IMMUNE DEFI- 545 CIENCY (SCID) . S.&.paLw&, E.bj.SniCwjkJ. R. J .O'Refiy, 
R.A.Good. Memorial Hosp i t a l ,  Dept. Ped., NYC, N.Y. 

C e l l u l a r  a n 3  humoral components o f  monocyte(M) and neu t roph i l  
(?'IN) chemotaxis(CTX) were i nves t i ga ted  as parameters o f  phagocyt- 
i c  f u n c t i o n  i n  a male c h i l d  w i t h  SCID. Since admission t o  laminar  
f l o w  germfree i s o l a t i o n  a t  5 mo., he has had 6 bone marrow t rans -  
olants(BMT) from an un re la ted  MLC-matched female donor.  Wi th  e v i -  
dence o f  T -ce l l  t ake  a f t e r  BMT#5 (19 mo.), he was recontaminated 
w i t h  non-pathogenic organisms. Because he developed a p l a s t i c  ane- 
mia (24 mo.),he was again decontaminated and g i ven  BMT#6 a t  27 mo. 
Now a t  30 mo. he has hematopoiet ic and T -ce l l  r e c o n s t i t u t i o n .  Test  
r e s u l t s  a t  va r i ous  t imes were: (EAS-endotoxin-activated serum) 

Age(mo.) 12 18 21 22 23 24 25 27 28 30 
M CTX,% -- - -  68 69 46 49 28 21 72 99 
PMN CTX,% -- 35 -- --  -- 49 28 -- 52 93 
EAS,CTX% 11 2 7 + 1 2 8  10 35 - -  

11 ,  
8 9 + - -  - -  

BMT5 GvH,eosinophi l ia [ aplasia 1 BMT6 
C e l l l ~ l a r  abno rma l i t i es  o f  CTX became more profound du r i ng  ap las ia  
and I r e  normal now a f t e r  successful  engraftment.  Serum generat ion 
o f  CTX f a c t o r  was markedly abnormal except once p o s t - p l a t e l e t  
t r ans fus ion  (89%). No evidence was found i n  h i s  serum f o r  excess 
amounts o f  CTX f a c t o r  i n a c t i v a t o r  o r  a c e l l - d i r e c t e d  i n h i b i t o r  o f  
CTX. De fec t i ve  generat ion o f  CTX f a c t o r  was found i n  3 0 t h -  
SCID's which d i d  n o t  cnr-!s+e w i t h  CH50, Cla o r  C3 and may r e -  
f l e c t  e i t h e r  a de fec t  i n  t h e  a l t e r n a t e  pathway o r  a l a c k  o f  some 
o the r  CTX component. The c e l l u l a r  de fec t s  may i n d i c a t e  a pr imary  
abnormal i ty  o r  r e l a t e  i n  some way t o  BMT. 

546 CLINICAL TRIALS OF IMMUNIZATION WITH LIVE 
HUMAN CYTOMEGALOVIRUS (TOWN E STRAIN ) , 

Stanley A. P lo tk in ,  Max J u s t  and John Farquhar, 
Wistar I n s t , ,  C h i l d r e n ' s  Hosp., Philadelphia: 
Kinderspi tal  , Basel,  Switzerland, 

The Tome s t r a i n  of Human cytomegalovirus (HCMV) 
passaged 129 times i n  human f i b r o b l a s t s  has  been 
t e s t e d  i n  64 a d u l t  volunteers .  Thir ty- three 
volunteers  negat ive f o r  HCMV ant ibodies  were inoculat-  
ed subcutaneously, A l l  developed an t ibodies  within 
2-3 weeks, The only c l i n i c a l  reac t ion  observed was 
l o c a l  erythema and indurat ion a t  t h e  s i t e  of t h e  in-  
ocu la t ion  10-12 days a f t e r  inocu la t ion ,  which d i s -  
appeared, Biopsy of t h e  sk in  l e s i o n s  revealed mild 
inflammation, Hematologic values such a s  WBC and 
d i f f e r e n t i a l ,  and l i v e r  chemistr ies  including serum 
transa,minases remained normal throughout an 8 week 
stu?.y period. Attempts t o  recover HCMV from blood 
c e l l s ,  t h r o a t  swabs, u r ines ,  and semen specimens were 
uniformly negative. Antibodies have p e r s i s t e d  f o r  a t  
l e a s t  two years  pos t - i  oculat ion.  To-me s t r a i n  i n  
amounts a s  l a r g e  a s  1OC.7PFU given i n t r a n a s a l l y  t o  19 
seronegat ive and 4 se ropos i t ive  volunteers  f a i l e d  t o  
e l i c i t  antibody responses o r  v i r u s  excret ion,  suggest- 
ing t h a t  t h e  Towne s t r a i n  does not i n f e c t  by t h e  pre- 
sumed n a t u r a l  rou te ,  Two ins tances  of apparent re-  
i n f e c t i o n  of n a t u r a l l y  immune sub jec t s  by Tome given 
subcutaneously were s tudied.  

DEMONSTRATION OF A REQUIREMENT FOR ANTIBODY I N  THE 547 ALTERNATIVE COMPLEMENT PATHWAY (ACP) . Rutherford B .  
P o l h i l l ,  J r . ,  Kenneth M .  P r u i t t ,  and Richard B .  

Johnston, Jr. Univ. of Ala. Med. Ctr., Depts. of Ped. and Mol. 
Biol . ,  Birmingham. 

I t  has been shown t h a t  unsens i t i z ed  r a b b i t  e ry th rocy t e s  (RaE) 
a c t i v a t e  the  ACP i n  nonimmune human and animal s e r a .  This  a c t i -  
va t i on  occurs  when the  c l a s s i c a l  complement pathway is blocked 
by che l a t i on  of calcium and i n  s e r a  d e f i c i e n t  i n  C2 o r  C4. Re- 
s u l t s  i n  o the r  assay systems suggest  t h a t  antibody may be  re- 
qui red  f o r  a c t i v a t i o n  of t h i s  pathway. We have examined t h i s  
p o s s i b i l i t y  us ing a turbidometr ic  assay t h a t  cont inuously  m n i -  
t o r s  t h e  l y s i s  of RaE. Se ra  from 7 of 10 agammaglobulinemic 
(Ay) p a t i e n t s  c o l l e c t e d  p r i o r  t o  y-globulin i n j e c t i o n  showed ab- 
normal ACP a c t i v i t y .  y-globulin i n j e c t i o n s  r e s to red  a c t i v i t y  
i n  t he  one p a t i e n t  s t ud i ed .  The add i t i on  t o  t he se  s e r a  of 
p u r i f i e d  nonimmune human IgG a t  250 ug/ml increased a c t i v i t y  by 
a mean of 59% (range, 30-95%) compared t o  19% inc rea se  f o r  
s tandard  normal human serum. IgM was a l s o  r e s t o r a t i v e .  Ay 
chicken s e r a  were d e f i c i e n t  and could be correc ted  w i th  IgG. Ab- 
s o r p t i o n  a t  O'C w i th  RaE bu t  not  sheep e ry th rocy t e s  o r  zymosan 
removed the  r e s t o r a t i v e  capaci ty  of  IgG o r  serum. IgG e l u t e d  
from RaE bu t  n o t  sheep e ry th rocy t e s  r e s to red  a c t i v i t y  t o  Ay s e r a .  
These f i nd ings  suggest  t h a t  antibody may be  an  e s s e n t i a l  p a r t  of 
bothnnatura l"and s p e c i f i c  immunity and t h a t  t he  i n a b i l i t y  t o  
a c t i v a t e  complement e f f i c i e n t l y  through e i t h e r  t h e  a l t e r n a t i v e  o r  
c l a s s i c a l  pathways may be r e spons ib l e  f o r  t h e  frequency and 
cha rac t e r  of i n f e c t i o n s  i n  Ay p a t i e n t s .  

ENZYME REPLACEMENT THERAPY FOR ADENOSINE DEAMINASE 548 DEFICIENCY AND SEVERE COMBINED IMMUNODEFICIENCY 
DISEASE by Stephen H. Polmar, Robert C.  S t e rn ,  Alan L. 

Schwartz, and Rochelle Hirschhorn, Case Western Reserve Univers i ty  
Departments of P e d i a t r i c s  and Pharmacology, Cleveland, Ohio, and 
New York Univers i ty ,  Department of Medicine, New York, New York. 

Deficiency of adenosine deaminase (ADA) i s  a s soc i a t ed  w i th  an 
autosomal r eces s ive  form of s eve re  combined immunodeficiency 
d i s e a s e  (SCID). Addition of ADA i n  v i t r o  t o  lymphocytes from an 
ADA d e f i c i e n t  SCID p a t i e n t  (ADA-SCID) was shown t o  r e s t o r e  t h e i r  
p r o l i f e r a t i v e  response  t o  lymphocyte mitogens (Polmar e t  a l .  
Lancet 2:745-746, 1975). These obse rva t ions  suggested the  p o s s i ~ .  
b i l i t y  of enzyme replacement therapy f o r  ADA-SCID. Frozen, i r r a d -  
i a t e d  red  blood c e l l s  (FIRBC) a r e  a s a f e  and r e a d i l y  a v a i l a b l e  
source  of human ADA. Transfus ion w i th  FIRBC with  and wi thout  
f r e s h  f rozen  plasma (FFP) was evaluated  a s  therapy f o r  ADA-SCID. 
Transfus ion therapy r e s u l t e d  i n  r e s t o r a t i o n  of i n  v i t r o  lymphocyte 
responses  t o  mitogens and a l l ogene i c  c e l l s  a s  we l l  as  t he  appear- 
ance of increased numbers of lymphocytes i n  t h e  p e r i p h e r a l  blood 
and t h e  development of a thymus shadow. Therapy wi th  FIRBC and 
FFP was more e f f e c t i v e  than FIRBC alone.  FFP a lone was i ne f f ec -  
t i ve .  Following t r ans fus ion  therapy,  immunoglobulin l e v e l s  r o s e  
and t h e  p a t i e n t  responded t o  immunization w i th  d i p h t h e r i a  and 
t e t anus  toxoids.  Transfus ion therapy r e s u l t e d  i n  reduct ion of 
plasma adenosine and in t ra lymphocyt lc  ATP l e v e l s ,  bu t  t h e r e  was no 
i nc rea se  i n  lymphocyte ADA l eve l s .  The p a t i e n t  has remained f r e e  
of i n f e c t i o n  f o r  t h e  e i g h t  months s i n c e  t he  i n i t i a t i o n  of therpy.  

DEFECTIVE MONOCYTE CYTOTOXIC EFFECTOR FUNCTION I N  549 PATIENTS WITH IMNUNODEFICIENCY DISEASE. David G.  
Poplack, E. Cl in ton Lawrence, B. J .  Holiman, Charles 

H. K i rkpa t r i ck ,  and R. Michael=. NIH,NCI, Bethesda, Md. 
Monocytes p r e sen t  i n  t h e  mononuclear pe r iphe ra l  blood leucocyte  

f r a c t i o n  of a F i c o l l  H paque whole blood sepa ra t i on  were found t o  
mediate t he  l y s i s  of 5PCR l a b e l l e d  human red blood c e l l s  coated 
with a n t i  blood group antibody. We confirmed t h i s  c y t o t o x i c i t y  
a s  an exclus ive  funct ion of monocytes and appl ied  t h i s  monocyte- 
mediated antibody dependent c e l l u l a r  c y t o t o x i c i t y  (MMADCC) assay 
a s  a c l i n i c a l  t e s t  of monocyte funct ion.  Cy to tox i c i t y  i n  t h i s  
system c o r r e l a t e s  s i g n i f i c a n t l y  (p<.01) w i th  monocyte number, 
t hus  monocytopenic a p l a s t i c  anemia p a t i e n t s  f a i l  t o  e x h i b i t  
MMADCC a c t i v i t y .  P a t i e n t s  wi th  t h e  Wiskott-Aldrich Syndrome were 
found t o  have a profound de fec t  i n  monocyte k i l l e r  f unc t ion  
d e s p i t e  normal numbers of monocytes. I n t e r e s t i n g l y ,  t h e i r  
monocytes possess  normal concen t r a t i ons  of Fc r ecep to r s  on t h e i r  
c e l l  su r f aces  with normal a f f i n i t y  f o r  antibody coated red  blood 
c e l l s .  Some ind iv idua l s  with chronic  mucocutaneous c a n d i d i a s i s  
and a number of p a t i e n t s  w i th  a v a r i e t y  of lymphoret icular  
malignancies,  inc luding an  i nd iv idua l  wi th  lymphohis t iocytos is ,  
have a l s o  demonstrated de fec t i ve  monocyte c y t o t o x i c i t y  i n  t h i s  
assay. MMADCC i s  a u se fu l  q u a n t i t a t i v e  and q u a l i t a t i v e  assay 
which may help  de f ine  t h e  con t r i bu t ion  of monocyte-macrophage 
e f f e c t o r  funct ion i n  p a t i e n t s  w i th  impaired hos t  defenses .  

SERI?' ENZYIE M ~ ~ i ? m T T ~ ~ ,  TT: . '.. ,. 550 AI?Tlll?ITIS. Gary S. R a c h e l e f s k z l  A. Kar, Anne 
Coulson, Harold T:. Paulus ,  E. ?.ichard S t i e h ~ i .  1;CJJ 

School of !iedicine, 1)epartnent of P e d i a t r i c s ,  1.0s Angeles, Cal. 
Although e l eva t ed  serum transaminases (SGOT, SCPT) have been 

descr ibed i n  chil.dren r d t h  j uven i l e  rheumatoid a r t h r i t i s  (JrJ,) ,  
t he  frequency and t h e  cause of t h e  e l e v a t i o n s  a r e  no t  we l l  es tab-  
l i shed .  The p o s s i b i l i t y  t h a t  e l eva t ed  SGOT and SGPT a r e  secondary 
t o  muscle involvement i n  .T!'A was s tud i ed  by a s se s s ing  c r e a t i n e  
phosphokinase (CPK), a s p e c i f i c  enzyme f o r  muscle damage, along 
with SGOT, SGPT and a l k a l i n e  phosphatase (AP). These were co r r e l -  
a t ed  with a s p i r i n  (ASA) therapy.  

Sixteen male and 21 female (mean age 10 years)  J?A p a t i e n t s  
were evaluated;  20 ruere on ASA cont inuously ,  6 were on LISA i n t e r -  
m i t t e n t l y  and 11 were on no therapy. Cight had monar t icular ,  
23 had p o l y a r t i c u l a r  a r t h r i t i s ;  6 had S t i l l ' s  d i s ea se .  Thir ty-  
f i v e  hea l t hy  age-matched con t ro l  ch i l d r en  were a l s o  s tud i ed .  

I n  t h e  hea l t hy  con t ro l s  t h e  SCOT was 22 2 7 (mean f 1 Sn), 
SGPT ( 9  + 7) ,  CPK (45 + 12) and AP (200 + 4 6 ) .  I n  t h e  11 un- 
t r e a t e d  ?V!! p a t i e n t s  tKe mean SCOT (39 2-3 ST:) and SGPT (19 f 1)  
were h ighe r  (p  .001) than t h e  normal con t ro l s  whi le  l e v e l s  of  
CPK (45 f 5) and AP were no t ;  i n  t he se  11 p a t i e n t s  SCOT was 
e l eva t ed  i n  8, SGPT i n  h and CPI< i n  4. I n  t h e  20 ASA-treated 
JRA p a t i e n t s ,  mean SCOT (43 f 5 BE) and SGPT ( 2 4  + 3) were high- 
e r  ( p  .001) than normal whi le  CPK was normal. I n  t!lese 20 pat- 
i e n t s  SCOT was e l eva t ed  i n  11 ,  SGPT i n  7 and CPK i n  9. I n  t he  7 
p a t i e n t s  on i n t e r m i t t e n t  ASA, t h e  serum enzrmes va r i ed .  

Thus, abnormal i t ies  of serum enzymes i n  J W  p a t i e n t s  a r e  r e l -  
a t ed  both t o  i n t r i n s i c  d i s ea se  and t o  t h e  admin i s t r a t i on  o f  ASA. 



PARTIAL CHARACTERIZATION OF SPONTANEOUS EOSINOPHIL 

551 CHEMOTACTIC ACTIVITY AND ITS ANALOGY TO C5a.Lawrence 
D. Robinson, J r . ,Sandra  K. Wooten and Michael E. 

Miller. Charles R. Drew and U.C.L.A. Schools of Medicine, Dept. 
of P e d i a t r i c s ,  Los Angeles, Ca l i fo rn i a .  

Spontaneous eos inoph i l  chemotactic a c t i v i t y  (w) can mediate 
t h e  d i r e c t e d  movement of  human eos inoph i l s  and neu t roph i l s  
(Robinson and M i l l e r ,  J. A l l .  & Clin .  Imm., Oct. ,  1975). SECA i s  
p r imar i l y  found i n  t h e  hea t  i n a c t i v a t e d  serum of p a t i e n t s  wi th  
immune complex d i s ea se s .  Pre l iminary  c h a r a c t e r i z a t i o n  of SECA 
has  been c a r r i e d  ou t .  SECA i s  non-dialyzable and hea t  s t a b l e  
(560,301) .  Chromatography on Sephadex G75 demonstrated t h a t  SECA 
had e l u t i o n a l  and func t iona l  p r o p e r t i e s  s i m i l a r  t o  C5a (prepared 
from endotoxin a c t i v a t e d  normal s e r a ) .  Polyacrylamide g e l  e l ec -  
t r ophore s i s  (PAGE) using 15% Bis-acrylamide g e l s  of l yoph i l i z ed ,  
chemotact ica l ly  a c t i v e  column f r a c t i o n s  demonstrated a s i n g l e  
p r o t e i n  band of i d e n t i c a l  e l ec t rophore t i c  mob i l i t y  from e i t h e r  
SECA o r  C5a p repa ra t i ons .  Enzymatic hyd ro lys i s  wi th  carboxypep- 
t i d a s e  B, a known i n h i b i t o r  of C5a a c t i v i t y ,  s i g n i f i c a n t l y  de- 
creased chemotactic a c t i v i t i e s  of C5a and SECA. The add i t i on  of 
p u r i f i e d  anti-C5 t o  e i t h e r  SECA o r  C5a s i g n i f i c a n t l y  i n h i b i t e d  
chemotactic a c t i v i t y .  We conclude: SECA is a hea t  s t a b l e ,  non- 
d i a lyzab l e  ma te r i a l  w i th  e l u t i o n a l  p r o p e r t i e s  s i m i l a r  t o  C5a. 
Resu l t s  obta ined wi th  PAGE, enzymatic hyd ro lys i s  and anti-C5 
i n d i c a t e  t h a t  SECA i s  i d e n t i c a l  o r  very  s i m i l a r  t o  C5a. 

INCIDENCE AND SPECIFICITY OF ANTINUCLEAR ANTIBODIES I N  
CHILDHOOD SYSTEMIC LUPUS ERYTHEMATOSUS (SLE) AND JUVE- 552 NILE RHUMATOID ARTHRITIS (JRA) . P i e r r e  R o b i t a i l l e  and 

Normand D. Lapointe (sponsored by J.R. Ducharme). Univers i ty  of 
Montreal;  S t e - Jus t i ne  Hospi ta l ,  Department of P a e d i a t r i c s ,  Mont- 
r e a l ,  Quebec, Canada. 

Sera  from ch i ld r en  wi th  SLE and JRA were examined f o r  presence 
of an t i nuc l ea r  an t i bod ie s  (ANA). These s e r a  were s tud i ed  by the  
i n d i r e c t  immunofluorescence method a s  we l l  a s  by s p e c i f i c  t e chn ic s  
us ing i s o l a t e d  nuclear  an t i gen i c  components. These methods i nc lu -  
ded d e t e c t i o n  of an t i bod ie s  t o  so lub l e  nucleoprote in  (sNP), n a t i v e  
deoxyr ibonucle ic  ac id  (N-DNA) and s ingle-s t randed deoxyribonucleic 
a c i d  (SS-DNA) by radioimmunoassays. Antibodies t o  Sm an t igen  and 
a nuclear  r ibonucleoprote in  (RNP) were de t ec t ed  by double d i f f u -  
s i o n  i n  agarose. Resu l t s  of the  s tudy a r e  summarized i n  t he  f o l -  
lowing t a b l e .  

% POSITIVES 
a n t i -  a n t i -  a n t i -  i n d i r e c t  immuno- 

SmtRPNP sNP/N-DNA SS-DNA f luorescence  
SLE (12)" 33 42 75 92 
JRA i34j 3 9 6 15 
NON-RHUMATOID 0 0 5 0 
ARTHRITIS (23) 
( ) *  i n d i c a t e  numbers of p a t i e n t ' s  s e r a  i n  each group. 

I t  i s  concluded t h a t  although an t ibod ie s  of a l l  s p e c i f i c i t i e s  
occur  w i th  t h e  h ighes t  inc idence  i n  p a t i e n t s  wi th  SLE, an t ibod ie s  
t o  SS-DNA a r e  t he  most c h a r a c t e r i s t i c  of SLE, being found i n  75% 
of p a t i e n t s ,  whi le  those  t o  sNP and/or N-DNA o f f e r  t he  b e s t  cor- 
r e l a t i o n  w i th  t he  c l i n i c a l  a c t i v i t y  of SLE. 

, , , NKLEOTIDE METABOLISM IN ADENOSINE DEAMINASE 
bb;f DEFICIENCY. Frank C ,Schmalstieg, Armond S , Goldman 

Gordon C .Mills, Thomas M.Monahan. J, Arlv Nelson an: 
Randall M.Go1dblum. Depts.Pediatrics & Human Biol .Chem .and Genetics, 
Univ .Texas Med.Br ..Galveston.Tx. & Southern Res. lnst .. Birminaham.Ala. - .  

To further our understanding of the immunodeficiency associated with 
adenosine deaminose(ADA)deficiency, purine and pyrimidine metabolites 
were measured in lyrnphocytes,erythrocytes,plasma and urine of a 10-month 
old affected infant. Plasma adenosine concentration(2.6 x I O - ~ M )  was in- 
creased to  an  extent which is known to inhibit the growth of cultured cells, 
whereas adenosine was normal in erythrocytes and not detected in urine. 
Adenine in erythrocytes and urine as well as plasma was increased. Erythro- 
cyte AMP wos normal,ADP was high normal and ATP(2-4 x 1 0 ~ ~ 0 l e s / l i t e r  
of cells) was markedly elevated. 

The relationship between aberrant nucleotide metabolism and ADA 
related immunodeficiency was further investigated by measuring CAMP and 
purine and pyrimidine nucleotides in blood lymphocytes. Pyrimidines were 
moderately elevated, making pyrimidine starvation an unlikely pathogenic 
mechanism. However, lymphocyte ATP (5 5 x 10~nmoles/10~cells) was 
elevated tenfold and cAMP(19 pmoles/lOgcells)was increased to the degree 
associated with repression of cytotoxic activity of lymphocytes. This study 
thus provides the first direct evidence that ADA deficiency causes lympho- 
cyte dysfunction and suggests that the pathogenesis of the immunologic 
abnormalities is related to elevated nucleotides in lymphoid cells. 

CLIIiICAL ANI) ASTIBODY RESPOYSES FOLLOr,JINC. IWILINTZA- 554 TION WITH W 7 1 3  P.URRLLA VACCINE ANALYZED RY VL-A 
TYPE. !h ry  J .  Spencer,  James D. Cherry, Paul I. 

Terasaki ,  Keith R. Powell, Ciro  V. Sumaya, and S. ' l ichael i!arcy. 
Depts. P e d i a t r i c s  and Surgery, U.C.L.A. and the  Dept. P e d i a t r i c s ,  
Kaiser Foundation Ilosp., Panorama Ci ty ,  Ca. 

HL-A typing was performed on 232 r u b e l l a  seronegat ive  (11AI 
t i t e r  < 8 )  ch i ld r en  immunized wi th  PA27/3 vaccine .  This vaccine  
i s  prepared i n  human d ip lo id  t i s s u e  c u l t u r e  (:\'I38) which has  t he  
following HL-A phenotype 2,-,- ,-  (C. Rrautbar ,  e t  a l ,  Exp Ce l l  
Pes 78:367, 1973).  Of t h e  6 ch i l d r en  i n  whom seroconvers ion did  
not  occur HL-A type 2 was present  i n  4 and HL-A types  12 and 17 
were p re sen t  i n  3. The h ighes t  geometric mean convalescent-phase 
t i t e r  was noted i n  ch i ld r en  wi th  HL-A. types  1514 and W22 (G!lT 152). 
This t i t e r  is  s i g n i f i c a n t l y  g r e a t e r  ( p <  0.01) than t h e  combined 
t i t e r  (GYT 88) of a l l  vaccinees  without HL-A types  1J14 and 1!22. 
Of 10 ch i ld r en  wi th  rube l l a  t i t e r s  1512,  40?; had liL-A type 1,?28: 
i n  c o n t r a s t  only 8% of t he  t o t a l  group had 1528 HL-A type (x2 = 
12.06; p = 0.0005 x 26 = 0.01). Of t he  37 s i b l i n g  p a i r s  i n  t h e  
s tudy only 4 p a i r s  (10%) hadY4-fold d i f f e r ences  i n  t i t e r s .  I n  
con t r a s t  39% of 71 randomly matched p a i r s  of nonsibl ings  had ti- 
t e r s  t h a t  were d i f f e r e n t  by L4-Eo'ld ( p <  0.005).  Although 8 
ch i ld r en  had a r t h r a l ~ i a  and/or  a r t h r i t i s  no c o r r e l a t i o n  could be 
found wi th  any s p e c i f i c  HL-A type.  There was a l s o  no a s s o c i a t i o n  
between vaccine r e l a t e d  lymphadenopathy and HI.-A type .  I n  a pre- 
v ious  s tudy wi th  a l i v e  i n t r a n a s a l  inf luenza  A vaccine  we noted 
t h a t  s u b j e c t s  wi th  !1L-A type W16 had poor ant ibody responses ;  
t h i s  t rend was not  ohserved i n  t h e  p re sen t  s tudy fol lowinn M2713 
r u b e l l a  vaccine. 

SEVERE COMBINED IMMUNODEFICIENCY WITH CARTILAGE-HAIR 
HYPOPLASIA: I N  VITRO RESPONSE TO THYMOSIN AND THYMUS 555 RECONSTITUTION. Russel l  W. S t e e l e ,  Howard A. B r i t t o n ,  

Claude T. Anderson and William T. Kniker. Dept. of Ped.,  Brooke 
Army Med. C t r . ,  Santa Rosa Med. C t r . ,  Univ. of TX Health Sci .  Ctr .  
San Antonio, TX. 

A 3 mo. o ld  male i n f a n t  with c a r t i l a g e - h a i r  hypoplasia a l s o  
had severe  combined immunodeficiency. Quan t i t a t i ve  immunoglobu- 
l i n s  were markedly depressed (IgG:141, IgA:O, IgM:24 mg%) a s  were 
percent  lymphocytes bear ing su r f ace  immunoglobulins; 54% of pe- 
r i p h e r a l  lymphocytes formed EAC (B) r o s e t t e s  ( con t ro l  21%). 
Lymphocyte responses t o  mitogens y ie lded a b l a s togen ic  index (BI) 
f o r  PHA of 3.5 (normal 57-125), while t he  BI f o r  pokeweed and Con 
A were < 2 a s  were responses t o  moni l ia  and t e t anus  toxoid. Re- 
c a l l  an t i gen  s k i n  t e s t s  were negat ive  and a lymph node biopsy 
showed deple ted  lymphocyte s t o r e s  i n  both c o r t i c a l  and pa raco r t i -  
c a l  regions .  Spontaneous (E) r o s e t t e s  were 21% (con t ro l  65%). 
Erythrocyte  adenine deaminase (ADA) a c t i v i t y  was normal. I n  v i t r o  
assays  i n  the  presence of  thymosin, f r a c t i o n  5 (suppl ied  by Dr. A. 
Golds te in)  were a s  fo l lows:  2 5 ~ g  thymosin - 36% E r o s e t t e s ,  50 
,qg - 45%, 1 0 0 ~ g  - 45%, 2 5 0 u g  - 49%, 5 0 0 ~ g  - 56% and 1 mg - 26%. 
The B I  to  PHA a l s o  increased t o  11.7 i n  the  presence of  thymosin, 
bu t  responses t o  pokeweed and Con A d i d n ' t  change. Transplanta-  
t i on  of  24 wk f e t a l  thymus i n  mi l l i po re  d i f fu s ion  chambers and 
subsequently 18  wk f e t a l  thymus by i n t r a p e r i t o n e a l  i n j e c t i o n  re-  
s u l t e d  i n  increased E r o s e t t e s  t o  32-41% although severe  lympho- 
penia pe r s i s t ed .  Responses t o  PHA, pokeweed and Con A a l s o  in- 
creased t o  5-8 times previous  values  but  s t i l l  we l l  below c o n t r o l  
ranges. P a t i e n t  expired  5 months a f t e r  t r ansp l an t a t i on .  

IgE ANTIBODIES TO WHEAT (W), RICE (R), AND BUCK- 556 WHEAT(B) . Kouji Tateno, Wai-Ying Lee, Tatsuo 
Matsunura and Douglas C. Heiner. Departments of  

P e d i a t r i c s ,  Gunma Univers i ty ,  Japan and UCLA School of  Medicine, 
Torrance, Ca l i fo rn i a .  

Subjects  with proved c e l i a c  d i s ea se ,  o the r  c l i n i c a l  sensi t i  v i -  
t i e s  t o  W ,  R ,  6, o r  non ce rea l  foods, and con t ro l s  were t e s t e d  by 
the r ad ioa l l e rgoso rben t  tes t  (RAST) f o r  IgE an t ibod ie s .  Suhjects  
wi th  an t ibod ie s  t o  W were l i k e l y  t o  have an t ibod ie s  t o  R ( r= .91)  
and t o  B lr.0.72). There was a l s o  a r e l a t i o n s h i o  between a n t i -  
bodie;  to'^ and-6 (r=;76).  Some sub jec t s  with only c l i n i c a l  W 
s e n s i t i v i t y  had e l eva t ed  an t ibod ie s  t o  R and 6 .  Ce l i ac  sub j ec t s  
had an t ibod ie s  t o  wheat (which most were no t  i nges t i ng )  and t o  
rice (which most were inges t i ng  wi thout  recognized symptoms). 
Several heal thy a d u l t s  had IgE an t ibod ie s  t o  wheat which they 
a t e  wi thout  symptoms. The da t a  suggest  mu l t i p l e  ant igens  i n  
each of t he  3 c e r e a l s ,  some of  which a r e  shared.  Re l a t i ve  
l e v e l s  of  s p e c i f i c  IgE, o the r  an t i bod ie s ,  c e l l u l a r  immunity and 
s p e c i f i c  organ s e n s i t i v i t y  probably decide symptom production. 
Mean RAST counts were: 
Diagnosis # W  R B 
Ce i a c  Disease 0 5 ,  ...................... 
R and B S e n s i t i v i t y  4 30,536 74,189 33,544 - 
B and R S e n s i t i v i t y  3 16,288 102,211 90,166 
Dther Food Sens i t .  3 5,575 3,589 1,981 
Control Children 5 2,745 2,536 145 
Heal thy Adults 1 3  10,936 <I00 <I00 



, , , ALLERGY TO PANCREATIC ENZYMES IN PARmTTS OF PATIENTS ,,, CHRONIC LYMPHOCYTIC TIIYROIDITIS: IDENTIFTCA- - ---  ~~ 557 WITH CYSTIC FIBROSIS. Frank J. Twarog, Steven F. 560 TION OF RUBELLA VIRUS ANTIGECJ IPJ THE THYROID 
Weinstein, Kon Taik Khaw, Denise J, Strieder, and OF A CHILD WITH CONGENITAL RUBELLA. Philip 

Harvey R. Colten. Harvard Medical School, Children's Hospital R. Ziring, Sayenna A. Uduman, Gloria Gallo, Milton Fine- 
Medical Center, Department of Medicine, Boston, Mass. 02115. aold, Cvril Abrams. Elena Klein.Pearav Oara and Lollis -. - . - - -  --, - - -~ . - - - ..- - -  --- 

Immediate hypersensitivity reactions to inhaled pancreatic Z. cooper. College of Physicians and ;ur;eons, ~olumbia 
extracts have been reported in parents of patients with cystic Universitv and The Roosevelt Hoswital. De~artment of 
fibrosis (C.F. ) . To define the-mechanism bf these reactions 
patients with C.F. and their parents were studied. Eleven of 
29 parents but none of the 13 patients had a history of asthma- 
tic symptoms or rhinitis on exposure to the extracts. All symp 
tomatic but only 1% (3/31) of asymptomatic individuals had 
positive immediate skin reactivity to one or more pancreatic 
enzymes used for testing. None had precipitating antibodies. 
Antigen mediated histamine release and provocative challenge 
studies were performed in six symptomatic and 2 asymptomatic 
parents. Specific leukocyte histamine release was induced by 
inactivated porcine trypsin (PT-I) only in symptomatic persons. 
Inhalation challenge with PT-I caused a significant and immedi- 
ate decrease in lung function as judged by spirometry and flow 
volume curves in 5 persons with a history of bronchospasm but 
not in one person with rhinitis or in 2 asymptomatic persons. 
Passive transfer studies suggested that the response to pancrea- 
tic enzymes is mediated by I@ antibodies. Atopic, I@ mediated 
sensitization to trypsin is thus a significant factor in the 
allergic reaction induced by pancreatic extracts. There are 
no data suggesting IgG mediated hypersensitivity. 

THE IN VlTRO AND IN VIVO EFFECT OF THYMOSIN It4 5.58 PRIMARY IMMUNODEFICIENCY DISEASE. Diane \ J .  Wara and - - -  
Arthur J. Ammann. Univ.of Calif.,San Francisco, 

Department of Pediatrics. 
% T cell rosettes (TCR) in patients with certain immunodefi- 

ciency disorders increased following in vitro incubation with 
thymosin: % increase in 4 patients with Nezelof's syndrome ranged 
from 36% to 430%; patients with Wiskott-Aldrich syndrome, ataxia- 
telangiectasia and Di George syndrome had increases ranging from 
29% to 38%. Four patients with severe combined immunodeficiency 
disease had less than 5% TCR which did not increase following 
thymosin incubation; presumably, a stem cell population is 
necessary for thymosin effect in vitro. 

Five patients whose TCR increased in vitro following thyrnosin 
incubation have now received thymosin therapy for from 1 mo. to 
2 yrs. Four of 5 patients improved clinically having an increase 
in TCR to normal within one month following initiation of therapy. 
Total numbers of lymphocytes increased and delayed hypersensiti- 
vity skin test(s) became positive in 3 of the 4. Within 6 mos. 
T-lymphocyte function as assayed by in vitro lymphocyte response 
to phytohemagglutinin and/or allogeneic cells increased. One 
patient had alteration of immunoglobulin levels following 6 mos. 
of therapy; IgG increased from 380 mg/dl to 1200 mg/dl. 

Patients whose TCR increase following thymosin incubation 
vitro may respond to therapy in vivo. In certain patients with- 
primary immunodeficiency disease and abnormal thymic function, 
thymosin therapy may first expand the T cell population and then 
improve T cell function. Enhanced T-B cell cooperation may then 
permit improved B cell function. 

SYNDROME OF CELLULAR IMMUNODEFICIENCY WITH IMMUNOGLO- 559 BULINS ASSOCIATED WITH ADENOSINE DEAMINASE DEFICIENCY 
J.W. Wolf, J.A. Anderson, R.H. Reid, L. Weiss, Henry 

Ford Hospital, Depts. of Int. Med. and Ped., J.J. Lightbody, WSU 
Medical School, Dept. of Biochemistry, Detroit. 

A 30-month-old B/M with failure to thrive, multiple pneumonias 
and orallskin moniliasis was lymphopenic (<ZOO cells) but had 
normal immunoglobulins (IgG 1052 mg.%, IgM 99 mg.%, IgA 50 mg.%), 
antibodies and B-cells (EAC rosettes 50%). Cellular functions 
were depressed: D.H. skin tests, neg.; DNCB sensitization, unre- 
active; and T-cells, low (E-rosettes 6%); PHA stimulated lympho- 
cyte cultures were normal (60 SIC ratio), mixed lymphocyte cul- 
tures were normal (10 SIC ratio), and antigen stimulation of 
lymphocytes was not possible. Lymph node biopsy showed germinal 
centers but absent lymphocytes in the thymic-dependent areas. 
Adenosine deaminase (ADA) was 1% of normal in the red cells and 
0-10% of normal in the lymphocyte/monocyte/platelet mixture (R. 
Hirschhorn). Purified thymosin (A.L. Goldstein) increased in 
vitro rosettes from 6% to 60%. After administration of thymosin, 
moniliasis cleared (I wk.), E-rosettes increased to 60% (1 wk.), 
and the child developed a positive DT skin test (3 wks.); how- 
ever, severe lymphopenia and ADA deficiency remained ( 4  vks.). 
At that time, normal red cells and plasma were given as ADA re- 
placement therapy. This case shows the variable pattern found 
in severe combined immunodeficiency disease associated with ADA 
deficiency by presenting as a case of cellular immunodeficiency 
with immunoglobulins. Partial immune reconstitution was achieved 
with thymosin therapy. Complete reconstitution is probably de- 
pendent upon alteration of the ADA deficiency. 

. 
Pediatrics, N.Y., N.Y. 

A 5-3/12 year old boy with congenital rubella deve- 
loped a goiter in association with symptoms of hypothv- 
roidism. PBI was 1.6 mcq.%, T4 (as iodine) was 2.5 mcq. 
%, T4 (as thyroxine was 3.8 mcg.%, antithyroqlobulin 
titer was 1:2048, thyroid microsomal CF antibodv was 
1:64, TSH (by radioimmunoassay) was 83 microunits/ml. 
Biopsy of the thyroid revealed Hashimoto's Thvroiditis 
by light microscopy. No viral particles were seen on 
electron microscopy. Rubella virus was not isolated in 
tissue culture after inoculation of a suspension of 
biopsy material. Fluorescein labeled rubella specific 
antiserum revealed the presence of rubella virus anti- 
gen in the lymphoid follicles. It is now apparent that 
endocrine disorders (diabetes mellitus, thyroid disor- 
ders, adrenal disease) may be a delayed manifestation 
of congenital rubella. Congenital viral infection 
should be considered at least one of the possible trig- 
gering events in the development of Hashimoto's Thy- 
roiditis. Its role in other autoimmune diseases and 
in carcinogenesissdeserves further exploration. 

INFECTIOUS DISEASE 

561 DETECTION OF ENDOTOXEI.IIA IN BACTEREMIC AND 
ASACTERMIC NEONATAL SEPSIS. Allan M. 

Arbeter, Ann Stark, Stanley Watson, William Fox and 
Stanley A. Plotkin, Children's Hosp. Philadelphia,Pa. 
Marine Biol. Labs. Woods Hole, Mass. 

The Limulus lysate technique for detection of endo- 
toxin was modified to detect changes in optical den- 
sity (0,D.) of diluted test plasma when reacted with 
the lysate. This modificatio? eliminated the sub- 
jective observations intrinsic to the gelation 
method. Our method was sensitive to 10 picograms 
(pcg) of endotoxin. The O.D. was linear between 10 
and 100pcg, but the absolute values varied from day to 
day requiring standardization each time the test was 
performed. Typical O.D. values for 0,10,50 and 100 
pcg/rnl of endotoxin were 0.084, 0.116, 0.155, and 
0.382, respectively. The plasrnas of 20 neonates with 
clinical sepsis and seven neonates with respiratory 
distress 'syndrome without clinical sepsis were assay- 
ed for endotoxin. A positive result for endotoxin 
was considered to be those samples with greater than 
50 PCg- Endotoxin was detected in the plasma of 7/10 
neonates with bacteremic sepsis, 6/10 with abactere- 
mic sepsis and 1/7 without sepsis. Since the clini- 
cal picture of sepsis is not always accompanied by 
positive blood cultures, these data have pathogenetic 
and diagnostic implications. 

RECTAL COLONIZATION WITH GROUP B STREPTOCOCCI. 562 Mohamad S. Badri, Sam Zawaneh, Amel ia Cruz, Herman 
Baer, William N. Spellac , Elia M. A oub. Dept. of 

Pediatrics ambstetrics, Univ. of Llorida, GaiKesville, Florida. 
Ano-rectal carriage as a possible primary source of vaginal 

colonization by Group B streptococci was investigated. The study 
was carried out during two different periods - April to June 1974 
and October to December 1975. It included 789 pregnant women and 
422 neonates. Vaginal and rectal cultures were obtained on all 
women; ear canal, nose, umbilical and rectal cultures were obtain- 
ed on all infants. Culture swabs were plated onto a selective me- 
dium containing 8 ug of gentamicin sulfate and 15 ug of nalidixic 
acid per ml. Serological identification of Group B streptococci 
was performed by the Lancefield technique. Cultures positive for 
Group B streptococci were obtained from 162 of 789 women (20.5%). 
Vaginal cultures were positive in 81 (10.2%), while rectal cul- 
tures were positive in 142 (17.9%). Of the I42 women with positive 
rectal cultures only 61 had positive vaginal cultures. Among the 
422 neonates cultured, 42 (11.8%) yielded positive cultures. Rec- 
tal cultures were positive in 36 (8.5%) while umbilical, throat 
and ear cultures accounted for about I5 each (3.5%). The rates of 
isolation of Group B streptococci from various sites were similar 
during both study periods. Preliminary studies in adult males sug- 
gest that rectal carriage rate for Group B streptococci is as high 
as in females. These findings suggest that the gastrointestinal 
tract acts as a resevoir for Group B streptococci and that vagi- 
nal colonization may be secondary to contamination from this 
source. 



THE ROLE OF ANTIBODY IN NEONATAL GROUP B STREPTOCOC- 
CAL INFECTION, TYPE 111. Carol J. Baker, Dennis L. 563 m, Abel Paredes, and William C .  McCormacX ( In t r .  

by Martha D. Yow). Baylor College of Medicine, Department of 
Ped ia t r i c s ,  Houston, Texas, and Channing Laboratory, Boston Ci ty  
Hospi ta l ,  and Harvard Medical School, Boston, Massachusetts.  

Numerous epidemiologic s tud ie s  have proved t h e  s i g n i f i c a n t  
a s soc ia t ion  of type I11 s t r a i n s  wi th  t h e  major i ty  of neonata l  and 
i n f a n t  group B s t r ep tococca l  i n fec t ions ,  p a r t i c u l a r l y  meningi t is .  
Although t h i s  observat ion may be r e l a t e d  t o  enhanced v i ru l ence  of 
the  s i a l i c  ac id-conta ining type I11 capsular  polysaccharide, t he  
r o l e  of antibody has  no t  y e t  been determined. A r ad ioac t ive  
antigen-binding assay which u t i l i z e s  p u r i f i e d  an t igen  from a type 
111 s t r a i n  was developed f o r  t he  de t ec t ion  of antibody i n  human 
se ra .  Seventeen i n f a n t s  with invasive ,  type I11 in fec t ions  were 
s tudied.  None of t hese  babies  and only one of t h e i r  mothers had 
antibody detected i n  acu te  s e r a .  In  con t r a s t ,  22 of 29 (76%) 
type 111 vaginal  c a r r i e r s  de l ive r ing  babies  who f a i l e d  t o  develop 
symptomatic group B s t r ep tococca l  i n f e c t i o n  had antibody demon- 
s t r a t e d  i n  s e ra  co l l ec t ed  during pregnancy. A l l  i n fan t s  with 
bone o r  j o i n t  i n f e c t i o n  (4) and only 29% of those  surviving 
s e p s i s  o r  meningi t is  developed antibody dur ing convalescence. 
These da t a  suggest  t h a t  maternal antibody def ic iency i s  a r i s k  
determinant f o r  t h e  development of symptomatic type 111, group B 
s t r ep tococca l  i n fec t ions .  

- - - ANTIFUNGAL AND IMMUNOLOGIC ACTIVITY OF MICONAZOLE. 
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F ischer .  (-. by JameF W m  T r i p l e r  Army- 
Medical C e n t w a r t m e n t  of Ped ia t r i c s ,  Honolulu. 

Systemic cand id ias i s  occurs most commonly i n  p a t i e n t s  w i t h  
impai red o r  suppressed immune systems. E rad i ca t i on  o f  invad ing 
organisms i s ,  there fore ,  o f ten d i f f i c u l t .  Miconazole, a new 
broad spectrum an t imyco t i c  agent, was s tud ied i n  a r a t  model o f  
disseminated cand id ias is .  Adu l t  Wis tar  r a t s  were g iven an 
in t ravenous i n j e c t i o n  o f  lo6 Candida a lb icans.  Death i n  un- 
t r e a t e d  animals gene ra l l y  o c c u r r e d e w a n d  8 days post -  
chal lenge. The animal s developed progress ive l es ions  i n  t he  
kidneys, hear t ,  and bra in .  Su rv i va l  was 17/50 (34%) i n  con t ro l  
animals compared t o  62/69 (90%) i n  t r e a t e d  r a t s  (P< .005) .  
His topa tho log i c  examinat ion o f  t r ea ted  r a t s  demonstrated sp len i c  
lymphoid hyperp las ia  observed as increased lymphocytes around 
c e n t r a l  a r t e r i e s .  Add i t i on  o f  miconazole t o  mi togen s t imula ted 
human lymphocyte c u l t u r e s  suggests t h a t  miconazole may a l t e r  
t h e  a c t i v i t y  o f  c e r t a i n  c e l l  popu la t ions.  I n  t h i s  model, micona- 
zo le  i s  an e f f e c t i v e  an t i f unga l  agent and, i n  add i t i on ,  appears 
t o  a l t e r  c e l l u l a r  immunity. Th is  a c t i v i t y  may make i t  un ique ly  
e f f e c t i v e  i n  c e r t a i n  p a t i e n t s  w i t h  immunologic impairment and 
severe mycot ic i n f e c t i o n s .  

CPSONOPHACOCYTIC ANTIBODY AND IEVC+WNITY TO TYPE I11 565 STRAINS OF GXWP B STREPTOCOCCI. 2ober t  S . Baltimore, 
Dennis L. Kasoer, Carol J .  Baker and Diana K .  Goroff 

(Spon. by Jerome 0 ,  K le in ) .  H a r ~ a r d  hiedice1 School,  Boston Ci ty  
Hospi ta l ,  Channing Laboratory, Departments of P e d i a t r i c s  and 
Medicine, Boston, h:ass. 

Previous epidemiologic s t u d i e s  have shown t h a t  type I11 
s t r a i n s  of group B s t r ep tococc i  a r e  responsible  f o r  t h e  r a j o r i t y  
of neonata l  i n fec t ions  due t o  t h i s  organism.. B io log ica l ly  r e l e -  
vant  t e s t s  of i m c n i t y  ere  needed. An opsonophagocytic t e s t  has  
been developed :.ihich de t ec t s  antibody t o  type 111 s t r a i n s .  I n  
t h i s  systerr, human pol~morphonuclear l e lhocy te s  , conplenent , and 
inv"~une se ran  a r e  a l l  required f o r  phagocuytosis. S i g n i f i c a n t  
antibody l e v e l s  vere  defined a s  >1 log reduct ion i n  colony form- 
i c ~  u n i t s  i n  one hour when t h e  mixture ,:.as ro t a t ed  a t  37' C. 

Irr.!!une ra'obit s e r a  prepared t o  v i ab le  type 111 s t r a i n s  opson- 
i zed  t h i s  orgonisn a t  t i t e r s  o f  >1:1,000, ?vhile non-immune serum 
did not opsonize and the re  was no k i l l i n g .  The recent  i s o l a t i o n  
of a p ~ r i f i e d  l e r g e  molecular weight capsular  type I11 poly- 
saccnar ide  allo~ws s t u d j  of t h e  s p e c i f i c i t y  of t h e  opsonophago- 
c y t i c  antibody i n  inmune s e r a .  Deficiency of maternal antibody 
t o  t h i s  ant igen has previously been co r re l a t ed  with neonata l  
s u s c e p t i b j l i t y  t o  type I11 disease  us ing a r ad ioac t ive  ant igen 
b i n d i x  assay.  Thi:: ant igen i n h i b i t s  t he  opsonophagocytic 
a c t i v i t y  of i m u n e  s e r a  (Q ug/ml). This i n h i b i t i o n  demonstrates 
t h a t  t he  n a j o r  determinant of i m u n i t y  is  antibody t o  t h i s  cap- 
s u l a r  an Ligen. 

ROLE OF ADENOVIRUS I N  PERTUSSIS SYNDROME. L.J. 566 Baraff ,  J. Wilkins, G.D.  Over turf ,  P.F. Wehrle. LOS 
Angeles County/University o f  Southern Ca l i fo rn i a  Medi- 

c a l  Center,  Department o f  P e d i a t r i c s .  Los Angeles, Ca. 90033. 
Forty-four p a t i e n t s  with c l i n i c a l  p e r t u s s i s  were cu l tu red  f o r  

adenovirus and Bordete l la  p e r t u s s i s .  The c r i t e r i a  f o r  t h e  diag- 
nos i s  of c l i n i c a l  p e r t u s s i s  was cough f o r  >1 week, with e i t h e r  
whoop, vomiting, o r  cyanosis.  Thir ty-f ive/44 had p o s i t i v e  naso- 
pharyngeal c u l t u r e s  f o r  B. p e r t u s s i s .  Four/44 p a t i e n t s  had posi -  
t i v e  t h r o a t  c u l t u r e s  f o r  adenovirus; a l l  4 were a l s o  c u l t u r e  p o s i  
t i v e  f o r  B. p e r t u s s i s .  In 33 of t h e  44 p a t i e n t s ,  v i r a l  c u l t u r e s  
were repeated 2-3 weeks a f t e r  t he  o r i g i n a l  c u l t u r e  t o  determine 
i f  a c t i v a t i o n  of l a t e n t  adenovira l  i n fec t ion  occurred. Only 2 of 
t h e  4 adenovirus p o s i t i v e  p a t i e n t s  were r ecu l tu red ;  both  were neg- 
a t i v e .  One repeat  v i r a l  c u l t u r e  was p o s i t i v e  fo r  adenovirus i n  a 
p a t i e n t  previously  negat ive .  Tuenty-nine p a t i e n t s  had both  acute  
and convalescent s e r a  ava i l ab l e  f o r  adenovira l  complement f ixa-  
t i o n  and B. p e r t u s s i s  agg lu t in in  t i t e r s .  In  those  t e s t e d ,  no pa- 
t i e n t  had a s i g n i f i c a n t  r i s e  i n  adenovira l  t i t e r s .  Thirteen/29 
p a t i e n t s  had a r i s e  i n  p e r t u s s i s  agg lu t in ins ;  a l l  had a p o s i t i v e  
B.  p e r t u s s i s  cu l tu re .  Four/5 p a t i e n t s  with p o s i t i v e  Borde te l l a  
c u l t u r e s  had negat ive  acu te  and convalescent agg lu t in in  t i t e r s .  

C l i n i c a l  p e r t u s s i s  was not a s soc ia t ed  wi th  adenovira l  infec-  
t i o n  a lone;  those  5 p a t i e n t s  wi th  adenovirus i s o l a t e d  a l s o  had 
B. p e r t u s s i s  p re sen t  i n  t h e i r  nasopharynx, and none had a s ign i -  
f i c a n t  r i s e  i n  adenovira l  t i t e r .  The p e r t u s s i s  agg lu t in in  t e s t  
was not  r e l i a b l e  t o  exclude t h e  diagnosis  of p e r t u s s i s .  

PNEUMONIA IN INFANTS INFECTED WITH CHLAMYDIA 567 TKACHOMATIS. Marc  0. Beem, Evelyn A. Saxon. U. 
of Chicago,  Wyler  Ch i ld ren ' s  Hosp. , Dept. of Peds. 

(Introduced by Albert Dorfman). 
A r a the r  d i s t i nc t ive  pneumonia may b e  s e e n  i n  infants  i n fec t ed  

wi th  Chlamydia  t rachomat is  (Ct),  with: g radua l  o n s e t  a t  a g e  4 to 6 
wks . ,  a b s e n c e  of f eve r  a n d  ma la i se ,  i nc reased  nasopha ryngea l  
(NP) sec re t ions ,  t achypnea ,  repet i t ive  s t a c c a t o  coughing,  lungs  
wi th  di f fuse  in t e r s t i t i a l  i n f i l t r a t e s  p lus  l oca l i zed  a r e a s  of a l v e o l a r  
involvement  on x-ray, (often) fo l l i cu l a r  con junc t iv i t i s  a n d  sec re -  
tory  o t i t i s  media ,  o c c a s i o n a l  eosinophi l ia ,  a n d  usua l ly  e l eva t ion  
of immunoglobulins A, G a n d  M. Symptoms may l a s t  weeks ;  s i g n s  
a n d  x-ray changes ,  months. NP &/or t r achea l  s ec re t ion  cu l tu re s  
of 12 s u c h  in fan t s  y ie lded C t  from a l l ,  var ious  bac t e r i a l  s p e c i e s ,  
a n d  v i ruses  from 7 (CMV 4 ,  picorna 2, a d e n o  1). Seven  cul tured 
fo r  121. m u m o n i a e  were  negat ive .  Lung b iops i e s  of 2 showed in-  
terstitial pneumonia a n d  nega t ive  cul tures .  Mizroimmdnofluores- 
c e n t  (MIF) IgG an t ibod ie s  v s  LGV 1 were  a t  sus:ai:led, h igh titer.  
Compared wi th  8 infants  of l ike  a g e  :v:th St !:..-,I:! i*l,::i.~i::.; only ,  
pneumonia in fan t s  y i e lded  NP C t  more cons i s t en t ly  (12/12 v s  5/8), 
a n d  at higher  titer k 6 8  inclus ions/cover  s l i p ,  6/12 v s  1/8); mean 
MIF t i t e r s  were  s ign i f i can t ly  higher  (1/28,000 v s  1/1,600). These  
f indings  ind ica t e  C t  i n fec t ions  of ea r ly  infancy involve t h e  upper  
respira tory  t r ac t  more of ten than  gene ra l ly  app rec i a t ed  a n d  s u g g e s t  
bu t  d o  not  e s t a b l i s h ,  a n  e t io log ic  role  for  C t  i n  ce r t a in  pneumonias. 

CLINICAL EVALUATION OF NEURAMINIDASE SPECIFIC INFLU- 
ENZA A2 VACCINE. K.R. Beutner, T .  Chow, C .  Rizzone, 
E .  Rubi and P.L. Onra. Depts,  of Peds. and Microbiol.  

S t a t e  Univ. o f  N . Y .  a t  Buffalo. 
I n  order  t o  l ea rn  whether the  induct ion of neuraminidase speci-  

f i c  immunity w i l l  provide b e t t e r  p ro t ec t ion  aga ins t  inf luenza A2 
in fec t ion ,  1000 school ch i ld ren  were immunized wi th ,  an inac t iva -  
ted recombinant inf luenza vaccine s p e c i f i c  fo r  the neuraminidase 
ant igen of Por t  Chalmer (Ch) inf luenza A2 v i rus  (H/Eq/Nz/Ch), a 
commercial Ch s t r a i n  of inf luenza vaccine (H3/Ch/N2/Ch), o r  a 
placebo, before  the  onset  of na tu ra l  Ch inf luenza in fec t ion .  Immu- 
n i za t ion  wi th  e i t h e r  vaccine was found to be sa fe  and wi thout  any 
major adverse e f f e c t s .  Vaccination wi th  H3/Ch/N2/Ch r egu la r ly  
induced seroconversion f o r  antibody to  the hemagglutin (HAI) and 
f r equen t ly  f o r  antibody to  neuraminidase (ANAB). Immunization 
wi th  H/Eq/N2/Ch r e s u l t e d  i n  no HA1 response although s p e c i f i c  ANAB 
was observed i n  over 90%, and the ANAB t i t e r s  were 5-6 fold  higher  
than i n  H3/Ch/Nz/~h vaccinees. No se ro log ic  response was observed 
i n  placebo group. Subsequent na tu ra l  outbreak of Ch inf luenza 
v i rus  r e su l t ed  i n  s e ro log ica l ly  (KAI) proven in fec t ion  i n  26% of 
H3/Ch/Nz/Ch, 47% of H/Eq/Nz/Ch and 44% of placebo vaccinees . How- 
eve r ,  the  incidence of c l i n i c a l  i l l n e s s  i n  i n fec t ed  sub jec t s  was 
80% i n  the  placebo, and 34-36% i n  the inf luenza vaccine groups. 
A 1 1  vaccinees in fec t ed  with c l i n i c a l  i l l n e s s ,  were found to  have 
very low HA1 and ANAB t i t e r s ,  and vaccinees in fec t ed  wi thout  any 
i l l n e s s  were found t o  have 4-8 fo ld  higher  ANAB t i t e r s  p r i o r  t o  
i n fec t ion ,  than those who were in fec t ed  wi th  i l l n e s s .  These ob- 
s e rva t ions  provide t e n t a t i v e  support t o  t he  use of neuraminidase 
s p e c i f i c  vaccines i n  p ro t ec t ion  aga ins t  inf luenza A2 in fec t ions .  
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OPSONIC REQUIREMENTS AND GRANULOCYTE RESPONSE TO 569 VARIOUS STRAINS OF E .  COLI. Bengt H .  Bjorksten, 
Ela ine  L. M i l l s  and Paul G.  Quie, Univers i ty  of 

Minnesota Med. School,  Dept. of P e d i a t r i c s ,  Minneapolis, MN. 
Ten f r e sh ly  i so l a t ed  s t r a i n s  of  E .  c o l i  were compared with re-  

spec t  t o  opsonic requirements and a b i l i t y  t o  s t imu la t e  granulo- 
cy t e  chemiluminescence. Six  of t hese  g. s t r a i n s  were iso- 
l a t e d  from s t o o l s  of heal thy newborns and four  were recovered 
from the  blood of  septicemic i n f a n t s .  Three of t he  s i x  s t r a i n s  
from heal thy newborns were spontaneously agg lu t ina t ing  "rough" 
s t r a i n s  and were serum-sensitive. These were not opsonized i n  
serum chela ted with MgEGTA, i . e .  did not  a c t i v a t e  the  properdin 
complement pathway. Three of the  s t r a i n s  were "smooth" and 
serum-res is tant  and were opsonized i n  serum v ia  the properdin 
pathway of complement a c t i v a t i o n .  

The four s t r a i n s  of E. coli recovered from septicemic i n f a n t s  
d i f f e r e d  in  serum s e n s i t i v i t y  and th ree  were opsonized v i a  the  
properdin pathway. The s t r a i n  opsonized only by the  c l a s s i c a l  
pathway had the  K - 1  an t igen .  The chemiluminescence response i n  
normal granulocytes s t imulated by the  four g. & s t r a i n s  from 
s e p t i c  i n f a n t s  was markedly depressed when compared with the  re- 
sponse of  f i v e  s t r a i n s  from heal thy newborns (p < .005). This 
was not due t o  d i f f e rence  i n  opsonization. 

These d i f f e rences  i n  opsonic requirements o f ,  and chemilumin- 
escence response t o  g. coli s t r a i n s  suggests  t ha t  f a c t o r s  which 
a f f e c t  complement a c t i v a t i o n  and granulocyte oxidat ive  metabolism 
may con t r ibu te  t o  the  pathogenic i ty  of  c e r t a i n  s t r a i n s .  

IMPROVEMENT OF CHEDIM-HIGASHI (C-H) LEUKOCYTE (PMN) 570 rmNcTIoN BY CYCLIC GuANosINE MONOPHOSPHATE (mp). 
Laurence A. Boxer, Manfred R i s t e r ,  John M. Allen, 

Robert L. Baehner, Dept. of Ped., Indiana Univ. Sch. of Med., 
James Whitcomb Rilev Hosn. f o r  Children, Indiananol is ,  Ind. 

C-H svndrome is  a d i so rde r  character ized bv r ecu r ren t  infec-  
t i o n  and g i an t  granules  i n  PYN and monocvtes, and these  c e l l s  a r e  
associa ted wi th  comnromised b a c t e r i c i d a l  capaci ty  and degranula- 
t i o n .  Since c v c l i c  G?P r egu la t e s  granular  movement, we s tudied 
t h e  e f f e c t  of t h i s  com~ound i n  leukocvtes of an in fan t  with C-M 
svndrome. The C-H PMN's contained 1725% mveloneroxidase and 
58510% B-glucuronidase of con t ro l  PHN. C-H PYli's and mixed leu- 
kocytes when rendered sec re to rv  by cvtochalas in  R and unon ex- 
posure t o  0 ~ ~ 0 n i Z e d  zymozan manifested impaired r e l ease  of B- 
glucuronidase. During degranula t ion C-H PMN's and mixed leuko- 
cytes  re leased 21t1.62 and 10.5+1% B-glucuronidase comnared t o  
27+1% and 22+2% of con t ro l  r e snec t ive lv .  Following exnosure t o  
1 0 ~ 2 ~  GW b u t  not  1 0 - 5 ~  f o r  30 min., t h e  C-H leukocvtes increased 
t h e i r  enzvme r e l e a s e  t o  normal values  of 3 3 9 %  without chanqine 
t h e i r  abso lu t e  amount of t o t a l  enzvme a c t i v i t v .  There was no 
b a c t e r i c i d a l  a c t i v i t v  by 40 min. i n  PMN's from C-H but bv 90 min. 
t he re  were 5 .19~106  v i a b l e  b a c t e r i a  remaining comnared t o  con t ro l  
of 1 .13~106 .  Pre-exposure of C-H PMN's t o  10-2?l CMP f o r  10 min. 
markedlv imnroved t h e  k i n e t i c s  of b a c t e r i a l  k i l l i n g  t o  values  
w i th in  normal. The add i t i on  of c v c l i c  GMP corrected the  impaired 
degranula t ion and b a c t e r i c i d a l  canaci tv  suggest ing f a u l t v  cvc l i c  
GMP a c t i v i t v  i n  C-H leukocytes. 

SPINAL FLUID LACTIC ACID, A DIAGNOSTIC AID I N  BACTER- 571 IAL MENINGITIS. I. Brook, K.S. Br icknel l ,  G. Over- 
t u r f ,  S.M. Finegold (Spon. by P.F. Wehrle). Veteran's 

Administration Hospi ta l ,  Wadsworth, In fec t ious  Disease Sect ion,  
Los Angeles, Ca., 90024, & Los Angeles County/University of Soutlr 
e rn  Ca l i fo rn i a  Medical Center ,  Department of P e d i a t r i c s ,  Los 
Angeles, Ca l i fo rn i a ,  90033. 

Cerebrospinal f l u i d  (CSF) l a c t i c  ac id  (LA) l e v e l s  were de t e r -  
mined by gas chromatography on s e r i a l  specimens obta ined from 
a d u l t s  and ch i ld ren  wi th  CNS in fec t ions  and con t ro l  p a t i e n t s .  
I n i t i a l  CSF LA l e v e l s  were cons i s t en t ly  >35 mg/l00 m l  i n  30 
p a t i e n t s  wi th  b a c t e r i a l  meningi t is ;  p a t i e n t s  wi th  p a r t i a l l y  
t r e a t e d  meningi t is  a l s o  had e levated l e v e l s  of LA. Concentrationi 
o f  LA gradual ly  decreased t o  normal l e v e l s  ( <  25 mg/100 ml) dur- 
i ng  therapy and a l l  t r e a t e d  p a t i e n t s  had normal l e v e l s  by 7 days. 
A l a t e  r i s e  i n  CSF LA was demonstrated i n  2 p a t i e n t s  wi th  recur- 
r e n t  meningi t is  and 1 p a t i e n t  wi th  b ra in  abscess  had a markedly 
e l eva ted  (720 mg/100 ml) LA l e v e l .  

CSF LA l e v e l s  i n  26 p a t i e n t s  with a s e p t i c  meningi t is  were con- 
s i s t e n t l y  <35 mg/100 m l  (average, 21 mg/100 ml).  Twenty-four con- 
t r o l  p a t i e n t s  wi thout  meningi t is  (normal CSF) had average LA 
l e v e l s  o f  14 mg/ml. Differences  between t h e  var ious  groups were 
highly  s i g n i f i c a n t  s t a t i s t i c a l l y .  Concomitantly drawn serum LA 
l e v e l s  were c o n s i s t e n t l y  l e s s  t han  CSF l eve l s ;  serum l e v e l s  d id  
not  c o r r e l a t e  w i th  t h e  type o r  absence of meningi t is .  Determina- 
t i o n  of CSF LA l e v e l s  i s  a p o t e n t i a l l y  u se fu l  a i d  i n  t h e  diagno- 
sis and therapy of CNS i n f e c t i o n s ,  p a r t i c u l a r l y  i n  p a t i e n t s  who 
have received p a r t i a l  t rea tment .  

BIOASSAY FOR Am-A,HUMAN PLASMA. Yvonne J. Bryson, 
Lawrence Sweetman, James D. Connor. Dept. of Peds., 572 Unlv. . of Ca l i f . .  San Dieao, La J o l l a .  CA. - .  

Adenine arabinoside  (ara-A) i s  an a n t i v i r a l  of low t o x i c i t y  and 
c l i n i c a l  p o t e n t i a l ,  c u r r e n t l y  i n  bl inded c l i n i c a l  t r i a l s .  At low 
int ravenous doses, ara-A i s  metabolized r ap id ly  through deamina- 
t i o n  t o  hypoxanthine arabinoside  (ara-tIx) which hasw1/50 t h e  
a n t i v i r a l  a c t i v i t y  (AVA) of ara-A. Previous assays  f o r  ara-A 
q u a n t i t a t e 5 0 . 1  w/ml using high pressure  l i q u i d  chromatography 
(HPLC) and W absorbance. However, ara-A l e v e l s  on p re sen t  doses  
f r equen t ly  a r e < O . l  pg/ml i n  plasma co l l ec t ed  wi th  adenosine 
deaminase inh ib i to r .  We have developed a bioassay f o r  ara-A and 
ara-Hx using small plasma samples (0.1 - 0.2 ml) which has  30 X 
g r e a t e r  s e n s i t i v i t y  than IIPLC. This method combines t h e  p r i o r  
separat ion of t hese  nucleosides  by t h i n  l a y e r  chror,~atography(TLC) 
on s i l i c a  g e l  p l a t e s  a s  descr ibed by Drach and Novack (Anal. Bio- 
chem.z:633,1973) wi th  es t imat ion of AVA of separated TLC e l u a t e s  
i n  adenosine deaminase d e f i c i e n t  equine f i b r o b l a s t i c  microcul- 
t u r e s  aga ins t  vacc in i a  v i r u s  ( W ) .  Using doubling d i l u t i o n s  of 
e l u a t e s  prepared from plasma samples, s tandard r e p l i c a t e  a c t i v i t y  
curves were prepared, f inding t h a t F 0 . 0 0 3  ug/ml of ara-A and 
5 0.3 ug/ml ara-Hx prevented 100% cytopathic  e f f e c t  from develop- 
ing a t  48 hr pos t  i n fec t ion  with W .  With HPLC, 20 of 99 plasmas 
contained 0.02-0.35 ug/ml ara-A and r a t i o s  ara-A:ara-Hx of 1.13 - 
1:189. With t h e  bioassay,  a p a t i e n t ' s  plasma had AVA equal t o  2.5 
ug/ml ara-Hx and 0.012 ug/ml ara-A dur ing infusion wi th  no AVA 
p r i o r  t o  i n fus ion  o r  12 hr afterward. These methods should be 
use fu l  i n  f u r t h e r  pharmacologic s t u d i e s  of ara-A and t h e  mono- 
phosphate s a l t ,  ara-AMP. 

CHEMOIMMUNOTHERAPY IN EXPERIMENTAL INFECTIONS DUE TO 573 HERPESVIRUS HOMINIS. C . T .  Cho and K . K .  Feng, Oepts 
of Ped. & Microb., Univers i ty  of Kansas Medical 

Center,  Kansas Ci ty ,  Kansas. 
Experimental H .  hominis encepha l i t i s  i n  mice was u t i l i z e d  t o  

evaluate  t he  combined e f f e c t s  of a n t i v i r a l  agzn t s  (adenine 
arabinoside  "ara-A", or phosphonoacetic ac id  PAA") and humoral 
an t ibod ie s  (HIG) d i r ec t ed  aga ins t  H.  hominis. Treatment w i t h  
ara-A o r  HIG reduced t h e  % m o r t a l i t y  of infected mice t h a t  show 
no gross  thymic de fec t s  (3-week-old Swiss mice, and phenotypically 
normal 1 i t t e rma tes  "nu/+" of a s t r a i n  of nude mice).  However, 
t h e  p ro t ec t ive  e f f e c t s  of ara-A or HIG were n o t  observed in  
athymic nude ( n u / n u )  mice. On t h e  o the r  hand, combined admini- 
s t r a t i o n  of HIG with ara-A in  immunologically normal (Swiss or 
nude "nu/+") or abnormal (nude "nu/nuM) hosts  r e su l t ed  i n  an 
enhanced protect ion ( s e e  t a b l e ) ,  a decreased v i r a l  concentra t ion 
of the  infected t i s s u e s ,  and diminished t i s s u e  in ju ry .  

Mortal i t y  (%) 
Treatment Swiss Nude ( n u l n u )  ~ u d e ( n u / + r  

Virus control  40140 (100%) 15/15 (100%) 14/14 (100%) 
HI G 31/40 i 77%j 15/15 i i oo%j  7/14 i 5o%j 
Ara-A 29/40 ( 72% 15/15 100%) 7/14 50% 
Ara-A + H I G  17/10 ( 4211 10/11 1 67%) 0/14 1 011 

Our da ta  suggest t h a t  1 )  i n t a c t  host defense mechanisms a r e  
necessary f o r  t he  enhanced protect ion afforded by a n t i v i r a l  
a g e n t ( s )  o r  humoral an t ibod ie s ,  and 2) chemoimunotherapy may 
provide another  approach t o  the  control  of severe  v i r a l  
i n fec t ions ,  p a r t i c u l a r l y  i n  host with abnormal defense mechanisms. 

THE ROLE OF HUMORAL ANTIBODIES IN HOST RESISTANCE TO 
574 EXPERIMENTAL HERPESVIRUS HOMINIS INFECTION. C.T.Cho, 

K . K .  Feng, and J.A. P i t t enge r .  Depts. of Ped. & 
Microb., Univers i ty  of Kansas Medical Center,  Kansas Ci ty ,  Kansas 

Experimental H .  hominis i n fec t ion  in  newborn mice was used t o  
examine the r o l e  of humoral an t ibod ie s  (HIG) directed aga ins t  H.  
hominis. Exogenous adminis t ra t ion of HIG t o  pregnant mice 
r e su l t ed  i n  an enhanced r e s i s t ance  t o  in t r anasa l  chal lence of H. 
hominis i n  t h e  o f f sp r ings .  Postnata l  adminis t ra t ion of HIG t o  
t h e  newborn mice, before o r  soon a f t e r  virus inocu la t ion ,  a l s o  
enhanced host recovery from t h e  in fec t ion  ( s e e  Table) .  The 
p ro t ec t ive  e f f e c t s  were reproducible  and consistent up t o  a 
point (approximately 24 t o  48 hours) i n  t h e  in fec t ion  cycle .  

Mortal i t y  (%)  
HIG treatment H .  hominis -1 H .  hominis -2 
Control 55/65 (85%) 32/53 (61%) 

-I h 13/50 (26%) 7/43 ( i 6 % j  
+I h 19/53 (36%) 15/40 (38%) 

+24h 18/53 (34%) 11/43 (25%) 
+48h 50153 (95%) 10143 (23%) 
t72h 50155 (91%) 32/46 (69%) 

Simultaneous adminis t ra t ion of HIG and adenine arabinoside  (ara-A) 
r e su l t ed  i n  an augmentation of t h e  a n t i v i r a l  a c t i o n  of ara-A. 

The f ind ings  ind ica t e  t h a t  humoral an t ibod ie s  1 )  p lay a 
s i g n i f i c a n t  r o l e  i n  host recovery from severe  H .  hominis 
i n fec t ion ,  and 2)  enhance t h e  p ro t ec t ive  e f f e c t  of a n t i v i r a l  
agent .  



CONGENITAL CYTOMEGALOVIRUS INFECTION: A GUINEA PIG 575 MODEL. W .  S. Connor and K. P. Johnson (Intr. by M.M. 
Grumbach). Depts. of Neurology, V.A. Hospital and 

University of California School of Medicine, San Francisco. 
Human congenital cytomegalovirus (CMV) infection is the most 

frequently recognized viral cause of congenital malformation and 
mental retardation. An animal model might yield valuable infor- 
mation on pathogenesis and perhaps prophylaxis and therapy. 
Efforts to obtain congenital infection with mouse CMV have been 
unsuccessful. But studies with guinea pig CMV (GPCMV) indicate 
this virus causes congenital infection. 

Two strains of GPCMV, one more virulent than the other, have 
been used. 14 guinea pigs were inoculated subcutan ously (sc) at 
various stages of pregnancy with either lo6 or 5x10' TCID of the 
less virulent strain. Fetuses from 3 mothers inoculated :? mid- 
gestation, 2 with low dose and 1 with high dose, 3 to 4 weeks 
before sacrifice, showed GPCMV in various tissues including brain 
by virus isolation but without histologic change. The high dose 
mother also showed leukocyte associated viremia 3 weeks after in- 
oculation. Abortions or maternal death occurred only after high 
dose inoculations. Eosinophilic intranuclear inclusions (EII) in 
fetal viscera were found after direct fetal inoculation in utero. 

The more virulent strain was first isolated from a young animal 
with ESI in lung, kidney, spleen, and liver. Frequent abortions 
or m ternal deaths occurred about 10 days after sc inoculation of 3 2x10 TCID EII were found in,trophoblastic cells of placenta. 
Efforts to5gocument fetal infection after sc inoculation with this 
strain are continuing. Study of GPCMV in pregnant guinea pigs may 
aid understanding of features of congenital human CMV infection. 

LIMULUS TEST IN GRAM-NEGATIVE (GN) MENINGITIS 576 Michael S. Cooperstock and Linda L. Riegle 
(s~ons. bv Calvin h'. Koodruffl Universitv . . 

of Missouri. ~olumbla. DeDartment of child Health. a . - 
The limulus test for endotoxin-like activity (ELA) 

was used to test 158 CSF samples from 83 infants and 
children and 1 adult. Prior centrifugation and heat 
extraction of CSF was needed for very proteinaceous 
or bloody fluids. The test sensitivity was 10-100 
pg/ml 026B6 E.coli Boivin endotoxin. Quantitation 
was by serial dilution in parallel with this standard. 
59 samples from 21 patients had ELA. 14 patients had 
1 ng to 100 ug/ml ELA; 13 of these had proven GN menin- 
gitis; 1 had partially treated meningitis with 
petechiae. 7 additional patients had < 1 ng/ml ELA 
and no evidence of GN meningitis. 

21 of the 59 positive samples were from patients 
with GN meningitis whose CSF had been sterilized by 
previous therapy. Increasing ELA levels were assoc- 
iated with a poor prognosis in 2 newborns. 

We conclude: (1) the limulus test can rapidly and 
correctly identify patients with GN meningitis whose 
CSF had been sterilized by prior treatment; and it may 
be useful in diagnosis and follow-up of these patients, 
(2) sensitivity must be rigidly controlled to avoid 
false positives, (3) serial quantitation of ELA can 
reveal trends not readily recognized by other means. 

EXPERIMENTAL SEPTICEMIA: EVALUATION OF LYSATE TEST 577 FOR ENDOTOXIN .James J.Corrigan,Jr. and James F. 
Kiernat.Dept. of Peds. Univ. of Ariz. Med. Ctr.Tmson 

Bacterial endotoxin causes gelation of a liquid material (ly- 
sate) derived from the amebocyte of the horseshoe crab (Limulus 
polyphemusx. This phenomenon has been used as a test for endo- 
toxin in various body fluids. A controversy exists with regard to 
its usefulness in detecting blood endotoxin in humans with gram- 
negative sepsis. The purpose of this study was to evaluate the 
effectiveness of the lysate test in a animal model for gram-neg- 
ative septicemia. Fifty rabbits were given live Pasteurella mul- 
tocida organisms intraperitoneally. Blood was obtained at 0, 2, 
4, 8, 12 and 24 hours. The animals became bacteremic within 2-4 
hours and were clinically ill by 8 hours. Quantitative colony 
counts (CFU loglO/ml blood) and lysate tests were performed on 
all blood samples. No rabbit had a positive lysate test and con- 
comitant negative blood culture. By 4 hours 95% of the animals 
had positive blood cultures and 63% positive lysate tests. At 12 
hours both were positive in 100% of the rabbits. The number of 
positive lysate tests was related to the CFU such that < 1030rg/ 
ml gave neg lysate tests, lo3 to lo5 25 to 60% were positive and 
> lo5 100% were positive. Quantitative endotoxin levels revealed 
a range between 0.04 to 500 micrograms per ml of plasma which 
correlated with the CFUs. The data indicate that the lysate test 
can be used to detect and quantitate endotoxin activity in blood. 
The data suggest that there is a direct relationship between the 
number of infecting organisms per ml blood and quantity of endo- 
toxin which, therefore, will influence the qualitative lysate 
test. 

EXPERIMENTAL HEMOPHILUS INFLUENZAE, TYPE B 578 MENINGITIS: THE EFFECT OF COMPLEMENT DEPLE- 
TION. Francis J. Crosson, Jr., E. Richard 

Moxon, Jerry A. Winkelstein. Johns Hopkins Univ. Sch. 
of Med., Dept. of Pediatrics, Baltimore. (Spon. by 
David H. Carver). 

The mechanisms by which the non-immune infant con- 
trols infection by Hemophilus influenzae, type B, are 
only partially understood. Using the infant-rat men- 
ingitis model, we have attempted to determine if the 
complement system plays an important role in the host 
defense against this organism. 

Ten-day old rats were injected with cobra-venom 
factor (COW), an agent known to selectively deplete 
C3-9; C3 activity in the treated animals remained 65% 
of initial values for five days. These animals and 
controls were then inoculated intranasally with lo7 H. 
influenzae, type B. Bacteremia occurred in 95% of the 
CoVF-treated rats and 70% of the controls (Pe.05). 
High level bacteremia (> 5x1050rg ./ml. ) developed in 
95% of the CoVF-treated and 10% of the control ani- 
mals (P<.001). The mortality rate was 70% among the 
CoVF-treated rats and 0% among the controls (P<.001). 
Both changes in the CSF indicative of meningitis and 
mortality were directly related to the level of bac- 
teremia reached in each animal. Thus, in this model, 
complement appears to contribute significantly to the 
defense mechanisms of the non-immune infant rat 
against H. influenzae, type B. 

IMMUNODEFI C l ENCY AND CYTOMEGALOV l RUS (CMV) l NFECT l UN 579 Audra Deveikis, Anthony J. Strelkauskas, Victoria 
=f (Spon. by Ira Rosenthal), Abraham Lincoln 

School of Medicine and School of Basic Medical Sciences, Univer- 
sity of Illinois at the Medical Center, Departments of Pediatrics 
and Microbiology, Chicago 

Immunodeficiency is known in congenital rubella, b ~ ~ t  has not 
been described in congenital CMV infection. Frequent infections 
occurred in an infant with CMV viruria. The number and propor- 
tion of peripheral leucocytes, T and B lymphocytes, and the blas- 
togenic response to phytohemagglutinin (PHA) and pokeweed mitogen 
(PWM) were determined in this infant and in 2 infants with con- 
genital CMV infection without recurrent infections. T cells were 
measured as E rosettes and by an indirect rosette technique in 
which lymphocytes were sensitized with rabbit anti-human T cell 
antibody ( ~ b )  and then rosetted with erythrocytes coated with Ab 
to rabbit immunoglobulin (lg) light chains. B cellsweremeasured 
by direct rosetting with erythrocytes coated with Ab to human lg 
light chains. Replicate lymphocyte cultures were incubated with 
PHA, PWM, or no mi togen; labeled with 3~-thymidine and harvested 
automatically. The infants with CMV infection had significantly 
decreased percentages of T cells (13%. 29%, and 40%) compared to 
age-matched, controls (61 '2%). Compensatory increases in B cel Is 
and in cells lacking B and T markers occurred. Transient granulo- 
cytopenia occurred in 2 patients. Lymphocyte reactivity to PHA 
and PWM was decreased from 34-57% of control values in these 2 
patients. These immunologic abnormalities may result from CMV in- 
fection of lymphocytes and may be responsible for prolonged vir- 
uria and, in some cases, recurrent infections. 

RELAPSE DURING PENICILLIN TREATMENT OF GROUP B STREP- 
' TOCOCCAL MENINGITIS. Rodne D. Dorand and Garrett 580 a (span. by  illy F. AnIrews). University of 

Louisville School of Medicine Department of Pediatrics, Louisville 
A 3534 g term female infant with Group B streptococcal (GBS) 

meningitis responded initially to recommended doses of penicillin 
but relapsed on the 8th day. To our knowledge this is the first 
reported case of such relapse. CSF examination at 24hrs. of age 
revealed: WBC 2,17O/cu mm, Gram positive diplococci on smear and 
normal glucose and protein. GBS sensitive to penicillin grew out 
48hrs. later, at which time penicillin G 100,0OOp/kg/24hrs. IV in 
2 doses was substituted for the initial therapy of ampicillin 
200mg/kg/24hrs. IV in 2 doses and gentamicin 5mgIkgl24hrs. IM in 
2 doses. CSF then showed WBC 1,62O/cu mm, and no organisms on 
smear or culture. On the 8th day of therapy clinical and bacter- 
iologic relapse occurred. GBS type IS1 was cultured from the CSF, 
ventricular fluid and blood. Penicillin G 300,00Op/kg/24hrs. IV 
in 3 doses was then given for 21 days and she recovered without 
apparent sequelae. 

Dosage and administration errors were ruled out. Laboratory 
identification of the organism and penicillin susceptibility were 
validated. Tube dilution susceptibility testing showed the MIC 
to penicillin to be 0.12pg/ml, relatively high for GBS. This 
treatment failure as well as recent ~enicillin pharmacokinetic 
studies suggest that to avoid prolonged periods of low penicillin 
levels in the CSF and serum, current penicillin dosage recommend- 
ations for the newborn should be increased to at least 150,000 
)l/kg/24hrs. in 3 doses for the Eirst 3 days of life and then to 
200,00Op/kg/24hrs. in 4 doses. 
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SEYUM OPSONINS FOR GROUP B STREPTOCOCCI. Val G .  587 Heminins, Robert T. Hall and Harry R .  H i l l ~ v e r s i t y  
of Utah, Departments of P e d i a t r i c s  and Patholoqy, 

S a l t  Lake C i ty  and Ch i ld r en ' s  Mercy Hosp i t a l ,  Univers i ty  o f  
Missour i ,  Kansas C i ty ,  Missour i .  

L i t t l e  i s  known about immunity t o  Group B s t r ep tococc i  
because,  t o  d a t e ,  a r e l i a b l e  means f o r  measurinq func t i ona l  
opsonic  a c t i v i t y  f o r  t he se  orqanisms has not been developed. 
Neutrophi ls  produce a chemil uminescence (CL) fo l  lowinq phaqo- 
c y t o s i s  of p a r t i c u l a t e  ma t t e r  and t h i s  event can be de t ec t ed  
and q u a n t i t a t e d  i n  a l i q u i d  s c i n t i l l a t i o n  coun t e r .  We have 
adapted t h e  CL procedure t o  d e t e c t  opsonic  a c t i v i t y  f o r  t h e  5 
Group B s t r ep tococca l  types  i n  r a b b i t  hyperimmune and human 
serum. Group B orqanisms opsonized i n  homologous but  not 
he tero logous  r a b b i t  serum produced a peak in  CL when added t o  
normal human neu t roph i l s .  Human a d u l t  serum, cord b lood,  and 
i n f a n t  serum, s i m i l a r l v  examined, a l s o  possessed opsonic 
a c t i v i t y  f o r  some of t h e  Group B t ypes .  Examination of phano- 
c y t i c  mixtures  showed a c o r r e l a t i o n  in  each i n s t a n c e  between 
t h e  uptake of b a c t e r i a ,  production of a peak in  CL and t h e  
depos i t i on  o f  Iq5 and C3 on t h e  b a c t e r i a l  s u r f a c e .  Pa i red  
maternal and i n f a n t  s e r a  from nine  ca se s  o f  e a r l y  onse t  Group 
B s t r ep tococca l  s e p s i s  were examined by t h i s  method. In each 
ca se  opsonins d i r e c t e d  a g a i n s t  t h e  orqanism recovered from t h e  
i n f a n t ' s  blood were e i t h e r  ab sen t  o r  p r e sen t  in  low t i t e r .  
These s t u d i e s  sugges t  t h a t  t h e  CL assay  may provide  va luab l e  
informat ion  regardinq the r o l e  of serum opsonins i n  immunity 
t o  Group B s t r e p t o c o c c i .  

THE ROLE OF REOVIRUS-LIKE AGENT AND HEAT-LABILE 588 ENTEROTOXIGENIC ESCHERICHIA C O L I  I N  P E D I A T R I C  
DIARRHEA. Mar T. Ho, p e t e r r n e v e r r i a ,  Neil R .  

Blacklow, James 01 son ( h a v - a v a l  Medical 
Research U r n T a i w a n ,  Harvard Medical School,  Un ive r s i t y  
Hosp i t a l ,  Boston, Massachusetts.  

In August-September 1975 a s tudy was done i n  T a i p e i ,  Taiwan 
t o  determine t h e  s i g n i f i c a n c e  of r e o v i r u s - l i k e  agent  and hea t -  
l a b i l e  en t e ro tox igen i c  E. coli ( en t+  EC) and o t h e r  e n t e r i c  path- 
ogens a s  causes  o f  a c u t e  d i a r r h e a .  S too l s  from 85  ch i l d r en  wi th  
d i a r r h e a  were screened f o r  ent+ EC us ing  t h e  Y - 1  adrenal  c e l l  
morphological a s s ay ;  a cu t e  and convalescent  s e r a  from 58 were 
t e s t e d  f o r  evidence  of a r e cen t  r eov i ru s - l i ke  i n f e c t i o n  by quan- 
t i t a t i n g  immunof luorescent -s ta inab le  ant ibody t i t e r s  t o  t h e  s e ro -  
l o g i c a l l y  r e l a t e d  Nebraska c s l  f  d i a r rhea  v i r u s .  S too l s  were 
screened f o r  o t h e r  b a c t e r i a l  and p a r a s i t i c  pathogens.  Specimens 
were inocula ted  i n t o  primary monkey kidney, MK-2 and Hep-2 t i s s u e  
c u l t u r e s .  Forty-one percent  o f  ch i l d r en  t e s t e d  showed evidence  
o f  a r e cen t  i n f e c t i o n  with a r eov i ru s - l i ke  agent .  ~ n t +  EC were 
i s o l a t e d  from 7% o f  ch i l d r en  who had not  rece ived a n t i b i o t i c s  
p r i o r  t o  c u l t u r e  and from 4% o f  well ch i l d r en  (p=0.49) .  Salmon- 
e l l a  were i s o l a t e d  from 5% o f  c h i l d r e n  wi th  d i a r rhea  rs compared 
t o  3% o f  c o n t r o l s  (p=0.43) .  Entero ,  adeno, and herpes v i r u s e s  
were i s o l a t e d  more f r equen t l y  from c o n t r o l s  than  from ch i l d r en  
wi th  d i a r r h e a ,  27% vs 13%. Other b a c t e r i a l  o r  p a r a s i t i c  pathogens 
were not  found. This  exper ience  sugges t s  t h a t  r eov i ru s - l i ke  agent  
may be an e t i o logy  f o r  a l a r g e  propor t ion  o f  p e d i a t r i c  d i a r r h e a  
i n  T a i p e i ,  Taiwan and t h a t  entt EC and S a l m o n ~ l l a  a r e  r e spons ib l e  
f o r  only  a small  propor t ion  of c a se s .  

CYTOMEGALOVIRUS I N  SICK PRETERM INFANTS. K. Hufnagle,  590 L .  Drew and R. Ba l l a rd  (Inti- .  by P. L .  B a t l a r d ) ,  
Depts. Ped. and C l in .  Pa tho l .  8 Lab. Med., M t .  Zion 
Hospital  and Med. C t r . ,  San Francisco ,  C a l i f o r n i a  

During a six-month per iod  cytomegalovirus (CMV) was cu l t u r ed  
from 8 s i c k  preterm in f an t s .  Seven i n f a n t s  developed a recogniz- 
a b l e  symptom complex c l i n i c a l l y  sugges t i ve  o f  b a c t e r i a l  s e p s i s  
w i t h  marked hepatosplenomegaly. Other rnani f e s t a t i o n s  were i i s t -  
lessness ,  thrombocytopenia and a r e l a t i v e  lymphocytosis with an 
increase  i n  a t yp i ca l  lymphocytes. Seven had a worsening o f  
t h e i r  r e s p i r a t o r y  s t a t u s ,  and, i n  f i v e ,  a remarkable grey co lo r  
was noted. Repeated b a c t e r i a l  c u l t u r e s  o f  blood, u r i ne  and CSF 
were negat ive .  Viral  c u l t u r e s  of ur ine  grew CMV. Two o f  t h e  
i n f a n t s  d ied ,  and CMV was grown from mu l t i p l e  organs ,  inc luding 
lung, b r a i n ,  kidney and l i v e r ,  and i nc lu s ions  were found in 
lungs,  pancreas and kidneys.  The i n f a n t s  were a l l  under 32 
weeks' g e s t a t i o n ,  with an average  b i r t h  weight o f  1118 gm (880- 
1600). A t  b i r t h ,  a l  I had r e s p i r a t o r y  d i s t r e s s ;  s i x  requi red  
mechanical venti  l a t i o n .  A 1  l of t h e  i n f a n t s  had some degree  of 
ch ron i c  oxygen dependency, in t h r e e  s eve re  enough t o  r equ i r e  
prednisone. P r i o r  t o  d iagnosis  o f  CMV, a i l  rece ived mu l t i p l e  
blood t r an s fu s ions  ( I 1  t o  30 u n i t s ) .  Five of t h e  e i g h t  had cu l -  
t u r e s  f o r  CMV a t  b i r t h  and were i n i t i a l l y  negat ive .  We be l i eve  
a l I o f  t h e s e  i n f a n t s  acqui red  t h e  d i s ea se  w h i  l e  in t he  i n t ens ive  
c a r e  nursery  and t h a t  i t  produced a s i g n i f i c a n t  change in t h e i r  
c l i n i c a l  cou r se .  Cytomegalovirus appears  t o  be an important path- 
ogen in t h e  compromised premature hos t  and should be cons idered  
when eva lua t i ng  c l i n i c a l  d e t e r i o r a t i o n  in t h e s e  i n f a n t s .  

COMPARISON OF TRIMETHOPRIM-SULFAMETHOXAZOLE 591 (TMP-SMZ) AND PENTAMlDlNE (PNT) IN THE TREATMENT 
OF /'NEUI\.IOCYSTIS CARINII  PNEUMONITIS (PCP). Walter T. 

Hughes, Sandor Feldman, Subash Chaudhary, Micl~ael J. Ossi, and Shyamal K. 
Sanyal. St. Jude Cll~ldren's Research Hospital, Infectlous Diseases and 
Cardiooulmonarv Services. Memohis. TN , , 1 .  

P ~ P  in immunosuppressed patients is fatal in 90 to 100% of cases if 
untreated. PNT is in current use for treatment of this infect~on but 1s associated 
with  nord din ate toxic and adverse side effects and is not commercially available in 
the United States. Recently we have shown that TMP-SMZ is effective in the 
treatment of PCP in both animals and humatls. The present study was designed to 
determine the relative efficacies of PNT and TMP-SMZ for the treatment of 
unselccted patients with PCP. All cancer patients with diffuse pneumonitis by 
roentgenogram, tachypnea, flypoxia and 1). crrrinii identified in specimens 
obtained by percutaneous needle aspiration of the lung were randomized to 
receive either PNT or TMP-SMZ. If after 3 or more days of treatment specified 
criteria indicated progression of disease, therapy was changed to the alternate 
drug. 

Thirty-seven patients have been studied. Of the 18 treated with PNT, 11 
recovered and one died receiving this drug alone: 6 others required crossover to 
TMP-SMZ and 3 recovered. Of the 19 treated with TMP-SMZ, 13  recovered 
rccciving t h ~ s  drug alone: 6 required crossover to PNT and 2 recovered. Overall 
recover rates were 78% for PNT and 79% for TMP-SMZ oups. 

OTthe 12 patients treated wit11 PNT alone, hypogEcosenlia occurred in 5, 
above-normal BUN values In 4, and injection site reactions in 8. None of these 
adverse effects occurred in the TMP-SMZ group. A transient rash occurred in 4 of 
the TMP-SMZ- and 2 of the PNT-treated patients. 

These data show that TMP-SMZ is as effective as PNT in the treatment of 
PCP and is associated with s~gnificantly fewer adverse effects. 

EFFECT OF ANTIMICROBIAL A € m  ON BACTElUAL KRft;LfN% I'IZICOCUTANEOUS LYMPH NODE SYNDROME I N  CONTINENTAL USA 
BY LEUKOCYTES(PMN) FROM PATIENTS W I T H  CHRONIC GRANULO- ,592 T. Jacob John, C l i f f o r d  D. DeBenedetti  and Maurice L. 589 MATOIJS DISEASE(CGD). P h i l i p  C. Y O ,  Annette Lam, Kam- Zee (Spon. by Vincent A. F u l g i n i t i ) .  Un ive r s i t y  of 

Yin Wong & G!. Douglas B igga r (Sp0n .b~  J .  Richard Hamilton) Depts.  Arizona ~ e d i a  Center  and t h e  Tucson Medical Center ,  Department 
s f  Ped. & Immunol., Hosp i t a l  For Sick  Chi ldren ,  Toronto,  Canada. of P e d i a t r i c s ,  Tucson, Arizona. 

PMN from p a t i e n t s  w i th  CGD i n g e s t  b a c t e r i a  normally bu t  do no t  Mucocutaneous lymph node syndrome (MLNS) is  a newly recognized 
k i l l  c e r t a i n  c a t a l a s e - p o s i t i v e  b a c t e r i a  a s  v igo rous ly  a s  normal a c u t e  i l . l n e s s  of unknown e t i o l o g y  of c h i l d r e n ,  widely  p r eva l en t  
PMN. Despi te  t h i s  PMN b a c t e r i c i d a l  abnormal i ty ,  c l i n i c a l  improve- i n  Japan,  and a l s o  recognized i n  Korea, Hawaii and Greece. 
ment ha s  been r epo r t ed  i n  CGD p a t i e n t s  r e ce iv ing  long-term sul fon-  Recent ly  a c a se  has  been r epo r t ed  from Texas and ano the r  from 
amide therapy.  Ve have examined t h e  e f f e c t  of su l f i soxazole(SSX) Canada. We p re sen t  4 c a s e s  of MLNS i n  wh i t e  c h i l d r e n  i n  Tucson 
and sulfamethoxazole(SMZ) on t h e  capac i t y  of CGD and normal Pm' t o  t o  i l l u s t r a t e  t h e  c l i n i c a l  f e a t u r e s  of t h i s  syndrome and t o  con- 
k i l l  s t aphy lococc i  and E . e o l i  i n  v i t r o .  Although E . co l i  con t a in  f i rm  i t s  occurrence  i n  t h e  c o n t i n e n t a l  USA. They were 3 g i r l s  
c a t a l a s e ,  CGD PMN k i l l  E . co l i  i n  v i t r o  bu t  l e s s  than  normal PMM. and 1 boy, between 3 and 44 yea r s  of age. The p r i n c i p a l  s i g n s  
SSX (5-50 ugm/ml), bu t  no t  SMZ (50 ugm/ml) caused a sma l l  bu t  and symptoms of MLNS a r e  f e v e r  of over  a week's d u r a t i o n ,  b i l a t -  
s i g n i f i c a n t  i n c r e a s e  i n  E . co l i  k i l l i n g  by both  CGD and normal PMN. e r a l  nonexudative c o n j u n c t i v i t i s ,  changes of l i p s  and o r a l  
This  obse rva t i on  was most l i k e l y  due, i n  p a r t ,  t o  an e f f e c t  of SSX c a v i t y ,  i n d u r a t i v e  edema of hands and f e e t ,  pleomorphic non- 
on  E . eo l i .  By c o n t r a s t ,  no enhanced k i l l i n g  of s t aphy lococc i ,  an v e s i c u l a r  exanthem and nonsuppura t ive  c e r v i c a l  lymph node en- 
organism no t  k i l l e d  by CGD c e l l s ,  could be demonstrated i n  e i t h e r  largement.  A l l  of t h e s e  f e a t u r e s  were found i n  each p a t i e n t .  
normal o r  CGD PMN by t h e  a d d i t i o n  of SSX o r  SMZ. Rifampin, known Other common f e a t u r e s  s een  i n  them were a r t h r a l g i a ,  a r t h r i t i s ,  
t o  p e n e t r a t e  t h e  PMN plasma membrane, was a l s o  examined. No enhan- n e u t r o p h i l i c  l eukocy to s i s ,  e l eva t ed  ESR, C r e a c t i v e  p r o t e i n ,  drop 
ced k i l l i n g  of s taphylococci  by CGDornormal PMN could b e  demon- i n  hemoglobin and hematocr i t  l e v e l s  and pee l i ng  of s k i n  of hands 
s t r a t e d  i n  t h e  presence  of Rifampin(1 ugm/ml). These r e s u l t s  may and f e e t  dur ing  convalescense.  The d iagnoses  of Stevens-Johnson 
i n d i c a t e  t h a t  a l though Rifampin can p e n e t r a t e  t h e  PMN, t h e  bac t e r -  syndrome, serum s i cknes s ,  s c a r l e t  f e v e r ,  i n f e c t i o u s  mononucleosis, 
l c i d a l  concen t r a t i ons  f o r  s t aphy lococc i  may not  b e  achieved w i t h i n  a t y p i c a l  meas les ,  and Rocky Mountain spo t t ed  f e v e r  were r u l e d  o u t  
t h e  phagosone of CGD PMN dur ing  t h e  fou r  hours  of observat ion .  i n  them by app rop r i a t e  c l i n i c a l  and l abo ra to ry  c r i t e r i a .  A h igh  
Furthermore,  some k i l l i n g  of s taphylococci  by l y s a t e s  of CGD PMN t i t e r  of an t i hya lu ron ida se  ant ibody was de t ec t ed  i n  one p a t i e n t ,  
was observed bu t  t h i s  d id  no t  appear t o  be  enhanced by pre ineubat -  bu t  i t s  s i g n i f i c a n c e  is  unknown. A l l  c h i l d r e n  recovered wi thout  
i ng  PMK wi th  Rifampin. myocardial  i n f a r c t i o n  of o t h e r  sequelae .  
(Supported by t h e  Medical Research.Counci1 of Canada, MA-5276). 
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PERSISTENT CYTOMEGALOVIRUS (CMV) AND EPSTEIN-BARR 
VIRUS (EBV) GENOMES I N  LYMPHOBLASTOID CELL LINES FROM 
AN INFANT, AFTER CONGENITAL INFECTION. 

an H. Joncas, Jose Menezes and Eng S. Huang (S~onSored by J. 
Ducharme) 
Armand Frappier I n s t i t u t e ,  Montreal; Ste Jus t ine  Hospital,  Mon- 
t r e a l ;  University of Montreal, Montreal, Quebec; University of 
North Carolina, North Carolina, USA 

Ser i a l  lymphoblastoid c e l l  l i n e s  were es tabl ished from an in-  
f a n t  with congenital cytomegalovirus in fec t ion .  By molecular hy- 
b r id i za t ion ,  both EBV and CMV were found i n  the 2nd lym~hoblastoid 
c e l l  l i n e  (SD2) e s t ab l i shed  a t  age 9 months. No detectable  a n t i -  
gens of CMV but EBNA (nuclear an t igen)  and EA (ear ly  ant igen)  
were expressed by EBV wi th in  t h a t  l i n e .  The EBV genome present  
i n  both the f i r s t  and the second l i n e  shared only 65 t o  70% homo- 
logy with the HRIK-EBV suggesting t h a t  i t  could be a d i f f e r e n t  or  
defect ive  EBV s t r a i n .  To our knowledge, t h i s  i s  the f i r s t  time 
t h a t  the CMV genome i s  found unexpressed i n  a human lymphoblastoid 
c e l l  l i n e  following in fec t ion .  To date  CMV could not be rescued 
from the 2nd lymphoblastoid c e l l  l i n e  by cocu l t iva t ion  with human 
embryo f i b r o b l a s t s  known t o  allow rep l i ca t ion  of both CMV s t r a i n  
AD169 and the CMV s t r a i n  from the i n f a n t ' s  ur ine .  A EBNA p o s i t i w  
lymphoblastoid c e l l  l i n e  of female karyotype was obtained by co- 
c u l t i v a t i n g  l e t h a l l y  Xirradiated SD2 male c e l l s  with cord blood 
lymphocytes from a female newborn. The l a t t e r  experiment w i l l  be 
repeated using EBV pos i t ive  CMV negative serum i n  an attempt t o  
neu t ra l i ze  EBV and obtain  a CMV transformed cord blood lymphocyte 
c e l l  l i n e .  

594 INCIDENCE OF AMPICILLIN-RESISTANT STRAINS OF 
W P H I L U S  SPECIES IN THE GREATER WASHINGTON AREA. 

Waheed N.  Khan, William J .Rodri  ez ,  Gail L.Friedman, Guido A. 
Controni, S y h g y R o s s .  (Sponsor s  by Robert B. Parrott). 
Research Foun t l o n  o f  Children's H o s ~ i t a l  National Medical 
Center,  2125-13th. S t r e e t ,  N.W, washington, D.C. 20009. 

During t h e  p a s t  year ,  500 i n f a n t s  and ch i ld ren ,  both s i c k  
and wel l ,  were surveyed f o r  ampic i l l i n - re s i s t an t  s t r a i n s  of 
Haemophilus species  i n  t h e  Washington D.C. and i t s  suburbs. 

Haemophilus species  were i s o l a t e d  from e i t h e r  nasopharyngeal 
o r  th roa t  c u l t u r e  a s  follows: from both heal thy ch i ld ren  and 
cl i i ldren ill with r e s p i r a t o r y  in fec t ions ,  we found t h a t  39 % of  
ch i ld ren  yie lded lbemo h i l u s  inf luenzae &d 35 % Haemo h i l u s  
arainf luenzae.  o&le mportance was t h h  + among t l e  lnf luenzae i s o l a t e s ,  9 % were ampic i l l i n - re s i s t an t .  

Similar1v.-8 % of  11. ~ a r a i n f l u e n z a e  were a l s o  r e s i s t a n t  t o  

These f ind ings  have d i s tu rb ing  clinical overtones and 
suggest t h a t  t h e r e  may be an increasing incidence of  ampic i l l i n -  
r e s i s t a n t  s t r a i n s  o f  tiaemophilus i n  t h e  Washington a rea .  

IMMUNITY TO MEASLES 11 TO 15 YEARS AFTER 
NATURAL INFECTION AND IMMUNIZATION. 
Saul Krugman, New York University School of Medicine, 
Department of Pediatrics, New York. 

Aprospective seroepidemiological study, in progress since 1960, has 
included the following groups: 1 )  68 institutionalized children who had 
natural measles  infection in 1960; and 2) 114 institutionalized and 220 
home-dwelling children who received live further attenuated measles  
vaccine in 1962. Serial samples of blood obtained before infection o r  
immunization, 1 month l a t e r  and a t  yearly intervals were tested for 
measles  HI antibody. Measles was eradicated in the institution in 
1963 and since that time the children were not exposed to infection. 
Home-dwelling children had repeated exposures to measles in the com- 
munity since 1963. The resul ts  of the 11 to 15 year  follow-up were a s  
follows: 1) No cases  of measles  in  any group, 2) detectable levels of 
measles  HI antibody in &l immunized home-dwelling children and in 
a l l  institutionalized children who had natural measles, and 3) measles  - 
HI antibody had declined to non detectable levels in 1% of immunized 
institutional children. The geometric mean HI antibody t i ters  in the 
three groups a t  11 year s  were a s  follows: 1) immunized home- 
dwelling children - 1:50, 2) institutionalized children who had natural 
measles - 1:30, and 3) institutionalized immunized children - 1 : l O .  
These findings indicate that successful immunization with live further 
attenuated measles  vaccine should provide lasting immunity. 

FATAL ADENOVIWS TYPE 7 PNEUNOEIIA !'IT11 rTFIEIPLAINED 596 E X T F ~ P U L ~ ~ O N A , ~  WNIFESTATIOIIS. Stenhan ~ .ad i sch ,  
Kli~h~e?--N. Oman ,- xr~d-e~J:L !L.--Ev~jp?-,- >:rdon F . 

Vawter, Denise J. S t r i e d e r ,  3arcj.e C. :.loore and Xei l  ::. Finer .  - - - - .- - - .- - - .- - - - .- -- - - - . -- -- - - - - - - -- - - - -- - - -- - 
(Snon. hy David 17. Smith) I3arvard Medical School, Chi ldren 's  
Hospi ta l  Fledical Center,  Denartnent of Medicine. 

Three ch i ld ren  0-24 months o f  acre were hosn i t a l i zed  within  a 3 
week ner iod with v i r a l  pneumonia. Their i l l n e s s  had henun with 
upper r e sn i ra to rv  s T t o m s  and wronressecl t o  hronchopneumonia 
with extranulnonary manifes ta t ions  involvina l i v e r ,  s k e l e t a l  
muscle and c e n t r a l  nervous system. Elood ammonias were normal. In  
a l l  t h ree  t h e  c l i n i c a l  course (12 t o  22 davs) had s t a b i l i z e d  with 
s a t i s f a c t o r v  nulmonarv s t a t u s  and imnrovinq naraneters  of muscle 
and l i v e r  funct ion u n t i l  t h e  sudden onset  o f  encenhalonathv with 
i n t r a c t a h l e  se i zu res  and coma. A l l  t h r e e  died. Adenovirus t7me 7 
was i s o l a t e d  from bronchial  t i s s u e  i n  one p a t i e n t  an3 from lunn 
t i s s u e  obtained a t  autopsv from t h e  o the r  two. Brains showed 
t o x i c  encenhalonathv and l i v e r s  f a t t y  i n f i l t r a t i o n  with necrosis .  
Thouah h i s t o l o s i c a l  ahnormal i t ies  were n resen t  the re  was no 
microscopic o r  v i ro lon ic  evidence of adenovirus in fec t ion  i n  
ornans o the r  than t h e  lunq. Extranulmonarv manifes ta t ions  i n  
c e r t a i n  adenovirus in fec t ions  have been attributed t o  disseninat-  
ed v i rus  in fec t ion ,  hu t  t h i s  i s  no t  t h e  case  i n  these  na t i en t s .  
In  f a c t ,  t h e i r  d i sease  was s imi l a r  t o  !?eye's svndrome, thouoh 
d i f f e r i n q  i n  c l i n i c a l  course ,  i n  t h e  absence of e levated hlood 
amonia  and i n  histopatholorrical d e t a i l .  The nresence i n  adeno- 
v i ruses  of cansid  p ro te ins  known t o  he cytotoxic  i n  v i t r o  mav 
provide a coss ib le  mechanism f o r  t h e  production of  d i sease  i n  
orcrans d i s t a n t  from the  s i t e  of v i rus  n u l t i p l i c a t i o n .  

CHRONIC GRANULOMATOUS DISEASE (CGD): I N  VITRO ENHAN- 597 CEMENT OF BACTERICIDAL ACTIVITY OF CGD PHAGOCYTES 
BY RIFAMPICIN. Normand D. Lapointe (sponsored by G. 

Leboeuf). Univers i ty  of Montreal, Faculty of Medicine; S te  
J u s t i n e  Hospi ta l ,  Department of Paed ia t r i c s ;  Montreal, Quebec, 
Canada. 

Staphylococcus aureus  is  one of the  most important pathogen 
responsable f o r  in fec t ion  i n  CGD. The e x t r a c e l l u l a r  ac t ion  of 
ant is taphylococcal  a n t i b i o t i c s  i s  a drawback i n  the  treatment of 
CGD pa t i en t s .  The i n t r a c e l l u l a r  ac t ion  of Rifampicin aga ins t  
staphylococcus aureus has been described (Mandell, 1972). I n  a 
s e r i e  of 29 experiments on CGD p a t i e n t s ,  we have s tudied the i n  
v i t r o  b a c t e r i c i d a l  capaci ty  of normal and CGD phagocytes aga ins t  
P e n i c i l l i n  and Rifampicin s e n s i t i v e  staphylococcus aureus. 
Different  concentrations (5,10,20l~gr) of a water soluble  prepara- 
t i on  of Rifampicin were used (Ciba-Geigy). The b a c t e r i c i d a l  
capaci ty  of phagocyte preparat ions  was t e s t e d  a t  d i f f e r e n t  i n t e r -  
v a l s  during a 21 hours incubation. While CGD phagocytes bacte- 
r i c i d a l  a c t i v i t y  aga ins t  staphylococcus aureus peaks a f t e r  90 
minutes of incubation when P e n i c i l l i n  i s  used i n  t h e  suspension, 
i n  con t ra s t  a s i g n i f i c a n t  enhancement of the  b a c t e r i c i d a l  
capaci ty  i s  poted with Rifampicin a t  each concentra t ion used. 
The enhancing, most l i k e l y  non tox ic ,  a c t i v i t y  of Rifampicin i s  
b e s t  noted a f t e r  21 hours of incubation. 

RESPONSE OF YOUNG INFANTS TO POLYRIBO- 598 PHOSPHATE (PRP) VACCINE Edward B .  Lewin ,  
J o h n  Green  and  S h a r o n  Ch iumento .  Un iv .  o f  

R o c h e s t e r ,  S c h o o l  o f  Med. and  D e n t . ,  S t r o n g  Memor ia l  
H o s p i t a l ,  D e p t .  o f  P e d . ,  Roch . ,  N .Y .  (Spon. by R.H. Schmrtz) 

P o l y r i b o p h o s p h a t e  (PRP) was a d m i n i s t e r e d  I M  t o  40 
i n f a n t s  t o  d e t e r m i n e  t h e  immuno- a n d  r e a c t o g e n i c i t y  o f  
t h e  v a c c i n e  i n  t h i s  a g e  g r o u p .  T h r e e  g r o u p s  w e r e  s t u d -  
i e d :  Gp I :  PRP a l o n e  (N=20,  a F e = 4 . 6 m o s ) ,  Gp 11: PRP- 
DPT a d m i n i s t e r e d  s i m u l t a n e o u s l y  a t  d i f f e r e n t  s i t e s  
(N=20, T e = 6 . 6 m o s ) ,  Gp 111: DPT a l o n e  (N=4,  a g e = 4 . 3  
m o s ) .  B lood  was o b t a i n e d  b e f o r e ,  3 wks a n d  3 mos a f t e r  
i m m u n i z a t i o n .  A n t i b o d y  ( a b )  t o  PRP was m e a s u r e d  by 
r a d i o i m m u n o a s s a y .  

A 2 2  f o l d e i n  a b  was o b s e r v e d  o v e r  t h e  3 month p e r -  
i o d  i n  o n l y  3 / 2 0  ( 1 5 % ) ,  1 1 2 0  ( 5 % )  and  014 i n  g p s  I ,  1 1 ,  
I11 r e s p e c t i v e l y .  The mean a b  r i s e  f o u n d  i n  Gp I r e -  
s p o n d e r s  was 4 5 n g / m l .  Ab r e t u r n e d  t o  p r e i m m u n i z a t i o n  
l e v e l s  by 3 mos i n  314 r e s p o n d e r s .  

R e a c t i o n  t o  t h e  v a c c i n e  o c c u r r e d  a s  f o l l o w s :  
GpI (PRP a l o n e )  G p I I  (PRP - DPT) 

Temp lOOF 5 1 1 9 ( 2 6 % )  9 / 1 6 ( 5 6 % )  
Ery thema  1 / 1 9 (  5 % )  2 / 1 6 ( 1 3 % )  4116 ( 2 5 % )  
S w e l l i n g  0119 0116 1 0 / 1 6 ( 6 3 % )  
T e n d e r n e s s  0119 0116  6116 ( 3 8 % )  

T h e s e  d a t a  s u g g e s t  t h a t ,  w h i l e  PRP i n  a 5pg  d o s e  i s  
o n l y  m i l d l y  r e a c t o g e n i c ,  i t  p r o d u c e s  f e w ,  l o w - l e v e l  
a n d  t r a n s i e n t  a b  r e s p o n s e s  i n  t h e  a g e  g r o u p  a t  h i g h e s t  
r i s k  o f  H .  i n f l u e n z a  b m e n i n g i t i s .  





PROGNOSTIC/OIAGNOSTIC FACTORS IN GROUP B BETA HEMO- 
LYTIC STREPTOCOCCAL (GBBS) AND OTHER NEONATAL SEPSES. 605 P h i l l i p  I. Nieburg (Spon  by Margaret L. W i l l i ams ) ,  

Upsta te  Med. Center,  S.U.N.Y., Oept. o f  Peds., Syracuse, N.Y. 
Abso lu te  n e u t r o p h i l  (PMN) and band counts have been suggested 

as a  d i a g n o s t i c  a i d  i n  neonatal  b a c t e r i a l  i n f e c t i o n .  Our r ecen t  
exper ience w i t h  GBBS and o the r  neonatal  sepses (NS) was reviewed 
t o  determine whether neut ropen ia  (PMN + Band 5 1000/mm3) was a  
use fu l  d i agnos t i c  s i gn  and whether neut ropen ia  o r  sex were prog- 
n o s t i c a l l y  impor tant .  Of 26 neonates (18 S a n d  8  9 ) w i t h  early 
onset  ( a g e d 2  wks) GBBS NS, 11 (42%) exp i red .  Case f a t a l i t y  r a t e s  
=44% f o r  g a n d  37.5% f o r  4 . Of  21 neonates f o r  whom WBC and 
d i f f e r e n t i a l  count  ( d i f f )  were known, 11 (52%) had neut ropen ia .  
E i g h t  o f  these (73%) exp i r ed  a c u t e l y  w h i l e  o n l y  1 o f  10 (10%) 
non-neutropenic i n f a n t s  exp i r ed  a c u t e l y  ( p  =.0017).  One o f  3  neo- 
na tes  w i t h  l a t e  onset  GBBS NS had neut ropen ia ;  t h a t  c h i l d  d ied .  
Thus, 9/10 neonates w i t h  f a t a l  GBBS NS had neut ropen ia .  

Ten neonates had group A beta  hemoly t ic  Strep. ( 3 )  or pneumo- 
coccal  ( 7 )  NS; 518 d a n d  112 Q exp i red .  WBC and d i f f  were known 
i n  7/10; 314 w i t h  neut ropen ia  exp i red .  For  NS caused by o t h e r  
Gram p o s i t i v e s  (coag. ne a t i v e  Staph-4; coag. p o s i t i v e  Staph-8; 
enterococcus-3) 1 o f  9  81 and 1 o f  6  4 exp i red.  None o f  12 had 
neut ropen ia .  

These r e s u l t s  i n d i c a t e  t h a t  GBBS seps is  i s  s i m i l a r  t o  o the r  NS 
i n  i t s  p r e d i l e c t i o n  f o r  G a l t h o u g h  t h e  !#and #case f a t a l i t y  r a t e s  
a r e  s i m i l a r .  Neutropenia i s  o f t e n  assoc ia ted w i t h  GBBS and some 
o t h e r  Gram p o s i t i v e  NS. A l though an ominous p rognos t i c  s i g n 7 s  
e a r l y  r e c o g n i t i o n  i n  p o t e n t i a l l y  s e p t i c  neonates may f a c i l i t a t e  
s p e c i f i c  therapy w i t h  consequent improved prognos is .  

- -  - COMPARISON OF CAWENICILLIN AND AMPICILLIN I N  THE 606 TREATMENT OF PURULENT MENINGITIS. Gary D. Over turf ,  
J eane t t e  Wilkins, P.F. Wehrle. Univers i ty  of South- 

e r n  Ca l i fo rn i a  School o f  Medicine. Department o f  P e d i a t r i c s ,  Los 
Angeles, Ca l i fo rn i a .  

For ty-f ive  a d u l t  and p e d i a t r i c  p a t i e n t s  with meningi t is  (23 
H. inf luenzae,  13  S .  pneumoniae, 4 N. meningi t id is  and 5 "purulent  
unknown") were randomly ass igned t reatment  wi th  ampic i l l i n  (AMP) 

o r  c a r b e n i c i l l i n  (CB); dosage va r i ed  from 200 t o  400 mg/kg/day. 
Although p a t i e n t s  t r e a t e d  with AMP su f f e red  g r e a t e r  morbidity and 
mor t a l i t y ,  AMP p a t i e n t s  had more severe  d i sease .  A l l  organisms 
were suscep t ib l e  t o  CB and AMP. Comparison of mean CSF concentra- 
t i o n s  of CB and AMP determined dur inq t h e  f i r s t  3 days of therapy 
(200 mg/kg) were equivalent  (4.20 and 3.89 Ug/ml f o r  AMP and CB 
re spec t ive ly ) :  increased doses  d i d  not  s i g n i f i c a n t l y  i nc rease  CSF 
l e v e l s .  CSF/serum r a t i o s  va r i ed  from 2-162%; CSF concentra t ions  
ranged from 0.11-41 Ug/ml. High CSF l e v e l s  were observed durinq 
e a r l i e r  days of i l l n e s s  axd with high p ro t e in  concentra t ions .  

However, 10 of 15 p a t i e n t s  with H .  inf luenzae in fec t ions  t r e a t -  
ed with CB had a b a c t e r i o l o g i c a l  f a i l u r e  a s  def ined by p o s i t i v e  
CSF c u l t u r e s  on day one; only 1 of 8 p a t i e n t s  t r e a t e d  with AMJ? had 
a s i m i l a r  f a i l u r e .  Methods t o  determine i f  CB is decarboxylated 
t o  benzyl p e n i c i l l i n  f a i l e d  t o  show a s i g n i f i c a n t  change of CB; 
t he re fo re ,  delay of CSF s t e r i l i z a t i o n  of H .  inf luenzae does not  
appear t o  be due t o  a f a i l u r e  t o  a t t a i n  adequate CSF concentra- 
t i o n s  of CB. Although t h i s  delay does not a f f e c t  t h e  c l i n i c a l  
course ,  CB may no t  be adequate t reatment  f o r  meningi t is  due t o  
H. inf luenzae.  

VACCINE TRIAL I X  MECkZFXFTRG CW?IR, X.C. !?ITH 
H. INPLUENZAE type b (IIITR) A!m ?iENINGOCOCCAL GROUP C 607 TPIGC) CAPSULAR P O L Y S A C C ~ ~ ~ E S :  PROGRESS REPORT J.C. 

Parke, J r .  James Schlesselman, Rachel Schneerson, John B. Robbins 
Char lo t t e  Memorial I Iospi ta l ,  N.C. Cat ional  I n s t i t u t e  of Child 
l lea l th  and Human Developsent and Bureau of Biologics,  Bethesda, Wd. 

Ind iv idua l s ,  age  2 mon t o  5 y r  were in j ec t ed  with 25 ug of HITD o r  
10 ug MGC S.C. wi th  pa ren ta l  permission i n  a random, double-nasked 
proeram from 3/74 to-date. Approxinately 15,000 doses were 
i n j e c t e d  including about 70% of 2 mon t o  2 y r  individuals .  No 
adverse r eac t ions  including hieh f eve r  were repor ted.  Simultaneous 
antibody determinat ions  of 300 vacoine r e c i p i e n t s  of a l l  ages 
showed low response r a t e  and averaze  serun l e v e l s  i n  i n f a n t s  
increas ing t o  a d u l t  values  a t  about 18 rnon f o r  HIT3 and 2 y r  f o r  
MCG. There were 4 HITD meningi t is  cases  i n  t he  RITE ,group, 12 HITB 
cases  i n  HGC group and 11 I!ITB cases  i n  non-vaccinees. llITB 
septicemia wi thout  men ine i t i s  occurred i n  2 lIITB vaccinees, 3 i n  
K C  vaccinees and 1 i n  non-injectees. E p i g l o t t o t i s  occurred i n  2 
non-injected ch i ld ren  and 1 adu l t .  One EEC meningi t is  occurred i n  
a IlITB vaccinee. Meningococcal Group B meningi t is  occurred i n  2 
HITB vaccinees, none i n  MCC vaccinees  and 4 i n  non-vaccinees. 
There was no de t ec t ah le  change i n  t he  age d i s t r i b u t i o n ,  o v e r a l l  
a t t a c k  r a t e  o r  mor t a l i t y  i n  Mecklenhurg County o r  adjacent  a r eas  of 
d i seases  caused by these  o r  o the r  encapsulated bac t e r i a .  

EFFECT OF GLUCOSE CONCENTRATION ON WHITE BLOOD CELL 608 FUNCTION. L a r r y  K. P i c k e r i n q  and Joan W. S toerner .  
(%on. bv R.R. Howe l l ) .  Un iv .  o f  Texas Med. School, 

Oepts. o f  ~ n i e b t i o u s -  Diseases and 'ped ia t r i c s ,  Houston, Texas. 
Phagocytosis and i n t r a c e l l u l a r  k i l l i n g  o f  b a c t e r i a  a re  impor- 

t a n t  f unc t i ons  o f  polymorphonuclear leukocytes  (PMNL). A1 t e r a -  
t i o n s  o f  b lood glucose concent ra t ions  o f t e n  occur i n  neonates, 
d i a b e t i c s  and p a t i e n t s  undergoing pa ren te ra l  hype ra l imen ta t i on .  
Th i s  s tudy  was undertaken t o  determine t h e  e f f e c t  o f  va r y i ng  g l u -  
cose concent ra t ions  on r e s t i n g  and s t imu la ted  hexose monophos- 
phate  shunt (HMPS) a c t i v i t y ,  phagocytosis and i n t r a c e l l u l a r  k i l l -  
i n g  o f  b a c t e r i a  by PMNL. PMNL obta ined from normal vo l un tee rs  
were incubated i n  s o l u t i o n s  con ta i n i ng  glucose concen t ra t i ons  
rang ing from 0 t o  600 mg ld l .  The c e l l s  i n  these s o l u t i o n s  were 
eva luated f o r  r e s t i n g  and s t imu la ted  HMPS a c t i v i t y  and phagocyto- 
s i s  and i n t r a c e l l u l a r  k i l l i n g  o f  S. aureus and E. c o l i .  Rest ing  
HMPS a c t i v i t y  o f  c e l l s  i n  a l l  s a m F l e s n o t  s s i g n i f i c a n t l y  
d i f f e r  f rom one another.  S t imula ted HMPS a c t i v i t y  was s i g n i f i -  
c a n t l y  (p<0.01) depressed a t  glucose concent ra t ions  o f  0, 20, 40, 
400 and 600 mg/dl when compared t o  100 mg/dl .  The op t ima l  phago- 
c y t i c  a c t i v i t y  and i n t r a c e l l u l a r  k i l l i n g  a b i l i t y  o f  PMNL occur red 
a t  glucose concen t ra t i on  o f  100 mg/dl .  A t  g lucose concent ra t ions  
o f  <40 and ,200 mg/dl a  s i g n i f i c a n t  (p<0.05) decrease i n  PMNL 
f u n c t i o n  occur red du r i ng  t he  f i r s t  hour o f  i n cuba t i on .  

These r e s u l t s  i n d i c a t e  t h a t  va r y i ng  glucose concent ra t ions  
e f f e c t  b a c t e r i c i d a l  a b i l i t y  and o x i d a t i v e  metabol ism o f  PMML. 
These phenomena may p rov i de  a  p a r t i a l  exp lana t i on  f o r  t h e  w e l l  
k  ow decre e i r e s i $ t a n ~ e . t o  b  c t e r i a l  i n f e c t i p n s  i n  p a t i e n t s  
wRo Rave d i $? i cu? t y  ma in ta i n i ng  g?ucose homeostasis. 

609 PRE AND POST-EXPOSURE USE OF NEW CELL 
CULTURE RABIES VACCINE. Stanley A. P lo tk in ,  

Tadeusz Niktor ,  Ernst K-rt, T.T. Kramer and Howard 
Tint. Wistar I n s t . ,  Phi ladelphia,  Pa. I n s t .  Med.Viro1. 
Essen, W. Germany, Auburn Univ., Auburn, Ala., and 
Wyeth Labs., Phi ladelphia,  Pa. 

Presen t ly  a v a i l a b l e  r a b i e s  vaccines a r e  suboptimal 
owing t o  high r a t e s  of neu.rologic o r  a l l e r g i c  re -  
ac t ions  and t o  p33r immunogenicity. A r a b i e s  s t r a i n  
was adapted t o  human c e l l  c u l t u r e ,  an~d v i r u s  grown 
i n  v i t r o  was concentrated and inact ivated.  The re.- 
s u l t i n g  m t e r i a l  (HCCV) has  been shawn t o  be protect-  
i v e  i n  animals, and has  now been extensively s tudied 
i n  human c l i n i c a l  t r i a l s .  A p r e e q o s u r e  regimen ,J£ 
t h r e e  1 ml in t ram~;cu la r  inoculat ions st O,7, and .?1 
days provided 100% of volunteers  with seru!n an'i- 
bodies. Mean peak t i t e r s  a r e  absut  1/500 or  10 In te r -  
na t iona l  Units ,  which i s  10 t imes higher  than  a f t e r  
duck embryo vaccine. Comparison with S.zmple nerve 
t i s s u e  vaccine lrras a l s o  favorable  t o  HCCV i n  terms of 
f a s t e r  antibody response. A six-dose post-exposure 
regimen (0,3,7,14,30, and 90 days) r e s u l t e d  i n  
exce l len t  an~kibody responses i n  humans ex;>osed t o  pro- 
ven rab id  animals and t h u s  f a r  co1n3lete p ro tec t ion  
from rab ies .  Reactions t o  t h e  vaccine have been re -  
markably few, none se r ious ,  and t h e  problen of sensi-  
t i z a t i o n  seems t o  have been circumvented. 

CLINICAL FEATURES OF HUMAN REOVIRUS-LIKE AGENT GASTRO- 610 ENTERITIS I N  INFANTS AN0 CHILDREN. W i l l i a m  J. Rodri-  
quez, Hyun Wha Kim,  Car l  0. Brandt,  Robert  M. Chaoock, 

A l b e r t  Z. Kapikian, R ichard  Wyatt and Robert  H. P a r r o t t .  Georqe 
Washinqton Un i ve rs i  t v ,  Ch i l d ren ' s  Hosni t a l  Na t i ona l  Medical  Center, 
Washinqton, 0. C., NIAID, NIH, Bethesda, Md. 

Between January 1974 and June 1975 i n f e c t i o n  w i t h  a  human reo- 
v i r u s - l i k e  aqent HRVLA ( " r o t a v i r u s " ,  " duov i r us " )  was s h ~ w n  by EM 
and s e r o l o o i c  techninues i n  47% o f  152 i n f a n t s  and c h i l d r e n  w i t h  
q a s t r o e n t e r i t i s .  I n  ours and o t h e r  s t ud ies  i t  appears t h a t  t h i s  
aaent i s  a  major  cause o f  acute  d i a r r h e a l  disease i n  i n f a n t s  and 
youno ch i l d ren .  Ce r t a i n  c l i n i c a l  and l a b o r a t o r v  f i n d i n q s  aopear 
t o  be h e l p f u l  i n  d i s t i n q u i s h i n q  q a s t r o e n t e r i t i s  due t o  HRVLA from 
o t h e r  causes. Aqe: 67% o f  i n f an t s  and c h i l d r e n  6 t o  12 months and 
79% o f  those 1  t o 2  vears o f  aqe had i n f e c t i o n  w i t h  t he  HRVLA 
whereas such i n f e c t i o n  was found i n  on l v  21% o f  i n f a n t s  under 6  
months o f  aqe and 23% o f  c h i l d r e n  2  t o  5. Time o f  Year: 60% o f  
p a t i e n t s  s t ud ied  du r i nq  the  c o o l e r  months had HRVLA i n f e c t i o n  and 
such i n f e c t i o n  was n o t  found f rom May t o  October. Freauency o f  
Vomit inq and Dehvdrat ion: Twice as manv p a t i e n t s  i n f ec ted  w i t h  t he  
mVLA as those who were n o t  had vom i t i ns  (92%) and s i q n i f i c a n t  
dehydrat ion, p r i m a r i l y  i s o t o n i c  (83%). Since 16% o f  those i n -  
f e c t e d  w i t h  HRVLA had an excess o f  polvmorphonuclear c e l l s  i n  
f e c a l  m a t e r i a l  t h i s  parameter was n o t  h e l p f u l  i n  d iaanos is .  Re- 
covery  was uneventful  f o r  p a t i e n t s  w i t h  HRVLA i n f e c t i o n ,  as con- 
pared w i t h  those w i t h o u t  such i n f e c t i o n ,  where se izures  and men- 
i n q i t i s  were observed. The p a t i e n t s  w i t h  HRVLA i n f e c t i o n  were 
h o s p i t a l i z e d  an averaae o f  4  davs as con t ras ted  w i t h  6  avs f o r  
o t h e r  qas t roen te r i  t i s  p a t i e n t s .  (A101 528-1 9, ~1~10-12091! 



ACCELERATED KILLING OF GROUP B STREPTOCOCCI BY AMPI- 

611 CILLIN AND GENTAMICIN. Victoria Schauf, Audra 
Deveikis, Louise Riff (Spon. by Ira Rosenthal). 

Abraham Lincoln School of Medicine, University of I l l  inois at the 
Medical Center, Departments of Pediatrics and Medicine, Chicago. 
Group B streptococci (strep) are susceptible to ampicill in, but 

despite its widespread use in the newborn, death rates vary from 
14 to 70%. Timed bactericidal studies were used to determine 
optimal conditions for eradication of these organisms. Nine 
strains isolated from blood or CSF and 5 reference strains of 
group B strep were studied, as was a clinical isolate of group A 
strep. Organisms were inoculated into broth containing either 
1-2 mcg/ml ampicill in (Amp), 10 mcg/ml gentamicin (GM), or both. 
Quantitative colony counts were done at 1-4 hr intervals for 24 
hrs. Growth rates of group A and B strep were similar. Sterili- 
zation of the group A strain by Amp required less than 4 hrs; 
8-24 hrs were needed for 99.9% killing of all group B strains. 
GM was not inhibitory for group B strains, but killing by Amp was 
accelerated when GM was present. 

All strains showed a 1 to 4 log greater reduction in colony 
count with Amp + GM than with Amp alone. Amp + GM produced 
99.99% killing 2 to 21 hrs more rapidly than did Amp alone. Slow 
killing of group B strep by Amp may explain the pathogenicity of 
these organisms in nurseries where Amp is heavily used. Slow 
killing may also make eradication of organisms in vivo difficult. 
The current recommendation for use of Amp alone in treatment of 
group B strep infection should be reevaluated. 

We evaluated a rapid acidinetric test for %-lactamas(, produc- 
tion in anpicillin-resistant (~mj>R) 11. influonzae, based on p11 
indicator color chanqv. lo7 ~ m p n  lmcteria nixer? x r i t l :  ampicillin- 
phtmol re?. !;elution h..Arolyse anpicillin to annicilloic acid pro- 
ducinn a yt?llow color within 30 minriten at 37'C. Forty r?mnR 
strains 1rydrol:rscd Pcn. G at a rate 9 10 ~n/rain/l0~ 1,acteria. 
160 strains of H. influcnzae tyne 11 (IIIII) were tcsteci l~lin8ly: 

t1:e 40 ,AmpR straiLs (IlIC > 3 )l?/nl r.rith 10' Cl'[J/nl inocultu?, aqar 
plate (lilution nethod) were correctly ideritifie<l, as were t1:e 120 
iq' sensitive strains. SrJineouent experience oxaniniliq a t.otal 
of 394 strains of clefi~ie(l Am!, sensitivitv, includinrr 268 t.!rpe 1 1  
(42  AmpR) and 726 nnt:r?al,le strains (11 impR) ]~icl.derl no false 
negative, false positive or intermediate result-. 

Tile 5-lactamasc tes;t was used to screen recent isolates of 
ilaamophilus for A q )  resistance. Anonq 100 consecutive nose and 
tliroat isolates of 5. influnnzar? fror, patients at CHbIC, 5 AnnR 
strains were found (1/10 t:r>e !>, 6/30 unt-.?al~le). 4.5%nf 110 
llIn strains isolate<? iron h?ooA or CSF of natients at CllliC in 
tllr? past 36 nontlis have been nm,R. 
The R-lactamase test is a rapid, r(.linb,lc ncrncninq procetlurc 

for thr dctectio:: 06 anpicillill r!:.;istance in C. influenzae lso- 
lates and facilitates pronpt revision of antibiotic ti~erapy in 
patients <,lit11 scrious in'cct!.o;). 

FX J':LT.7!?~Tl: lVlDT:J, 0:' !l,U:!!O?l~IJ~!~S X~T~.llI?::;Ai' T P C  5 3 ! ! : I ! I  ))avid Sc!leifcle, Arnold T>. Snit!), )lol?crt 
naun, and 17assilil:i S.?rioporilou, Chil<!renls llosnital - 

:!edica! Center, Der,t. of :Ted., Boston. (Intr. :n. Ilavic? !I. Snit.1,) . . 
An infant prinatr: r~oAel of g. iiiflut?n?ae neninnitis worilc? 

sreatly Eaqilitate emerimental studies of pr~vention, patho- 
qencsis and E~craj,v. 1:xtrapolatirq fron our notiel of meninqitis 
in infant rats in ~.!hicIi t.rpe 1. neninnitis occl~rs followinq intra- 
nasal inocnlatiori, five rl~csus nonl:e.ls (rfacacca mulatta) , ancd 
3-14 Pays, were inoculated intrimasall?? witl, 10' or 10' CF!I HII), 
strain L1. Inflammation and nersistent colonization of t!le nasal 
mucosa (lo6 CrlJ/nl nasal was!iinos) 1 fever and tacteremia (lo3 - 
lo5 CFlJ/ml 1,lood) occurred ~rithin 24 Irours of inocnlation in all 
aninals. Dacterenia and fever persisted over 5-10 dn:rs of ohoer- 
vation leadinq to splcnomeqaly and multifocal septic arthritis. 
lleninqitis dcvelo!,ed in 3 aninals. Bacteria were ])resent in CSF 
on initial lumbar puncture 48 hours after inoculation. Ilowever, 
a cellular responsc was not evident until 24 hours later. The 
classic siqnn of meninqitis were variably presmt. tlaxinum I,ac- 
terial and white cell counts observed in tlin CSF of each animal 
were: lo7 CFlJ/ml with 20,000 wnc/m3, 10' with 2,S00 cells and 
lo4 with 115 cells. Ca:)sular po1:~saccharide antigen was detected 
in CSP at 2 days, reaching a maximum at 3 days, and in serum at 
2 days, with maximum of 8 11g at 4 davs. Purulent leptomeningitis 
wit!i focal vascular thromhoscs, similar to Crc lesions of HIR 
meninoitis in children, were forlnd on autops!?. This model allows 
measurement of cerelwal 1,lood flow, detailed CSF ohsnrvations 
and critical assessment of antibiotic thcra?!'. 

IMMUNOPROPHULAZIS WITH POLYRIBOSEPHATE VACCINE (PRP) 614 VS. H .  INFLUENZAE, TYPE B, (HIE) IN YOUNG CHILDREN - 
Sarah H. S e l l ,  L inda J. Duke and Pamela S. Palmer, 

Vande rb i l t  Un i ve rs i t y ,  Department o f  Ped ia t r i c s ,  Nashv i l l e ,  Tenn. 
In t roduced by: David T. Karzon 

Since ser ious i n f e c t i o n s  from HIB tend t o  occur  w i t h  g rea tes t  
f requency i n  i n f a n t s  and young ch i l d ren ,  e a r l y  immunizat ion i s  
des i rab le .  However, i t  has been shown t h a t  young sub jec ts  respond 
p o o r l y  t o  b a c t e r i a l  po lysacchar ide ant igens as a  c l a s s  and i n  
p a r t i c u l a r  t o  PRP der ived from HIB. 

Th is  r e p o r t  concerns t he  e f f e c t  o f  p r im ing  doses o f  p u r i f i e d  
PRP (5mcg) administered, w i t h  o r  w i t hou t  simultaneous DPT, t o  
38 i n f a n t s  a t  ages 2,3,4 and/or 10 months compared w i t h  74 non- 
primed ch i l d ren .  A l l  were chal lenged w i t h  PRP (5mcg) a t  ages 16- 
24 months, w i t h  o r  w i t hou t  s imul taneous ly  admin is tered OPT. 44 
c o n t r o l s  rece ived no PRP a t  any t ime  t o  determine background 
spontaneous ant ibody a c q u i s i t i o n .  Serum samples, taken before and 
4-6 weeks a f t e r  each i n j ec t i on -and  matched c o n t r o l  samples-were 
assayed aga ins t  t r i t i a t e d  PRP by radioimmunoassay. Resu l ts  i n -  
d i ca ted  t h a t :  
1 )  Pr iming w i t h  PRP e i t h e r  i n  s i n g l e  o r  m u l t i p l e  doses, d i d  n o t  
i n h i b i t  o r  enhance the  response t o  t he  cha l lenge dose o f  PRP. 
2) Pr iming w i t h  PRP + OPT fo l l owed  by cha l lenge w i t h  PRP + DPT 
d i d  n o t  enhance o r  i n h i b i t  t he  response. 
3) However, i n  non-primed ch i l d ren ,  response t o  PRP + OPT appear- 
ed t o  be enhanced. 
4 )  Nasopharyngeal ca r r i age  o f  HIB was n o t  prevented by p r im ing  
w i t h  PRP i n  any combinat ion. 

MEASLES IN PREVIOUSLY IMMUNIZED CHILDREN: VARIABLE 615 VACCINE EFFICACY. Thomas C. Shope, Harry Downs, 
Michael Shasby, Wayne State University, Children's 

Hospital of Michigan, Department of Pediatrics, Detroit. 
In November and December 1975, 21 cases of classical measles 

(two confirmed by HI antibody rise) occurred among school child- 
ren in Northeastern Metropolitan Detroit where acceptance of mea- 
sles immunization has been traditionally high. Twenty of the 21 
cases were previously immunized. Analysis of immunization hist- 
ories among children in a school where 9 cases occurred can be 
summarized as follows: The overall attack rate, 8% (9/115) ran- 
ged between 4% and 11% in the 4 classrooms involved. Immuniza- 
tion histories could be confirmed in 7 cases; 3 had been immuni- 
zed at 8 and 9 months of age, the other 4 were older. The attack 
rate among those properly immunized (3%) gives a vaccine efficacy 
of 97%. 

However, vaccine efficacy among two sibships was found to be 
strikingly poor. In one family of 5 children, all had been immun- 
ized, all developed measles. One of these children was immunized 
at 8 months, but the others were at 12 months or older. In the 
other family, of 5 children, all had been immunized, three became 
ill. In two, immunization had been given at 8 and 10 months of 
age in the o,ther, at 5 years. Vaccine efficacy among properly 
immunized children in these two sibships was only 30%. 

Cases continue to occur and a prospective serologic investi- 
gation is underway to determine if vaccine induced antibody 
levels are low among this group of children and to determine 
if,level of antibody can be used to predict "susceptible" 
children. 

TRANSFER FACTOR THERAPY OF ADOLESCENTS WITH CHRONIC 
AGGRESSIVE HEPATITIS: Stanford T. Shulman, Jack H. 
Hutto, Elia M. Ayoub, Dept. of Pediatrics, Univ. of 

Florida, Gainesville. 
Chronic aggressive hepatitis (CAH) is postulated to occur as a 

result of inadequate T-lymphocyte response to viral infection of 
the liver. The therapeutic potential of transfer factor (TF), the 
dialyzed lysate of peripheral lymphocytes which enhances T-lymph- 
ocyte function, was therefore evaluated in this disease. Four 
girls and two boys with CAH, aged 12-18 years, were treated with 
TF prepared from adults who recovered from acute hepatitis B or 
acute non-B hepatitis. The six teenagers included two who were 
~ B ~ ~ @ a n d  four with pre-existing illnesses, including diabetes, 
hemophilia, asthma, and IgA deficiency. After withdrawal from 
immunosuppressants, and following reappearance of disease activi- 
ty, subjects received three injections of TF, each representing 
1-2x109 WBC, over a six-week period. Liver biopsies were performed 
at the beginning and at the end of the ten week study period in 
four patients. Chemical and immunologic parameters were followed 
in all patients. Three of six TF recipients showed histologic im- 
provement and normalization of chemical values, especially SGOT 
and SGPT. These patients are now 34, 14, and 12 months post-TF 
therapy and lack evidence of disease activity. Two other patients 
showed equivocal responses, while the last patient had no evi- 
dence of response to TF. To date, only the latter patient has re- 
quired re-institution of corticosteroid therapy. No patient de- 
teriorated following administration of TF, and no adverse effects 
were encountered. These preliminary data indicate that further 
experience with immunoenhancement by TF in CAH is warranted. 



TYMPANOMETRY I N  THE DIAGNOSIS OF OTITIS MEDIA. 

7 Paul  A. Shur in ,  Stephen I. Pe l ton  and Jerome 0 .  K le iq  
Harvard Medical School and Boston Univers i ty  School 

o f  Medicine, Boston C i t y  Hosp i t a l  Department of Ped ia t r i c s ,  
Boston. 

Otitis media is  common i n  ch i ld ren ,  w i th  h ighes t  r a t e s  i n  those  
l e s s  than two yea r s  o ld .  Avai lable  non-invasive d i agnos t i c  
methods a r e  sub jec t ive  and non-quant i ta t ive .  Tympanometry pro- 
v ides  an ob jec t ive  record of t h e  acous t i c  p rope r t i e s  of t he  tym- 
panic  membrane and middle ea r .  I n  t h i s  s tudy,  a q u a n t i t a t i v e  
method f o r  t h e  eva lua t ion  of tympanograms has  been used t o  
develop s tandards  f o r  t h e  diagnosis  o f  middle e a r  ef fus ion.  

Chi ldren 2 months t o  l2 yea r s  o l d  were examined us ing  a pneu- 
mat ic  otoscope. Ears  were def ined a s  normal on t h e  b a s i s  o f  tym- 
pan ic  membrane mob i l i t y .  Middle e a r  e f f u s i o n  was confirmed by 
needle a s p i r a t i o n .  Susceptance tympanograms were obta ined a t  
660 Hz over  a p re s su re  range of -300 t o  + ? O h  H20, us ing a 
G r a s o n S t a d l e r  Model 1720 otoadmittance meter. The -300 and +300 
mm Hz0 i n t e r c e p t s  of each curve were connected by a s t r a i g h t  l i n e  
and t h e  a rea  enclosed by t h e  curve and i n t e r c e p t  l i n e  was 
measured; p o s i t i v e  values  were ass igned t o  t r a c e s  above and nega- 
t i v e  values  t o  those  below t h e  i n t e r c e p t  l i n e .  The t panograms Y of 124 normal e a r s  had a mean a rea  of 7.324.3 (S.D )cm . Those 
of 75 e a r s  w i th  e f f u s i o n  had a mean a r e a  of -0.79~5.6 cm2 (t=14.6, 
pC0.001). I f  an  a rea  of <3.4cm2 is  s e t  a s  a d i agnos t i c  s tandard 
f o r  e f fus ion ,  t h e  t e s t  has  a s e n s i t i v i t y  of 98.7% and a speci-  
f i c i t y  of 87.1%. 

Tympanometry is an accurate  and ob jec t ive  means of detect ing 
middle e a r  d i sease ,  

PEDIATRIC PROTECTED ENVIRONMENTS. S t u a r t  E. S i ege l ,  
Ronald Nachum Jonathan Kellerman Ro e r  Uno and 618 David Rig1er.'(spon. by Harry T. k i g i t ,  J r . )  USC 

School of Medicine and Childrens Hospi ta l  of Los Angeles, 
Department of P e d i a t r i c s ,  Los Angeles. 

A comprehensive protected environment (PE) regimen adapted f o r  
t h e  unique needs of t h e  p e d i a t r i c  p a t i e n t  has been developed t o  
determine i f  t h e  r i s k  of i n fec t ious  complications can be reduced 
i n  ch i ld ren  wi th  compromised host  defenses, The use of a modified 
semi-portable laminar a i r f low room has been combined wi th  o r a l  
non-absorbable a n t i b i o t i c s ,  t o p i c a l  an t imic rob ia l s  and a low- 
b a c t e r i a  d i e t  t o  reduce t h e  exogenous and endogenous microbia l  
load t o  l e v e l s  a t  o r  below those  previously  obtained i n  s i m i l a r l y  
t r e a t e d  adu l t s .  Microbiological su rve i l l ance  c u l t u r e s  of t h e  PE 
reveal  96% s t e r i l e  a i r  and 92% s t e r i l e  su r f ace  samples. Resul ts  
of weekly c u l t u r e s  of 6 ch i ld ren  t r ea t ed  f o r  70-130 days i n  t h e  
PE include 892 s t e r i l e  s t o o l ,  82% s t e r i l e  sk in  and 38;; s t e r i l e  
nasopharyngeal cu l tu re s .  In  c o n t r a s t ,  organisms a r e  r egu la r ly  
recovered from t h r o a t  cu l tu re s .  Mild d i a r rhea  is  occasional ly  
noted during t h e  f i r s t  10 days of o r a l  decontamination. No 
o the r  s i g n i f i c a n t  t o x i c i t y  accompanied t h i s  treatment.  Constant 
psychosocial eva lua t ion  and a cont inuing program of i n t e rven t ion  
i s  conducted by a team of i nd iv idua l s  s p e c i f i c a l l y  assigned t o  
t h i s  un i t .  P a t i e n t  acceptance and adjustment t o  t h e  PE has been 
exce l l en t ,  and no se r ious  o r  i r r e v e r s i b l e  psychological d is turb-  
ances have been noted. A microbiological ly  e f f e c t i v e  protected 
environment program f o r  t h e  p e d i a t r i c  p a t i e n t  has been developed 
without l i m i t i n g  t o x i c i t y  o r  p a t i e n t  r e s i s t ance .  

CELLULAR IMMUNE RESPONSES TO HERPES GROUP VIRUSES DUR- 619 ING TREATMENT WITH ADENINE ARABINOSIDE. Russel l  W. 
S t ee l e  and Ronald E. Keeney. Dept. of Ped., Brooke - 

Army Med. C t r . ,  San Antonio, TX and Dept. of Ped.,  Southern 
I l l i n o i s  Univ. Sch. of Med., Sp r ing f i e ld ,  IL. (Spon, by L. Canales 

Seventeen p a t i e n t s ,  including 5 neonates and 4 ch i ld ren  with 
leukemia, were t r e a t e d  f o r  severe  herpes v i rus  i n fec t ion  with I V  
adenine arabinoside  (ara-A), and 3 o t h e r s  received placebo therapy. 
Blastogenic and cy to tox ic  responses s p e c i f i c  f o r  t h e  v i r u s  i n f e c t -  
ing each p a t i e n t  were determined before ,  during and following 
therapy using methods previously  descr ibed (S tee l e ,  R. W. e t .  a l .  
J. In fec t .  D i s .  131:528, 1975). In  add i t i on ,  b las togenic  re-  
sponses t o  t h e  mitogens: phytohemagglutinin, pokeweed and concana- 
v a l i n  A were examined a s  we l l  a s  v i r a l  antibody t i t e r s .  

In  v i t r o  responses during and a f t e r  t rea tment  with ara-A were 
unchanged o r  o f t e n  enhanced a s  compared t o  pre t reatment  values;  
t he re fo re ,  unl ike  o the r  a n t i v i r a l  chemotherapeutic agents ,  ara-A 
does not  appear t o  depress t h e  h o s t ' s  c e l l u l a r  immune responses 
which a r e  v i t a l  f o r  e l iminat ion of invading herpes group v i ruses .  

Newborn i n f a n t s ,  presumably in fec t ed  a t  o r  s h o r t l y  before  b i r t h ,  
d id  not  demonstrate c e l l u l a r  immune r e a c t i v i t y  t o  t h e  i n f e c t i n g  
v i r u s  u n t i l  a f t e r  4 days of l i f e  suggest ing t h a t  p ro t ec t ive  ce l lu -  
l a r  immune responses a r e  not  funct ional  during t h e  f i r s t  few days 
a f t e r  i n fec t ion .  This delay i n  host  r e s i s t ance  d i c t a t e s  t h e  i m -  
por tance of e a r l y  i n s t i t u t i o n  of a n t i v i r a l  therapy. 

In t he  p re sen t  s e r i e s ,  prognosis appeared t o  be pr imari ly  de- 
termined by t h e  c e l l u l a r  immune competence of t h e  hos t  a t  t he  time 
of i n fec t ion ,  and i n  t he  case  of neonates both t h e  age and ce l lu -  
l a r  responses t o  t h e  v i r u s  a t  t h e  time of d iagnosis .  

EFFECT OF TRIMETHOPRIM AND SULFAMETHOXAZOLE (T-S) IN 620 THE THERAPY OF CHRONIC GRANULOMATOUS DISEASE (CGD) .M. 
Akram Tamer and Kenneth R. Ratz in  ( I n t r .  by W.W. 

Cleveland). Univ. o f  Miami, Department of P e d i a t r i c s  and 
Medicine, Mi.?mi,Fla. 

C l i n i c a l  improvement i n  CCD has  been repor ted following t r e a t -  
ment wi th  T-S, although the  mechanism fo r  t h i s  e f f e c t  has  not 
been s a t i s f a c t o r i l y  def ined;  t he re  have been con t r ad ic to ry  da t a  
regarding i t s  e f f e c t  on leukocyte funct ion.  Granulocyte funct ion 
was s tudied i n  two p a t i e n t s  with CGD. One pa t i en t  was recognized 
a t  four months of age when he developed Klebs i e l l a  o s t eomye l i t i s .  
The o the r  boy was diagnosed a t  12 years  of age when he developed 
nocardios is  involving lung, pericardium and bone. There was r e -  
markable c l i n i c a l  improvement i n  both p a t i e n t s  a f t e r  T-S t r e a t -  
ment and they remained f r e e  of s i g n i f i c a n t  i n fec t ion  whi le  on 
long-term therapy. In -v i t ro  s tud ie s  of granulocyte funct ion were 
c a r r i e d  out  a f t e r  T-S therapy and with add i t i on  of T,S and T-S 
t o  t he  leukocyte media. The granulocytes showed no change in  
quan t i t a t i ve  n i t rob lue  te t razol ium reduct ion,  b a c t e r i c i d a l  a c t i v i -  
t y  agains t  Staphylococcus epidermidis (S-E) , hexose monophosphate 
shunt a c t i v i t y ,  o r  i od in i za t ion  of phagocytized hea t -k i l l ed  S-E. 
Our da t a  do not support t he  f ind ings  t h a t  T-S a c t s  by changing 
granulocyte function a s  cu r r en t ly  measured. Nevertheless,  we 
conclude t h a t  i t  i s  e f f e c t i v e  i n  t he  treatment and prophylaxis 
of i n fec t ion  i n  CGD, and recommend i t s  empiric use. 

SOCIO-ECONOMIC FACTORS I N  THE EPIDEMIOLOGY OF HENO- 621 PHILUS TNFLUENZAE, type b MENINGITIS IN CHILDREN: 
RHODE ISLAND 1970-74. lhjJJi? T .  T a r r  and Cooroes 

P e t e r ;  Brown Univers i ty  Program i n  Medicine; Roger Will'iams 
-1 Hospi ta l ,  Department of P e d i a t r i c s ;  Providence, Rhode 
I s l and .  (Sponsored by Leo Stern.) 

Recent s tud ie s  of Hemophilus inf luenzae,  type b meningi t is  
(H.I.) have not adequate ly  separated r ace ,  income, educat ion,  and 
crowding i n  t he  epidemiology of t h i ?  d isease .  To f u r t h e r  i n v e s t i -  
g a t e  t hese  f a c t o r s ,  ca ses  of b a c t e r i a l  meningi t is  i n  Rhode I s l and  
(RI) from 1970-74 were i d e n t i f i e d  by review of da t a  from the  RI 
Department of Heal th ,  a p r i v a t e  hea l th  ca re  research organizat ion 
which codes a l l  h o s p i t a l  d ischarge diagnoses, h o s p i t a l  bac t e r io l -  
ogy l a b o r a t o r i e s ,  and death  c e r t i f i c a t e s .  116 of 169 cases  of 
culture-proven b a c t e r i a l  meningi t is  and 75 of 81 cases  of H . I .  
occurred i n  ch i ld ren  l e s s  than 5 years o ld .  A l l  but 2 H.I. cases  
were reported t o  t he  Department of Health. The incidence of H . I .  
p e r  100,000 ch i ld ren  l e s s  than 5 years  of age p e r  annum was 20.3. 
Although blacks comprise 4% of t he  RI population under 5 years  of 
age,  13.3% of H.I. cases  were black. The d i sease  incidence among 
black ch i ld ren  (74.3 /I00 ,000/annum) was s i g n i f i c a n t l y  higher  
(p <.001) than t h a t  among white ch i ld ren  (18.3) The incidence of 
H . I .  i n  those census t r a c t s  (156 of 185) i n  which the  populat ion 
was g r e a t e r  than 99% whi te ,  was not r e l a t ed  t o  family income, 
educat ion,  o r  number of household members. Race appears t o  be a 
c r i t i c a l  and unexplained f a c t o r  i n  t he  epidemiology of H.I., and 
should be an important considerat ion i n  fu tu re  s t u d i e s  of 
Hemophilus inf luenzae vaccines. 

SIGNIFICANCE OF PNEUMOCOCCF&IIA I N  FEBRILE CHILDRFN 622 NOT INITIALLY ADVETTED TO HOSPITAL 
David W .  Teele, Lorna Brat toq,  and Jerome 0 .  Klein. 

Departments of Ped ia t r i c s ,  Hamard Medical School ,  Boston Univer- 
s i t y  School of Medicine, and Boston C i t y  Hospi ta l ,  Boston, Mass. 

Inc reas ing  use of c u l t u r e s  of blood (BC) i n  t h e  eva lua t ion  o f  
f e b r i l e  ambulatory ch i ld ren  has  i d e n t i f i e d  many wi th  pneumo- 
coccemia. To determine t h e  outcome of pneumococcemia i n  ch i ld ren  
n o t  i n i t i a l l y  admitted t o  h o s p i t a l  we reviewed t h e  records  of 97 
such ch i ld ren  seen  from 9/71 t o  11/75 a t  Boston C i ty  Hospi ta l .  
At  t h e  f i r s t  v i s i t  an t imic rob ia l  agents  were prescr ibed f o r  45, 
most of whom had pneumonia o r  o t i t i s  media. No an t imic rob ia l  
agents  were prescr ibed f o r  52, most of whom had upper r e s p i r a t o r y  
i n f e c t i o n  o r  fever  without source. The s t a t u s  of 811 p a t i e n t s  on 
r e c a l l  t o  h o s p i t a l  is  shown below. 

S t a t u s  a t  follow-ug Treated i n i t i a l b  Not t r e a t e d  i n i t i a l u  
Improved, a f e b r i l e  

BC negat ive  25 15 
BC n o t  done 11 3 

Not improved, f e b r i l e  
BC negat ive  6 1 8  
BC no t  done 0 2 
BC still  p o s i t i v e  1 12 

Meningi t is  2 2 

These da t a  suggest  t h a t  although pneumococcemia c l e a r s  i n  many 
chi ldren,  a s i g n i f i c a n t  number a r e  a t  r i s k  f o r  p e r s i s t e n t  bac- 
teremia o r  meningi t is .  





BURN EDEMA AND PROTEIN LEAKAGE IN THE RAT. I .  RELA- 629 TIONSHIP TO TIME OF INJURY. Ben H. Brouhard, Hugo F. 
Carvaja l ,  Hugo A. L ina re s ,  and Daniel L .  Traber ,  

Spon. by Luther B. T rav i s ,  Univ. of Texas Yed. Br. and Sh r ine r s  
Burns I n s t . ,  Depts. of  Ped.,  Pa th . ,  and Anesth.,  Galveston, Texas 

S tud i e s  t o  determine t he  r e l a t i o n s h i p  between increased vas- 
c u l a r  permeabi l i ty  (edema formation and p ro t e in  leakage)  and time 
post  i n j u r y ,  were performed i n  108 Sprague Dawley r a t s .  I n  ha l f  
of the  animals t h r ee  t i n y  deep second degree non-contact burns 
(0.2%) were i n f l i c t e d  t o  t he  l e f t  of t he  spine .  The remaining 54 
animals served a s  sham c o n t r o l s .  S ix  animals from each group 
were s a c r i f i c e d  a t  each of t he  fo l lowing time i n t e r v a l s  pos t  in- 
jury:  30 min.,  90 min., 3  h . ,  6  h . ,  12 h . ,  24 h . ,  36 h . ,  and 48 
h .  RISA-1~31 (200 mclkg) was given IV 30 minutes p r i o r  t o  s a c r i -  
f i c e  (decap i t a t i on ) .  Segments of s k i n  (burn and c o n t r a l a t e r a l  
s i t e ) ,  muscle, t a i l ,  l i v e r ,  sp l een ,  and kidney were obta ined,  
weighed, counted ( s c i n t i l l a t i o n  coun t ing ) ,  d r i ed  (60°C f o r  96 h . )  
and reweighed. In one t h i r d  of the  animals autoradiographic  
s t u d i e s  were a l s o  performed. Edema was maximal a t  3  h.  pos t  burn 
and was no longer  demonstrable by 24 h .  Albumin leakage was max- 
imal a t  30 min, and disappeared by 12 h. pos t  i n ju ry .  In  another  
s e t  of experiments where R I S A - I ~ ~ ~  was i n j ec t ed  a t  the  t ime of 
t he  burn, high t i s s u e  counts  p e r s i s t e d  f o r  a s  long a s  48 h. 
These s t u d i e s  suggest t h a t  albumin leakage is  not s i g n i f i c a n t  be- 
yond 6  h. pos t  i n j u r y  but t h a t  once i n  t h e  i n t e r s t i t i u m  albumin 
i s  t rapped f o r  up t o  48 h. Whether o r  not  t h i s  response i s  sim- 
i l a r  f o r  more extens ive  burns remains t o  be e luc ida t ed .  

CALCIUM SUPPLEMENTATION I N  NEONATES: EFFECTS ON 
SERUM PTH, 25 HYDROXY D AND BIOCHEMICAL VALUES. David 

, I-Wen Chen 6 Reginald C. Tsang. Univs. of  630 R. Brown 
C inc inna t i  and P i t t sbu rgh ,  Departments of P e d i a t r i c s .  

In  neonates  a t  r i s k  f o r  hypocalcemia (prematur i ty ,  b i r t h  as- 
phyxia) t he  e f f e c t  of o r a l  Ca supplement on serum para thyroid  
hormone (PTH), v i tamin D (25 hydroxy D) and biochemical (Ca, 
i on i zed  Ca, Mg and P) l e v e l s  has  not  been s tud i ed .  S ix t een  
i n f a n t s  were s tud i ed  wi th  c a r e f u l l y  matched g e s t a t i o n s  (633 wks 
1 p a i r ,  34-35 wks 3  p a i r s ,  36-37 wks 2  p a i r s ,  538 wks 2  p a i r s )  
and b i r t h  asphyxia (Apgar $6) .  One of each p a i r  was given o r a l  
Ca, 75 mg/kg/day from ages  12-72 h r s .  PTH was determined by 
radioimmunoassay ( a n t i s e r a  recogniz ing N-terminal, normal unde- 
t e c t a b l e  t o  180 ul-Eqlml, 89% of a d u l t s  d e t e c t a b l e ) ,  25 hydroxy D 
by p r o t e i n  b inding (modified Belsey 's ,  normal 13-81 nglml, r i c k e t s  
ev iden t  a t  <5 ng/ml) and ion i zed  Ca by Orion 99-20 e l ec t rode .  
During supplementa t ion,  serum Ca was 9.5'0.4 mg% (mean'S.E.), 
i on i zed  Ca 3.3'0.3 mg%, v s  8 .1 i0 .3  (pa i r ed  t ,  p  <0.001) and 2.9' 
0 . 1  mg% (p>0.10) ,  r e spec t ive ly ,  i n  con t ro l s .  Serum P and Mg were 
no t  d i f f e r e n t .  Serum PTH l e v e l s  were 89i20 ul-Eq/ml p r e  and 107k 
27 with supplements,  no t  d i f f e r e n t  from 91t21 and 97222 respec- 
t i v e l y ,  f o r  c o n t r o l s .  25 hydroxy D l e v e l s  were 4726 ng/ml p r e  
and 45'4 w i th  supplements,  compared w i th  40'8 and 48'6, i n  con- 
t r o l s .  C l i n i c a l l y ,  t he re  were no s i d e  e f f e c t s  ( ca rd io re sp i r a -  
t o r y  r a t e s ,  apnea, weight change) except increased frequency of 
bowel movements (4.7'0.5 vs 3.0'0.5, p  <0.05) .  Oral  Ca supple- 
mentation r a i s e s  serum Ca i n  neonates  a t  r i s k  f o r  hypocalcemia, 
has no d i s c e r n i b l e  adverse  e f f e c t  on calcium regu la to ry  hormonal 
o r  chemical f a c t o r s ,  and has  minimal s i d e  e f f e c t s .  

NEONATAL CYCLIC AMP (CAMP) AM) PHOSPHATURIC RESPONSE 
TO ENDOGENOUS PTH SECRETION: A STUDY MODEL UTILIZING 631 EXCHANGE BLOOD TRANSFUSION. David R. Brown, 

Johnson, I-Wen Chen, 6 Reginald C .  Tsang. Univs. of C inc inna t i  
and P i t t sbu rgh ,  Departments of P e d i a t r i c s ,  and Good Sam. Hosp. 

Theo re t i ca l  d isadvantages  i n  t he  use  of exogenous para thyroid  
(PTH) e x t r a c t  have l im i t ed  s t u d i e s  of t a r g e t  organ responsive- 
ness  t o  PTH i n  neonates .  It has  been suggested t h a t  the  neonate 
has r e n a l  unresponsiveness t o  s t imu la t i on  wi th  PTH. I n  t he  pres-  
e n t  s tudy,  r e n a l  responsiveness  t o  endogenous PTH was evaluated  
dur ing exchange t r ans fus ions  w i th  c i t r a t e d  blood; c i t r a t e  com- 
p l ex ing  of Ca has  been shown t o  be a  s t imulus  f o r  PTH s e c r e t i o n .  
Seven neonates (30-41 wks g e s t a t i o n ,  weight 950-3380 gms, ages  
<5 days) received exchange t r ans fus ions  f o r  hyperbi l i rubinemia .  
Timed voided u r ine  and s e r i a l  blood samples were obta ined be fo re ,  
dur ing,  and a f t e r  t r ans fus ion .  Urinary CAMP was measured by 
radioimmunoassay (S t e ine r l s ) , s e rum PTH by radioimmunoassay ( a n t i -  
s e r a  recogniz ing N-terminal, normal undetectable  t o  180 ul-Eq/ml, 
89% a d u l t s  d e t e c t a b l e ) .  PTH l e v e l s  were 58'4 (mean2S.E.) before  
t r ans fus ion  and 99'23 dur ing t r ans fus ion  (pai red  t=1.8) .  Urinary 
cAMP increased from 8221218 pmollml before  t r ans fus ion  t o  a  maxi- 
mum of 1829'438 a f t e r  t he  s t a r t  of t he  t r ans fus ion  (p <0.05) ,  
preceding a  s i m i l a r  i nc rea se  i n  ur inary  phosphate (9.7'3.9 mgldl 
t o  34.9'13.9, p  ~ 0 . 0 5 ) .  The i nc rea se  i n  phosphatur ia  d id  n o t  
c o r r e l a t e  w i th  t h a t  f o r  CAMP ( r  = -0.52). Five of 5  i n f a n t s  with 
g e s t a t i o n  435 wks had phosphatur ic  responses ,  4  of whom a l s o  had 
i n c r e a s e s  i n  cAMP exc re t i on .  I n  conclus ion,  u r ina ry  CAMP and 
phosphatur ic  responses  t o  endogenous PTH can be demonstrated and 
evaluated  i n  neonates  dur ing exchange blood t r ans fus ions .  

CHOLESTEROL TURNOVER AND B4.LANCE STUDIES I N  HOMO- 632 ZYGOUS TYPE 11 CHILDREN. GUY A. Ca r t e r ;  William E. 
Connor; Ashim K. Bhattacharyya. Spon. by Ronald M .  

Lauer. Univ. of Iowa Hosp i t a l s ,  Dept. of P e d i a t r i c s ,  Iowa Ci ty  I A  
I f  t he  hypercholes terolemia  i n  homozygous f a m i l i a l  hyperlipo- 

proteinemia type  I1 i s  t he  r e s u l t  of d e f i c i e n t  b inding s i t e s  f o r  
low dens i t y  l i p o p r o t e i n ,  then increased c h o l e s t e r o l  syn thes i s  
should occur a s  a  r e s u l t  of decreased feedback i n h i b i t i o n  of HMG 
CoA reductase .  I so top i c  c h o l e s t e r o l  turnover and abso rp t ion ,  and 
s t e r o l  ba lance  s t u d i e s  were done i n  two ch i ld r en  wi th  homozygous 
f a m i l i a l  hyper l ipoprote inemia  type  11. I n  t h e  turnover  t he  ha l f -  
l i f e  of the  f i r s t  exponent ia l  (6.25 days) and the  second exponen- 
t i a l  (69.5 days) were both prolonged (normal=3.8+0.5 and 51214 
days r e spec t ive ly ) .  The r a t e  constant  f o r  t he  removal of  choles-  
t e r o l  from pool A (KAA) was only 0.0652 (no rma l=0 .1605~ .0236) ,  
and f o r  exc re t i on  from the  body (KA) only 0.0197 (normal-n.0708+ 
0.0221). The ca l cu l a t ed  metabolic c learance  f r a c t i o n  was 2.5% 
(normal=30%), and the  mean production r a t e  was only  7.5 mg/Kg/d 
(normal=27+10 mg/Kg/d). Choles terol  absorpt ion was normal 
(57.8%). From the  s t e r o l  ba lance  s t u d i e s  t h e i r  n e u t r a l  s t e r o l  
exc re t i on  was 5.22 mglKgld (normal=7.39+1.07 mg/Kg/d), and b i l e  
ac id  exc re t i on  was 1.64 mg/Kg/d (normal=3.94+0.94 mg/Kg/d). This  
r e s u l t e d  i n  a  t o t a l  f e c a l  c h o l e s t e r o l  exc re t i on  of only  6.86 mg/ 
Kg/d (normal=11.33+2.01 mg/Kg/d). These s t u d i e s  i n d i c a t e  t h a t  
t he  prominent de fec t  i s  an i n a b i l i t y  t o  exc re t e  c h o l e s t e r o l  from 
the  body r a t h e r  than t he  ove r syn thes i s  predic ted  from the  de fec t  
i n  t h e  c e l l  membrane binding s i t e s .  

EFFECT OF PROLONGED CONTINUOUS GLUCOSE INFU- 633 SION (CGI) IN PRETERM INFANTS. 0. Chaivorarat and 

H.S. Dweck (Spon. by M. Davidson). Albert Einstein Coll. of Med., 
Dept. of Ped., Bronx-Lebanon Hosp. Ctr., Bronx, N.Y. 

Nineteen preterm infants 5409 - 1 840g b.wt. and6  7  hr old received 
CGI (4 hr @ 6 mg,hkg/min + 4 hr @ 8 mg/kg/min). Baseline and hourly 
samples showed significant differences of plasma glucose (G)  and osmo- 
lality between babies< l kg (n=7) and those> l kg ( ~ 1 2 ) .  

Mean hourly G's were consistently higher in babies6 1 kg after 2 hr of 
CGI. Six of 7 babies,< 1 kg had osmolalities) 300 mOsm/L and persis- 
tent G >  200 mg% compared to  only 1 of 12 babies>l kg ( p <  0.001). 
Twenty-eight of the 55 G samples in babies4 1 kg exceeded 200 mg% 
compared to  only 1 of the 93 samples from babies) 1 kg (p(  0.001). Osmo- 
lality exceeded 300 mOsm/L in 15/53 samples from babies,< 1 kg and in 
only 4/85 samples from babies) l kg (p<O.OO1). 

These data confirm our earlier demonstration that tiny babies are sus- 
ceptible to hyperglycemia with parenteral glucose. They further demon- 
strate that significant hyperglycemia and hyperosmolality are  likely to 
occur in tiny babies after prolonged CGI a t  current recommended glucose 
infusion rates. 

THE RIBOFLAVIN STATUS OF DIABETIC CHILDREN. 634 Harold S. Cole, Rafael Lopez and Jack M. Cooperman, 
New York Medical College, Dept. of Pediatrics, New 

York, N. Y. 10029. 
Most diabetic children are placed on somewhat restricted diets, 

but with the normal amount of calories. Others subject them- 
selves to fad diets. It is quite difficult to maintain good meta- 
bolic control in juvenile diabetes, and consequently some may be 
vitamin deficient. The riboflavin status of 19 children with in- 
sulin-dependent diabetes mellitus and 103 normal children was 
studied. Riboflavin was selected because as the coenzymes flavin 
adenine dinucleotide (FAD) and riboflavin mononucl eotide (FMN) ,it 
is intimately concerned with carbohydrate and fat metabolism. The 
children in both groups ranged in age from 8-16 years and all 
lived in a low socioeconomic area with similar dietary habits. 
None received supplemental vitamins. Erythrocyte glutathione re- 
ductase (ELR), a FAD-containing enzyme, was measured. The result 
is expressed as the activity coefficient (AC). Normal AC values 
in children range from 0.9 to 1.2. The decrease in saturation 
of EGR resulting in AC values above 1.2 is an early indicator of 
riboflavin deficiency. 

Five of the 19 diabetics (26.3%) were riboflavin deficient. 
with AC values of 1.40-1.71. Nine of 103 control children (8.7%) 
were deficient and had AC values o f  1.37-2.12. All deficient 
children in both groups were retested after 2 weeks of oral ribo- 
flavin supplementation, and all had normal AC values. The exact 
mechanism for the increased incidence of ariboflavinosis in 
diabetic children is unknown; however, it is advisable that they 
receive adequate vitamin intakes. 



HYPOCALCEMIA DUE TO LOSS OF PARATHYROID HORMONE (PTAJ SERUM TRIGLYCERIDE : CORRELATION BETWEEN 24 HOUR IN- 
ACTIVITY ON RENAL FUNCTION: EVIDENCE FOR A DEFECTIVE 635 PTH. Matthew H. Connors, Julian J. Irias, Mahin 

638 TEGRATEO CONCENTRATION AND FASTING AND MEAN OF FASTING 
AND 2 PM SAMPLES. Mark M. Danney, John T. Hayford, 

Golabi, and Bagher M. Sheikholislam (Spon. by Eli Gold). School Robert G. Thompson. Univ. of Iowa Col. of Med., University of 
of Medicine, University of California, Davis, Department of Iowa Hospitals, Dept. of Pediatrics, Iowa City, Iowa 52242 
Pediatrics, Davis, California. The fasting triglyceride (T) has been accepted for screening 

Coexistence of biochemical evidence for hypoparathyroidism and despite the known fluctuations of throughout the day. A total 
radiological evidence for hyperparathyroidism has not received a 
satisfactory explanation. Studies of a 7 year old girl with 

of 41 patients (26 normals (Nl), 9 diabetics with normal fasting 
T (DM), and 6 patients with hypertriglyceridemia (HT)) had 24 

seizures, laryngospasm, and tetany revealed hypocalcemia ( 4 . 7  mg/ hour integrated concentrations (IC) of T determined by means of a 
dl), hyperphosphatemia (11 mg/dl), and normal serum magnesium. portable constant withdrawal pump. A1 1 subjects continued with 
plasma PPI was elevated, with values of 2063 pg/ml and 3693 pg/ml their normal activities and consumed their normal diets during 
in radioimmunoassays for the amino-terminal region and for the the study. Analysis by linear regression of fasting T vs IC, and 
carboxy-terminal region of PTtl. Clinical features of pseudohypo- mean fasting + hour post-prandial vs is  as noted: 
~arathvroidism were absent. Increased serum alkaline ~hos~hatase 
Hctiviiy (335 mU/ml) with roentgenographic evidence of' subperi- 
osteal bone resorption indicated PTH activity. Intramuscular 
administration of PTH extract caused a rise of serum Ca (9.6 mg/ 
dl) and a fall in serum P (7.9 mg/dl). The serum Ca, P, and 
alkaline phosphatase became normal during therapy with vitamin 
D2. PTtl, as measured by both assay systems, decreased toward 
normal during therapy and evidence of subperiosteal bone resorp- 
tion disappeared. While serum Ca and P were norma1,a decrease in 
ionized Ca was induced by infusion of EDTA. This caused a marked 
rise in PTH levels without increased urinary cyclic AMP or 

' decreased tubular reabsorption of phosphate. 
The findings suggest that the patient's endogenous PTH affects 

bone resorption but not renal handling of P. Parathyroid func- 
tion appears responsive to physiologic control by Ca concentration. 
From these observations we infer a defective endogenous PRI. 

CARBOHYDRATE METABOLISM AND PANCREATIC ISLET CELL 636 FUNCTION IN GONADAL DYSGENESIS (GD). G. Costin and 
M.D. Kogut, USC School of Medicine, Childrens Hospi- 

tal of Los Angeles, Department of Pediatrics, Los Angeles. 
To determine the pathogenesis of diabetes mellitus in GD, 

plasma glucose (G), immunoreactive insulin (IRI) and immunoreac- 
tive glucagon (IRG) levels were measured fasting and following 
oral (OGTT) and intravenous (IVGTT) glucose, and following I .V. 
tolbutamide (T) and arginine (A) in 13 patients, 10-20 years old. 
The patients were divided into 2 groups, 6 non-obese (NOb) and 7 
obese (Ob)(wt>2 SD for ht). In Ob mean fasting G was > NOb but 
similar to normal; fasting IRI and IRG were > NOb (p<0.005) and 
> normal (p<0.001). OGTT was normal in NOb and abnormal in 317 
Ob. During OGTT mean G and IRI were > normal in Ob(p<0.05) and 
normal in NOb; IRG was suppressed by oral G only in NOb (p<0.05). 
In both groups Kg was normal but IRG was not suppressed during 
IVGTT. Following T the fall in G below fasting was normal in NOb 
and < normal in Ob (p<0.05); IRI was > normal (p<0.05) in both 
groups. Following A mean IRI was normal in both groups; IRG in- 
crease above fasting was > normal (p<0.02) only in Ob. 

Conclusions: Ob patients with GD have 1) elevated fasting IRI 
and IRG, 2) exaggerated IRG response to A, 3) failure of IRG sup- 
pression despite > normal G levels and 4) insufficient decrease of 
G post T despite > normal IRI. In NOb, > normal IRI after T and 
failure of IRG to suppress with IVGTT were noted. Although hor- 
monal alterations were noted in all patients, insulin resistance 
secondary to obesity may accelerate the occurrence of glucose in- 
tolerance in Ob patients with GD. 

ENDOGENOUS GLUCOSE PRODUCTION DURING CONSTANT GLUCOSE 637 INFUSION IN THE NEWBORN LAMB. Richard M. Cowett, John 
B. Susa, William Oh and Robert Schwartz. Brown 

University Program in Medicine, Departments of Pediatrics, Women 
and Infants Hospital of Rhode Island and the Rhode Island 
Hospital, Providence. Fine control of hepatic glucose produc- 
tion is characteristic of the adult response to exogenous glu- 
cose. Since previous studies have assumed the suppression Of 
endogenous glucose production during steady state infusion, we 
have tested this hypothesis in 11 unanesthetized term lambs(mean 
age 3.75 days) fasted initially for 7 hours. Basal plasma glu- 
cose was 107f8 mg/dl(m+~~~) and insulin was 24'5 u~/ml following 
which control animals received 0.45% NaCl and experimental 
animals received glucose at 5.63 mg/kg/min. After 6 hours of 
infusion, steady state glucose values of 91+7 %/dl and insulin 
of 16'1 uU/ml in the control animals and 125'3 mg/dl and 22f3 
u~/ml in the experimental animals were achieved. Glucose turnover 
was determined by the prime-constant infusion technique of Steele 
using radio-labelled glucose, which gave rates of 5.25'0.6 mg/kg/ 
min after 14 hours of fasting in the control animals compared to 
9.69t0.86 mg/kg/min in the experimental animals. The latter in- 
cluded endogenous hepatic glucose output of 4.06'0.89 mg/kg/min. 
The steady state hyperglycemia in the experimental animals was 
due to exogenous infusion plus persistent hepatic output. This 
developmental difference from the adult response due to 
(1) hormonal differences, (2) immature nervous system control, or 
(3) immaturity of intrinsic hepatocyte substrate-enzyme control. 

Fastinq vs IC Fasting + 2 PM vs IC 
Dx r slope intercept - - r slope intercept - 
N1 .83 1.15 -3.5 .92 .85 5.0 
DM .70 1.25 -7.6 .80 1.54 -33.5 
HT .99 .89 135.0 .99 .98 10.3 

Assuming that IC represents the triglyceride milieu of the patient 
a single fasting sample is an accurate reflection of the IC of T 
in normals and diabetics. However, the mean of a fasting and 
2 PM sample more accurately reflects the IC of T in these pa- 
tients, since this mean includes a component of the dietary con- 
tribution to plasma triglycerides. In contrast, no increase in 
predictability of IC of T in hypertriglyceridemic patients is 
achieved in the 2 sample vs fasting assessment of T. 

GLUCONEOGENESIS IN THE LARGE FOR GESTATIONAL AGE IN- 639 FANT FOLLOWING ALAWINE LOADING. Abdul Darki, Robert 
H. Fiser, and Alice G. Beard, University of Arkansas 

Medical Sciences Campus, University Hospital, Department of 
Pediatrics, Little Rock, Arkansas. 

The ability of the large for gestational age (LGA) infant to 
initiate gluconeogenesis in response to alanine stimulation is 
unknown. We studied 30 LGA infants all who received 500 mg/kg 
alanine in one-half normal saline by nasogastric tube and others 
received only normal saline at 2 to 5 hours of age. Ten infants 
were appropriate for gestational age (AGA) and of these 5 received 
alanine. Baseline 1, 3, and 6 hours determinations of blood 
glucose, insulin, alanine and glucagon were done. 

Basal glucagon insulin and glucose levels were similar in the 
AGA vs LGA infants. In response to the alanine solution, glucagon 
levels were slightly increased in the LGA vs AGA. In contrast, 
a marked augmentation of glucose response was seen (38 mg% vs 
5 mg% p<.001). These levels remained slightly higher throughout 
the study period. Insulin levels in response to alanine were 
similar in both groups of infants. 

These data document an accentuated glucose response to an 
amino acid stimulus in the large for gestational age infant. 
This increased glucose response in the face of minimal increases 
of glucagon suggests augmented gluconeogenesis and/or glycogen- 
olysis or increased sensitivity to glucagon in the large for 
gestational age infant. 

PARATHORMONE (PTH) ANC CALCITONIN (CT) IN PREMATURES 640 WITH AND WITHOUT CALCIUM INFUSION. Louis David, 
Bernard L. Salle, Philippe J. Chopard, Denis C. 

Grafn~eyer (Spon. by Paul R. Swyer). Dept. Neonat., Hosp. E. 
Berriot and INSERM U. 34, Lyon, France. 

We have previously demonstrated in premature infants an 
increase in serum CT and PTH from birth to 48 hours of age. In 
order to evaluate the effect of Calcium infusion on hormonal 
regulation, we studied serum Calcium (Ca) Phosphorus (P) Magnes- 
ium (Mg) PTH and CT in two groups of prematures, group I (n=25) 
receiving 35 mg/kg/D of Calcium, group I1 (n=15) without Calcium 
infusion. Blood samples were taken every 12 h. f r m  1-3 h. to 
48 h. Serum Ca, Mg and P remained stable in group I while in 
group 11, there was a decrease of serum Ca from 8.90 5 0.7 mg 
1100 ml at time 1-3 h. to 6.57il.l mg (P<0.01) at 36 h. and Mg 
from 1.64'0.13 mgI100 ml at time 1-3 h. to 1.45'0.13 mg at 24 h. 
(P<0.01). Serum Ca at time 12 h. and 24 h. and serum Mg at time 
24-36 and 48 h. were significantly lower in group 11. Serum PTH 
and CT changes were as follows without significant differences 
between the two groups: 
Time 1 - 3 h .  24 h. 48 h. 

Normal 
Groups (n) children I(25) II(14) I(19) II(13) I(8) II(7) 

PTH uleqlml < 100 150 144 232 251 264.6 287.2 
'90 '116 ill2 '120 '112.4 i95.8 

CT pglml < 150 343 567 1272 1462 1590 535 
2708 '1005 '1000 '806 f1127 2578 



EFFECT OF CITRULLINI: ON :lYPEMOUEEIIA I N  REYE'S 641 SYNnROlE. C. Robert 3eL.ong, Daniel C .  Shannon, and 
Thomas 11. Glic!:. i larvard Medical Sclrool, ?lassac:lu- 

s e t t s  General , !ospi ta l ,  P e d i a t r i c  :ieurology Unit and Chi ldren 's  
Se rv t ce ,  nos ton. 

;he e f f e c t  o f  c i t r u l l i n e  admin i s t r a t i on  (100m~/Kg/6hrs.)  on 
a r t e r i a l  :$I13 was s tud i ed  i n  5 p t s .  i i i t h  Reye's. I t s  use  was 
suggested  by 1 . )  absent  c i t r u l l i n e  i n  blood i n  Reye's 2 . )  pre- 
sumed impairment of c i t r u l l i n e  syn thes i s  due t o  decreased o rn i -  
t h ine  transcarbamylase 3.)  t he  r o l e  of c i t r u l l i n e  i n  i nc rea s ing  
i nco rpo ra t i on  of NIi3 n i t rogen  i n t o  urea .  C i t ru l l i ne - t r ea t ed  p t s .  
had i n i t i a l  mean a r t e r i a l  N ' l j  9R5,ug/dl.  (5  p t s . ) ;  non -c i t ru l l i ne  
852 (6 p t s . ) .  Af t e r  24 h r s . ,  mean a r t e r i a l  NH3 was 107 ( c i t . )  
vs.  287 (non-cit .)  (p= c . 0 5 ) .  E f f ec t  on UP3 was expressed a s  T!i 
f o r  d e c l i n e  of  a r t e r i a l  lE13 a f t e r  peak value .  C i t r u l l i n e -  
t r e a t e d  p t s .  had T4 of 5.5 h r s .  ( a t  12 l l rs . )  and 7.1 hrs .  ( a t  
24 h r s . )  Non-ci t ru l l ine  p a t i e n t s ,  o therwise  t r e a t e d  s i m i l a r l y ,  
had T4 8.5 h r s .  ( a t  12 h r s . )  and 25 h r s .  ( a t  24 h r s . ) .  'Iata from 
l i t e r a t u r e  corresponded t o  non -c i t ru l l i ne  p t s .  Two p t s .  ( i n i t .  
W13 2390 and 660) received c i t r u l l i n e  only  f o r  12 ! ~ r s . ;  .ill3 de- 
c l i n e d  irit'l T% 5.0 and 5.6 h r s .  ; subsequent ly ,  d e s p i t e  con t inu ing  
pe r i t onea l  d i a l y s i s  and exchange t r ans fus ions ,  NH3 rebounded 
sha rp ly  (to1250 and 550,ugfdl ) .  A l l  f i v e  c i t r u l l i n e - t r e a t e d  p t s .  
were dece reb ra t e  a t  nad i r ;  four  survived,  one wi th  moderate neuro- 
l o g i c  d e f i c i t .  One p t . ,  wi thnut  neurologic  funct ion on admission, 
d ied .  T W o r  f a l l  of blood .iH3 a f f o r d s  a q u a n t i t a t i v e  measure of  
iJlj3 metabolism in  Reye's,  and t he  e f f e c t  of t rea tment .  C i t r u l l i n e  
ap?ears to  ha s t en  t he  f a l l  of a r t e r i a l  I.1113 ?robably by i nc rea s ing  
i nco rpo ra t i on  i n t o  urea. 

INTERRELATIONSHIP OF SERUM IMMUNOREACTIVE CALCITONIN 
( iCT)  AND SERUM CALCIUM I N  NEWBORN INFANTS. Hans C. 642 Dirksen and Constant ine  S; Anast,, Univ.  o f  Mo. Medi- 

c a l  School, Univ.  o f  Mo. Med. Center and V.A. Hosp i t a l ,  Depart-  
ment o f  C h i l d  Hea l t h  and Research Serv ice .  Columbia. Mo 

The purpose o f  t h e  p resen t  s tudy  was t o  determine serum iCT 
l e v e l s  i n  newborn i n f a n t s  and t o  r e l a t e  these l e v e l s  t o  t he  se- 
rum ca lc ium concent ra t ion .  The s tudy  group was d i v i d e d  by gesta- 
t i o n a l  age and by b i r t h  we ight  ( f r om  Lubchenco, L.O., e t  a l . ,  
J. P e d i a t r i c s  81:814, 1972). The serum iCT l e v e l s  were s i g n i f i -  
c a n t l y  h i ghe r  i n  newborn i n f a n t s  than i n  o l d e r  c h i l d r e n  and 
adu l t s ;  t h e  h i ghes t  values were found i n  t he  premature group. 
The serum iCT l e v e l s  reached a peak du r i ng  t h e  f i r s t  24 hours of 
l i f e  and t hen  decreased. The inc idence o f  hypocalcemia was 
g r e a t e r  i n  bo th  premature and term i n f a n t s  who had r e l a t i v e l y  
h i g h  l e v e l s  o f  iCT. 

Re la t i onsh ip  o f  Serum iCT Leve ls  t o  t he  Presence o f  
Hypocalcemia i n  244 I n f a n t s  Dur inq  t h e  F i r s t  48 Hours 

o f  L i f e  
Serum iCT No. o f  Term I n f a n t s  

pg/ml 
>250 70 18 

No. o f  Premature I n f a n t s  
>400 56 52 
<400 37 8 

The r e s u l t s  suggest t h a t  c a l c i t o n i n  may be o f  e t i o l o g i c  s i g -  
n i f i c a n c e  i n  e a r l y  neonatal  hypocalcemia. Work i s  underway t o  
determine t h e  r e l a t i o n s h i o  o f  serum iPTH w i t h  t he  above. 

GLUCAGON SECRETORY RESPONSE I N  CHILDHOOD OBESITY: RE- 
SPONSE TO ALANINE AND WEIGHT LOSS, Robert H. F i s e r ,  643 and George A. Bray, Univers i ty  of  Arkansas Medical 

Sciences  Camous and UCLA School of Medicine. Univers i ty  Hospital  . . 
and Harbor General Hosp i t a l ,  Departments of P e d i a t r i c s  and 
Medicine, L i t t l e  Rock, Arkansas and Torrance, Ca l i fo rn i a .  

Although the  response of plasma glucagon t o  va r ious  s t i m u l i  
has  been v a r i a b l e  i n  t h e  obese a d u l t ,  i ts  r o l e  i n  producing t h e  
hyperinsulinemia i n  childhood obes i t y  has  not  been e luc ida t ed .  

To eva lua t e  t h e  r o l e  of glucagon i n  t h e  obese s t a t e ,  we have 
measured t he  response of plasma glucagon, i n s u l i n  and glucose  t o  
i n fus ions  of a l an ine  i n  8 obese ch i ld r en  be fo re  and a f t e r  weight 
l o s s .  

Fas t i ng  l e v e l s  of g lucose  and i n s u l i n  were increased i n  t h e  
obese ch i ld r en  wh i l e  glucagon l e v e l s  i n  t he  b a s a l  s t a t e  were 
s i m i l a r  (216 v s  191 pgfml).  I n  con t r , a s t ,  a l a n i n e  i n fus ions  
markedly increased glucagon l e v e l s  i n  t he  obese i nd iv idua l s ,  peak 
responses  being 391 vs  212 pg/ml (p<.001).  Af t e r  weight l o s s ,  
b a s a l  glucagon l e v e l s  decreased from 216 t o  154 pg/ml (pc.001). 
Although t h e  hyperglucagonemia i n  response t o  a l a n i n e  s t imu la t i on  
diminished a f t e r  weight l o s s ,  t he  response of plasma glucose  in- 
creased.  Glucose responses  t o  a l a n i n e  were minimal p r i o r  t o  
weight l o s s  but  increased a f t e r  weight l o s s  (pc.05).  

These d a t a  document an  augmented response of plasma glucagon i n  
response t o  a l an ine  i n fus ions  i n  t he  obese ch i ld .  The hyperglu- 
cagonemia i n  response t o  a l a n i n e  a long wi th  t h e  diminished 
response a f t e r  weight l o s s  sugges t s  a l t e r e d  hepa t i c  response t o  
glucagon s t imu la t i on  of gluconeogenesis and/or glycogenolysis.  

EVIDENCE FOR ALTERED ADRENERGIC CONTROL OF BASAL 644 INSULIN LEVELS I N  OBESITY. R. H. F i s e r ,  J r .  and 
George A. Bray, Univers i ty  of Arkansas Medical Sci- 

ences  Campus and UCLA School of Medicine, Univers i ty  Hosp i t a l  and 
Harbor General Hosp i t a l ,  Department of P e d i a t r i c s  and Medicine, 
L i t t l e  Rock, Arkansas and Torrance, Ca l i fo rn i a .  

The autonomic nervous system is important i n  the  con t ro l  of  in- 
s u l i n  s e c r e t i o n  i n  normal man. Its poss ib l e  r o l e  on t he  po t en t i -  
a t i o n  of  t he  e l eva t ed  b a s a l  i n s u l i n  l e v e l s  i n  obese i nd iv idua l s  
has  not  been def ined.  

To d e l i n e a t e  t he  r o l e  of t he  autonomic nervous system on t h i s  
phenomenon, we have measured plasma i n s u l i n  and glucose  concen- 
t r a t i o n s  i n  8 obese and 5 l ean  i nd iv idua l s  a f t e r  a lpha  and be t a  
blockade i n fus ions .  Phentolamine produced a s l i g h t  i nc rea se  i n  
i n s u l i n  l e v e l s  i n  l e an  i nd iv idua l s  whi le  l e v e l s  were decreased i n  
t he  obese (no a lpha  s t imu la t i on ) .  Propranolol  i n fus ions  decreased 
i n s u l i n  l e v e l s  (A35") i n  both  groups whi le  g lucose  l e v e l s  remained 
unchanged. Epinephrine i n fus ions  increased glucose  l e v e l s  (680% 
vs  A40%) p <.001 i n  t he  l ean  s u b j e c t s  when compared wi th  t he  
obese. Although basa l  i n s u l i n  l e v e l s  were unchanged i n  t h e  beta- 
blocked l ean  s u b j e c t s ,  i n s u l i n  l e v e l s  were decreased (635%) i n  
t he  obese (p <.001).  

These d a t a  document a l t e r e d  adreneroic  c o n t r o l  of ba sa l  in- 
s u l i n  l e v e l s  i n  obes i t y .  The f a i l u r e  of the  obese i nd iv idua l s  t o  
i nc rea se  plasma i n s u l i n  l e v e l s  wi th  phentolamine and t o  decrease  
l e v e l s  wi th  epinephr ine  i n fus ion  i n  c o n t r a s t  t o  t he  l ean  individ-  
u a l s  suggests  t h a t  approximately 30% of t h e  (e levated)  ba sa l  in- 
s u l i n  l e v e l s  i n  t he  obese r ep re sen t  r e l e a s e  from adrenergic  i nh i -  
b i t i o n .  

GLYCOSURIA I N  PREMATURE INFANTS - William W. Frayer ,  
J e f f r e y  Friedman, Frank P. Manginello,  P e t e r  A. M. 

C-University Medical Col lege;  The New 
York Hosp i t a l ;  Dept. of  P e d i a t r i c s ;  New York, N.Y. 

Glycosur ia  i s  observed a s  a f requent  compl ica t ion of f l u i d  
therapy i n  premature i n f a n t s  r ece iv ing  i n t e n s i v e  ca re .  I n  a 
r e t r o s p e c t i v e  s tudy o f  consecut ive  admissions weighing l e s s  t han  
2000 gms, more than 90% developed g lycosu r i a  a t  l e a s t  once 
dur ing t h e  f i r s t  week o f  l i f e .  A group of 1 4  i n f a n t s  uniformly 
d i s t r i b u t e d  by weight from 730 t o  1860 gms. was s tud i ed  prospec- 
t i v e l y  dur ing t h e  f i r s t  two days o f  l i f e  t o  determine r e n a l  glu- 
cose  t h r e sho lds  ( t h e  serum glucose  value  a t  which g lycosu r i a  
f i r s t  occu r s ) .  This  was done by i n fus ion  of  dex t ro se  s 0 l ~ t i 0 n ~  
o f  i nc rea s ing  concentra t ions .  There was no r e l a t i o n s h i p  between 
t h e  measured t h r e sho ld  and weight o r  g e s t a t i o n a l  age. However, 
t h e  dose of g lucose  (gm/kg/day) r equ i r ed  t o  r each  t h e  r e n a l  
t h r e sho ld  was d i r e c t l y  p ropo r t i ona l  t o  weight ( p <  0.05).  Th i s  
dose ranged from 11 gm/kg/day i n  a 750 gm. i n f a n t  t o  15.5 
gm/kg/day f o r  an  i n f a n t  o f  1500 @us. I n  a second r e t r o s p e c t i v e  
s tudy,  hour ly  doses  o f  g lucose  i n  i n f a n t s  r ece iv ing  convent ional  
f l u i d  therapy were determined. There was no evidence  of r e n a l  
damage i n  t h e s e  i n f a n t s .  I n  g r e a t e r  t han  90% of cases,  glyco- 
s u r i a ,  when it occurred ,was a s soc i a t ed  w i th  an  i n fus ion  r a t e  
i n  excess of t h e  t h r e sho ld  mean f o r  weight.  

For p a t i e n t s  wi thout  evidence of r e n a l  damage, g lycosu r i a  may 
be  avoided by i n fus ion  of  glucose-containing s o l u t i o n s  a t  con- 
s t a n t  r a t e s  w i th  t h e  dose of  sugar  determined by t h e  i n f a n t ' s  
weight.  

(GRAND)PARENTAL DEPRIVATION AS TRIGGER FOR ONSET 646 AND/OR RECURRENCE OF JUVENILE THYROTOXICOSIS. 
L y t t  I .  Gardner, Genetic and Endocrine Uni t ,  Dept. of 

Ped., S t a t e  Univ. of N . Y . ,  Upsta te  Med. C t r . ,  Syracuse. 
Case s t u d i e s  have been made on 3 k indreds  a f f e c t e d  w i th  

Graves' d i s ea se ,  a l l  exh ib i t i ng  an  autosomal dominant p a t t e r n  of 
i nhe r i t ance .  There appeared t o  be an a s s o c i a t i o n  between a c t u a l  
o r  threatened l o s s  of a grandparent o r  pa ren t  and the  onset  o r  
recurrence  of t hy ro tox i cos i s .  Proband # l  was a 9 y r .  o ld  boy 
who had l i v e d  i n  Alabama wi th  h i s  grandmother s i n c e  age 2%. He 
was placed on a bus, a lone ,  w i th  a t ag  around h i s  neck and "mail- 
ed" t o  h i s  step-mother i n  Syracuse. He developed s i g n s  of 
hyperthyroidism i n  a few weeks and progressed r a p i d l y  t o  f r ank  
thy ro tox i cos i s  and ca rd i ac  f a i l u r e .  Proband 1 2  was an 8 y r .  o ld  
boy who su f f e r ed  t h e  death  of a f a v o r i t e  grandmother. Shor t ly  
t h e r e a f t e r  he  presented wi th  f requent  b l i nk ing ,  s o f t  s t o o l s ,  
hea t  i n to l e r ance ,  muscle incoordinat ion,  weakness and a serum 
PBI of 18 118%. A grand fa the r  d ied  16  mos. l a t e r ,  a t  which time 
he  developed a r e l apse  wi th  depress ion and d e n i a l  of t h e  death .  
Another r e l a p s e  occurred 2 mos. l a t e r ,  when h i s  f a t h e r  was hos- 
p i t a l i z e d  f o r  a minor opera t ion.  Proband 13 was a 144 year  o ld  
g i r l  whose onse t  of t hy ro tox i cos i s  was n o t  a s soc i a t ed  wi th  any 
known emotional event .  However 9 mos. l a t e r  a grandparent d i ed ,  
and h e r  r e l apse  was a s soc i a t ed  w i th  serum T4 of 18.2 ug%, higher  
than w i th  t h e  o r i g i n a l  d iagnosis .  One yea r  l a t e r  another  grand- 
parent  d i ed  and once again  she  r e l apsed ,  w i th  e l eva t ed  serum T4, 
which had previously  been con t ro l l ed  w i th  PTU. 



ADIPOSE TISSUE CELLULARITY I N  THE PRADER-WILL1 SYN- 647 DROME Fredda Ginsberg-Fellner and Jerome L. K n i t t l e ,  
M t .  S i n a i  School of Medicine of C.U.N.Y.. D e ~ t .  of . . 

P e d i a t r i c s ,  New York 
Obesity i n  t he  Prader-Wil l i  syndrome has  been descr ibed a s  

havlng i t s  onset  a f t e r  t he  age of two. Thus, c l i n i c a l l y  it d i f -  
f e r s  from most o the r  extreme obes i t y  where t he  onset  i s  u sua l ly  
dur ing infancy.  Therefore  i t  was of i n t e r e s t  t o  compare adipose  
t i s s u e  c e l l u l a r i t y  and obes i t y  i n  p a t i e n t s  w i th  Prader-Wil l i  
syndrome and i n  those  w i th  obes i t y  w i th  onset  i n  infancy. 

Eight  p a t i e n t s ,  s i x  g i r l s  and two boys w i th  Prader-Wil l i  syn- 
drome, 7  ages  3% t o  11% and one age 22, were s tudied.  Five of 
e i g h t  were l e s s  t han  t h e  t h i r d  p e r c e n t i l e  f o r  height  and the  r e -  
maining t h r e e  were between the  t h i r d  and t e n t h  pe rcen t i l e s .  
The i r  percent  i d e a l  weights  averaged 204+11% and a l l  had normal 
bone ages .  Adipose c e l l  s i z e  of t i s s u e  obta ined by needle  as-  
p i r a t i o n  from the  but tocks  averaged 0.792.04 micrograms of l i p i d  
per c e l l ,  s i g n i f i c a n t l y  g r e a t e r  than t h a t  found i n  o the r  s i m i l a r -  
l y  aged g r o s s l y  obese ch i ld r en .  T o t a l  adipose  c e l l  numbers were 
only  moderately e l eva t ed  f o r  age and degree of obes i t y .  Weight 
r educ t ion  r e s u l t e d  i n  a  r ap id  decrease  i n  adipose  c e l l  s i z e  and 
was accompanied by r e t u r n  of g lucose  t o l e r ance  t o  near  normal 
l e v e l s ,  decrease  i n  serum hyperinsulinemia and i n  one ca se ,  l o s s  
of need f o r  exogenous i n s u l i n  therapy.  

These f i nd ings  d i f f e r  from the  h y p e r c e l l u l a r i t y  seen i n  most 
cases  of childhood obes i t y  and a r e  s i m i l a r  t o  those  found i n  
hypothalamic-lesioned animals.  Thus, i n  t h i s  type  of obes i t y  ex- 
ce s s ive  c a l o r i c  i n t ake  a f t e r  t h e  age of two r e s u l t s  p r imar i l y  i n  
increased c e l l  s i z e .  

INSULIN, OBESITY AND TRIGLYCERIDE RELATIONSFUPS I N  
16  CHILDREN WITH FAMILIAL KYPERTRIGLYCERIDEMIA. C.J. 648 Glueck. M. J. X e l l i e s ,  L. S r iva s t ava ,  H. C. Mowles, R. W. 

F a l l a t ,  R. C. Tsang, S. Wacholder, C .  ~ . h c h e r .  U. C inc inna t i ,  Col l .  
Med.. Gen. Cl in .  Res. C t r . .  Cincinnat i .  Ohio. 

I n  16  consecut ively  a sce r t a ined  ch i ld r en  wi th  f a m i l i a l  hyper- 
t r i g lyce r idemia  (FTG), i n s u l i n  ( IRI) ,  t r i g l y c e r i d e s  (TG), and 
o b e s i t y  (OB) were s tud i ed  t o  determine i f  FTG ch i ld r en  had any 
d i s t i n c t i v e  IRI:T3 r e l a t i onsh ips .  Fat mass was >97th p e r c e n t i l e  
f o r  age i n  11/16 FTG chi ldren.  Mean +SE TG f o r  t h e  16  FTG c h i l -  
dren  was 2 2 5 5 9  mg/dl. When compared t o  16 normal ch i ld r en  ( T k  
64+5)(rnatched f o r  degree o f  OB) f a s t i n g  IRI ,  IRI a r e a  ( IA)  and 
gl;cose a r e a s  (GA) dur ing o r a l  g lucose  t o l e r a n c e  t e s t s , a n d  IA/;A 
r a t i o s  were s i m i l a r  f o r  normal and FTG, ( G s E ) :  
Group n  Age(yr) IA Fas t i ng  IRI GA T A I G A  
FTG 16  1321 137+16 1 0 5  351516 ,395.05 
Normal 16  1251 1 1 6 3 3  1 0 9  3 3 7 5 3  .33:. 05 
By simple c o r r e l a t i o n  o r  mu l t i p l e  regress ion ana lys i s ,  TG d id  not  
c o r r e l a t e  s i g n i f i c a n t l y  with ponderal index ( ~ 1 j ( r = - . 3 5 ) ,  IA f r =  
. 3 0 ) ,  GA ( r= - .  O l ) ,  o r  1A/GA ( r = .  36) i n  FTG ch i ld r en ,  o r  i n  
normals ( r = .  27, . 08 ,  .27 ,  . 08 ) .  I n  FTG ch i ld r en ,  c o r r e l a t i o n s  
between TG and IA/GA o r  IA ( r = .  36, . 3 0 ) ,  were h igher  than i n  
normals ( r= .08 ,  . 0 8 ) ,  suggest ing t h a t  IRI may p l ay  some r o l e  i n  
c o n t r o l  of  TG metabolism. With minimal weight l o s s  and adherence 
t o  t h e  "Type IV" d i e t ,  TG (%sE) f e l l  from 238+24 t o  140+14 mg/dl 
(p<.02) i n  t h e  11 obese ch i ld r en  with FTG,  i n d i c a t i n g  u t i l i t y  of 
d i e t .  I n s u l i n  does no t  appear t o  p l ay  a  predominant r o l e  i n  FTG 
o f  ch i ld r en .  

FAMILIAL TYPE 111 HYPERLIPOPROTEINEMIA I N  CHILDHOOD. 
C.J.Glueck R.W.Fallat M J .Mel l ies  P  M S t e i n e r  R.C. 649 T s a n g .  u n i v e r s i t y  of Cincinnat i ,  ~ b l l i g ;  of ~ e d i c i n e ,  - 

General C l i n i c a l  Research Center,  Cincinnat i .  
Fami l i a l  type I I Ihype r l i pop ro t e inemia  i s  u sua l ly  f i r s t  diag- 

nosed i n  a d u l t s ;  the two16year  o ld  probands wi th  type I I I r e p r e s e n t  
only  the  3rd and4 th  ch i ld r en  repor ted .  Diagnosis of type I I I w a s  
based on t he  r a t i o  of very low dens i t y  l i pop ro t e in  cho le s t e ro l  
(C-VLDL) t o t r i g l y c e r i d e ,  wi th  a  r a t i o > 0 . 3 0  denoting type 111. 
Type I11 was a d d i t i o n a l l y  i d e n t i f i e d  by t he  presence of an abnor- 
mal low d e n s i t y  l i pop ro t e in  (B-VLDL) f l o a t i n g  i n  the  u l t r a c e n t r i -  
f uga l  d e n s i t y  f r a c t i o n  d<1.006. Lipids  and l i pop ro t e in s  i n  S.E., a  
16 year  o ld  female and C.H., a 21 year  o ld  male (with palmar 
xanthomas a t  age 16),  were a s  fo l lows:  

Choles terol  C-VLDL Triglyceride(TG) C-VLDL/TG B-VLDL 
S.E. 177 52 167 . 31  p re sen t  
C.H. 3  74 179 294 .61 p re sen t  

S tud i e s  i n  t he  S.E. kindred revealed  type I11 i n  a  21 year  o ld  
b ro the r  (C-VLDLITG =.38), B-VLDLand a  type I I I p a t t e r n i n a  57year o ld  
mother and 78 year  o ld  grandmother, and type  I V  hyper l ipoprote in-  
emia i n  a  47 year  o ld  maternal  uncle.  V e r t i c a l  t ransmiss ion of 
type 111 through 3  genera t ions  was cons i s t en t  wi th  t h a t  of an 
autosomal dominant t r a i t .  C.H.'s f a t h e r  had type I1 hyper l ipo-  
prote inemia;  a  s i s t e r  and pa t e rna l  aunt  had type I V  hyper l ipopro-  
teinemia. S.E., obese a t  5 ' , 9 "  (230 pounds), f a i l e d  e i t h e r  t o  
reduce o r  fo l low the  type 111 d i e t  wi th  c h o l e s t e r o l  137, TG 182, 
and C-VLDL~TG .39 on follow-up. On type 111 d i e t  and C lo f ib ra t e ,  
C.H.'s c h o l e s t e r o l  f e l l  t o  210, TG t o  105, but  C-VLDL/TG remained 
c h a r a c t e r i s t i c  of type 111, .49. 

NEONATAL FAMILIAL HYPOBETALIPOPROTEINEMIA.C.J.Glueck, 
R.C.Tsan M.J.Mellies R.W.Fallat P.M.Steiner.Univ. of 650 Cincinna:i,Coll.Med., ben.~~in.~e;.Ctr.,Cincinnati. 

Famil ia l  hypobetalipoproteinemia,FHB,characterized by low t o t a l  
cho l e s t e ro l (C)  and low dens i t y  l i pop ro t e in  C(C-LDL), pos s ib l e  i n -  
creased longevi ty ,  and decreased a t h e r o s c l e r o t i c  event r a t e s ,  pro- 
v ides  a  n a t u r a l  model f o r  s tudy of the  r o l e  of C-LDL i n  a thero-  
s c l e r o s i s .  Longi tudinal  s tudy of i n f a n t s  wi th  FHB allows the  
determinat ion of any r e l a t i o n s h i p  between lowC-LDLanddevelopment 
of nerve demyelination. Measurement of cord bloodC-LDLina propos- 
i t u s  neonate led  t o  i d e n t i f i c a t i o n  of  a  kindred wi th  4  genera t ion 
v e r t i c a l  t ransmiss ion of FHB. Cord bloodCandC-LDLwere measured 
i n  a  s tudy of  plasma l i p i d s  i n  3000 l i v e  b i r t h s .  Cord bloodC,high 
d e n s i t y  C(C-HDL), and triglyceride(TG)werenormal, 53,37, and34mgI 
d1;C-LDL(9mg/dl)was<Z05th p e r c e n t i l e  f o r  C-LDL (10mgld l ) i n  60 
normal neonates.  A t  age 1 . 5 y e a r s o n a d - l i b d i e t  (680mgcholes terol /  
day),  C and C-LDL (85, 19mgldl )  were 30% below lowest normal 
l i m i t s ;  C-HDLwas normal (57mgldl). Re l a t i ve s  with FHB included:  
Sub i ec t  Sex Age C C-HDL C-LDL TG 
f a t h e r  M 23 117 74 39 10 
pa t e rna l  uncle  M 22 .93 54 37 10 
pa t e rna l  aunt  F  10 108 66 37 32 
pa t e rna l  grandmother F  44 132 70 50 34 
pa t e rna l  g r ea t -  " F 75 147 84 61 33 
pa t e rna l  great -aunt  F  44 132 70 50 34 

A l l  FHB sub jec t s  had normal physica l  and neu ro log i ca l  exams. Four 
genera t ion v e r t i c a l  t ransmiss ion of FHB was cons i s t en t  wi th  t h a t  
of  an autosomal dominant t r a i t .  Measurement of C-LDL, w i th  
family study, allows neonata l  d i agnos i s  of FHB. 

PORTAL VEIN DIVERSION (PVD): A MODEL FOR THE STUDY 651 OF HEPATIC REGULATION OF PORTAL INSULIN AND GLUCAGON. 
Ronald W. Go t l i n ,  Char les  W.-pUt_ndm, Thomas E. S t a r z l ,  

Univ. Colo. Med. C t r . ,  VAH, Depts. o f  P e d i a t r i c s ,  Surgery ,  Denver. 
I n  t h e  t r ea tmen t  of  glycogen s to r age  d i s e a s e  (GSD) and homo- 

zygous f a m i l i a l  hypercholes terolemia .  (FH), PVD had been e f f i c a -  
c ious  and has  provided us wi th  a  human model wi th  which t o  s tudy 
t h e  hepa t i c  r egu l a t i on  of p o r t a l  hormones. We have examined 
pe r iphe ra l  i n s u l i n  ( I ) ,  glucagon (G) [Unger 's 30K an t i s e rum] ,  
g lucose ,  f r e e  f a t t y  ac id  (FFA), t r i g l y c e r i d e  (TG) and somatotro- 
phin  concen t r a t i ons  (GH) be fo re  and up t o  8  months fo l lowing PW 
i n  10 ch i ld r en  with GSD o r  FH. Sub jec t s  were s tud i ed  over  a  24- 
h r .  i n t e r v a l  pe rmi t t i ng  meals,  s l e e p  and a c t i v i t y  and dur ing in-  
t ravenous  hypera l imenta t ion (PHA) a  5-hr. o r a l  g lucose  t o l e r ance  
t e s t  and/or fo l lowinq in t ravenous  a rg in ine  s t imu la t i on .  The pre-  
ope ra t i ve  r e s u l t s  r e f l e c t  b lunted o r  normal I and G changes i n  
response t o  s t i m u l i  and a  marked augmentation i n  I du r ing  PHA. 
Glucagon l e v e l s  were e l eva t ed  p r e  PVD i n  2  of  3 s u b j e c t s  and only  
modest changes were observed a f t e r  PVD. Consequently I:G molar 
r a t i o s  p r e  and p o s t  PVD r e f l e c t  enhanced i n s u l i n  de l i ve ry ;  how- 
eve r  by t he  4-5 month follow-up s tudy p e r i p h e r a l  I:G r a t i o s  were 
reduced. The p r e  PVD r e l a t i v e  hyperinsulinemia is  a s soc i a t ed  
wi th  app rop r i a t e  changes i n  FFA and TGs and rebound hypoglycemia 
was noted i n  2  of t he  younger sub j ec t s .  GH l e v e l s  were unchanged 
and n e i t h e r  enhanced GH nor somatomedin l e v e l s  accompanied t h e  
enhanced growth v e l o c i t i e s .  These s t u d i e s  extend our  knowledge 
of  t h e  hepa t i c  i n f luence  on p e r i p h e r a l  I and G l e v e l s  i n  GSD and 
FH and suggest  t h a t  adapt ive  changes occur  t h a t  can compensate 
f o r  t h e  l o s s  of  hepa t i c  r egu l a t i on .  

ESTROGEN EFFECT ON SERUM CALCIUM I N  THE RAT. M.A. 652 Gottuso, C.T. Nervez, R.D. Jacobs, R.J. ~ h o t t , = .  
Williams and W.H. Bergstrom. SUNY, Upsta te  Med. C t r .  

Depts. of Peds. and Biochem., Syracuse, N . Y .  

Estrogens i n h i b i t  mobi l iza t ion of bone calcium by pa ra thy ro id  
hormone both  i n  vivo and i n  v i t r o .  Es t r ad io l ,  e s t rone ,  and 
e s t r i o l  (0.2 uglgm IP) were adminis tered  t o  newborn (7gm) r a t s  
and t h e  following changes i n  plasma calcium were seen: 

A Ca,mg/dl 

Time E s t r a d i o l  Es t rone E s t r i o l  
1.5 h r  -2.2 (23)* 
3.0 h r  -1.5 (27)* -0.8 (9)" -0.3 (14) 

The hypocalcemic e f f e c t  of e s t r a d i o l  was prevented by para- 
thyroid  e x t r a c t  and by t h e  a n t i e s t r o g e n i c  compound ethamoxytri-  
phetol .  I n t a c t  a d u l t  r a t s  showed no change i n  Ca a f t e r  e s t r a d i o l ;  
fo l lowing ad rena l  and pa ra thy ro id  a b l a t i o n  Ca f e l l  1.2 mgldl a t  
3  hr .  Offspr ing of dams f ed  Na b a r b i t a l  f o r  3 days ( t o  induce 
h e p a t i c  s t e ro id - inac t i va t i ng  enzymes) had no hypocalcemia a f t e r  
e s t r a d i o l .  E s t r a d i o l  apparent ly  has  a  s p e c i f i c  hypocalcemic 
e f f e c t  i n  immature r a t s  a t  a  t ime when hepa t i c  and pa ra thy ro id  
funct ion a r e  known t o  be low. High p l a s m  es t rogens  may con t r i -  
bu t e  t o  hypocalcemia i n  human neonates  a s  we l l .  
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653 (SGA) NEONATES - L .  A .  Grajwer, L.  D .  L i l i e n ,  
Rosenf i e l d ,  and R .  S .  P i ldes :  Cook County Hosp, 

Depts. of Pedia t . ,  Univ. of I l l .  and Univ. of Chicago, Chicago 
Plasma glucose and c o r t i s o l  were measured during the  f i r s t  2 

days of age in 8 appropr i a t e  f o r  ges t a t iona l  age premature (Group 
A), 13 normoglycemic SGA (Group B) and 6 SGA in fan t s  with hypogly- 
cemia (Group C). Cort is01 was assayed by compet i t ive  prote in  
binding a f t e r  separat ion by th in  layer  chromatography. Infants  
in group C were s i g n i f i c a n t l y  more mature than those  in groups B 
o r  A; no s i g n i f i c a n t  d i f f e rence  in b i r t h  weight was noted between 
t h e  groups. Mean (+ SD) ges t a t iona l  a ~ e / b i  r th  weight (wks/kg) 
was 39.0+1.7/1.8+0.'4 in group C ,  36.6+2.0/1.7+0.3 in group B and 
32.523.271.6;t_0.5-in group A i n f a n t s .  Mean cord blood c o r t i s o l  in 
group B was not s i g n i f i c a n t l y  d i f f e r e n t  from t h a t  of group A in- 
f a n t s  (10.1+4.6 vs. 6.9+4.1 pg /d l ) .  Cor t isol  values were not s i ~  
n i f i c a n t l y  a i f f e r e n t  i n g r o u p  C (20+13 ~.rg/dl) a t  t h e  time of hypu 
glycemia than in groups B o r  A ( 1 4 5 1  and 1255.6 pg/dl respec- 
t i v e l y )  a t  s i m i l a r  postnata l  ages. Seven SGA in group B and a l l  
group C i n f an t s  were t e s t ed  with an I . V .  bolus of .25 mg synthetic 
ACTH between 18-44 h r s  of age. In t he  control  group B, plasma 
c o r t i s o l  rose  ( A )  100 t o  500% and a t  l e a s t  13 pg/dl.  The res- 
ponse was subnormal in 3 of t he  6 group C i n f an t s .  These data  
suggest  t h a t  c o r t i s o l  production i s  normal in normoglycemic SGA 
in fan t s  but may be blunted in some hypoglycemic SGA neonates and 
thereby con t r ibu te  t o  a def ic iency in gluconeogenesis.  Adrenocor 
t i c a l  hypofunction may be secondary t o  i n t r a u t e r i n e  malnutr i t ion 
of g r e a t e r  s eve r i ty  in some SGA in fan t s .  

RELATION BETWEEN MATERNAL GLUCOSE TOLERANCE AND GLU- 654 COSE UTILIZATION I N  INFANTS OF DIABETIC MOTHERS. 
Robert T. Ha l l ,  P h i l i p  G, Rhodes, Fernando Fernandez, 

and Jerome Grunt,  Kansas C i ty ,  Missouri.  
Glucose u t i l i z a t i o n  (KT) was determined i n  3rd t r imes t e r  preg- 

nant  women by means of an in t ravenous glucose to lerance t e s t  
(IVGTT) and compared wi th  the  KT of t h e i r  newborn in fan t s .  Insulin 
production (IRI) was assayed i n  both maternal and neonata l  blood 
i n  mother-infant p a i r s  not  r ece iv ing  in su l in .  The normal maternal 
c o n t r o l  populat ion had KT g r e a t e r  than 1.13, ges t a t iona ld i abe t i c s  
had KT l e s s  than 1.13 which re turned t o  normal postpartum and 
d i a b e t i c s  had KT l e s s  than 1.13 which remained abnormal a f t e r  
de l ive rv .  Resul ts  of these  s tud ie s  a m e a r  i n  t he  t ab l e .  

INVESTIGATIOii OF ilESIDIOBLASTOSIS USING SOMATOSTATIN. 656 Harry J .  l l i rsch,  Sherry Loo, Nancy Evans, John F .  
C r i g l e r ,  J r . ,  and Kenneth H .  Gatbay. Dept. of Ped., 

Harvard Med. Sch . , Boston, Mass. 
A 2 mo. o ld  g i r l  (b.w. 5.3 kg) with hypoglycemia from b i r t h  

due t o  nes id iob la s tos i s  ( i s l e t  dysgenesis)  required IV glucose 
(0.75 g/kg/hr) t o  maintain blood glucose ( G )  a t  37 +_ 2 mg/dl 5 
SEI.1 w i t h  e levated in su l in  (IRI 9.8 -t_ 1.2 uU/ml), glucagon (IRG 
339 + 13  pg/ml) and growth hormone (Gt! 15.6 + 4.8 na/ml).  Cessa- 
t i o n b f  glucose infus ion caused s igns  o f  hypoglycemia, a f a l l  in 
G t o  <15 mg/dl, a f a l l  i n  IRI, and an inc rease  in  IRG, a l l  wi th-  
i n  15 minutes. 

Infus ions  of syn the t i c  c y c l i c  somatosta t in  (120, 16.8, and 6 
ug/hr) showed a dose-dependent suppression of IRI and r i s e s  in 6 
(325, 215, and 171 mg/dl r e spec t ive ly ) .  S ing le  s . c .  i n j ec t ions  of 
protamine-zinc somatosta t in  (PZS 50 ug) on fou r  occasions r a i sed  
G t o  83 + 3 mg/dl f o r  4 days each time, while per ipheral  IRI ,  IRG, 
and GH l e v e l s  were unchanged. Cessation of alucose infus ion 2 
days a f t e r  PZS showed improvement, with a G p la teau of 55 mgldl 
l a s t i n g  4% hr. This was followed by an 8% hr  G p la teau of 30 mg/dl 
(unaffected by 4-hourly feedings  and e levated IRG of 394 pg/ml) 
which rose  t o  103 mg/dl 30 min. a f t e r  glucagon, 30 uq/kg 1.11. 

A t  surgery,  t he  pancreas showed nes id iob la s tos i s  and the  l i v e r  
showed marked qlycogen and f a t  deposi t ion.  These data  a r e  consis-  
t e n t  with a de fec t  i n  i s l e t  funct ion with abnormal r egu la t ion  of 
i n su l in  and glucagon sec re t ion  leading t o  abnormal hepat ic  glu- 
cose  regula t ion.  Somatostatin amel iora tes  t he  de fec t ive  hormonal 
regula t ion i n  t h i s  d i so rde r .  

HYPOPHOSPHATEMIC VITAMIN D RESISTENT RICKETS (VDRR): 657 MINERAL BALANCE STUDIES UNDER SHORT AND LONG TERN 
VITAMIN D PLUS INORGANIC PHOSPHATE (Pi) SIJPPLMENTA- 

TION. Gladys H Hirschman, Thomas H Coleman, David D Rao, Hooshang 
Hodjat i  and James CM Chan. ( I n t r  by Robert H P a r r o t t )  George Wash 
Univ, Chi ldren 's  Hosp Nat Med C t r ,  Dept Nephrology, Washington DC 

The r e v e r s a l  of growth f a i l u r e  i n  VDRR under t h e  in f luence  of 
vitamin D and inorganic  phosphorus (Pi)  supplementation (Glorieux 
e t  a l ,  NEJM =:481, 1972) i s  t e s t e d  i n  our p a t i e n t  JH, who was 
followed f o r  19  mos. of therapy. She was 23 mos. o ld  and i n  3rd 
p e r c e n t i l e  height  when therapy (vitamin Dj 10,000 I U  and P i  1 .8  g 
da i ly )  was s t a r t e d .  

Twentv-one davs mineral  balance s t u d i e s  ~ r i o r  t o  s t a r t i n g  
' I  Mothers In fan t s  t rea tment  with t h i s  renimen showed the  following data: 

No. KT  area IRI 1 KT n A r e a  IRI TREATMENT PRE I N  POST 
normal 20 1.46M.25 357+173 1.05M.41 195+212 P i  hnlnnce me/dav -5.33+287 3554+804 603+961 

I 
. - . - . - - ---. -~-, 

gest .d iab.  12 0.883.21* 394306  1 .173 .40  148: 92 Ca balance mg/day 573z161 908310  9 2 6 3 1 3  
d i ab . to t a1  8 0.77+0.26* - 1.19M.59 - G I  a b s o r ~ t i o n  P i  69.6% 94.4% 80.1% 
diab.no insul in  4 0.793.16* 77+73* 1 1.03z0.41 341+407* Alk phosphatase mU/ml 2 8 6 5 2  26256 271+27 
* paired T-Test p < 0.001 Compared wi th  con t ro l s  

Although i n s u l i n  production was s i g n i f i c a n t l y  lower i n  diabet ic  A t  6 mos. i n t e r v a l s ,  two new mineral  balance s t u d i e s  were per- 

mothers and s i g n i f i c a n t l y  h ighe r  i n  t h e i r  i n f a n t s  when compared formed. The da t a  a t  t h e  end of 19 nos. of therapy showed sus- 

wi th  con t ro l s ,  t he re  was no r e l a t i o n s h i p  between maternal and ta ined biochemical improvement. The TRP which was 12.5+3.5% dur- 

neonata l  glucose u t i l i z a t i o n .  These d a t a  i n d i c a t e  t h a t  f ac to r s  ing t h e  i n i t i a l  short-term s tudy showed s l i g h t  improvement t o  21 

o t h e r  than maternal glucose u t i l i z a t i o n  and i n s u l i n  production +5.3% a t  19 mos. of therapy. iPTH remained wi th in  normal range - 

a r e  ope ra t ive  i n  determining neonata l  glucose u t i l i z a t i o n .  throughout t h e  study. She was however s t i l l  i n  3rd p e r c e n t i l e  
fo r  he i eh t .  but  r ad io loe i ca l lv .  she  achieved h e a l i n ~  of t he  - ,  - , - 
r a c h i t i c  l e s i o n s  and complete co r r ec t ion  of he r  bowlegs and 
waddling g a i t .  

THE LATE METABOLIC ACIDOSIS (LMA) OF LOW BIRTH 655 WEIGHT (LBW) INFANTS: FACT OR FICTION? George B.  
Haycock, George J .  Schwartz, Chester M. Edelmann, Jr., 

Adrian Spitzer. Albert Einstein Col I .  of Med., Bronx, New York. 
Some LBW infants with failure to thrive (FTT) have been found to have low 

tC02;  this condition was named LMA. More recently the same label has 
been applied to healthy infants with low tC02 .  Well LBW infants, fed 
standard formula, were screened for blood t C 0 2  q 3-4 days. Values for 
t C 0 2  for the whole group were normally distributed (19.1 mmol/l i2 .6SD).  
From 1-21 days the means rose linearly from 18.2 to 19.7 mmol/l and then 
plateaued. 16/74 infants had 'acidosis', arbitrarily defined as t C 0 2 <  18 
mmol/l. Urine pH a t  the age of detection of acidosis (7-31 days) was 
5 .18 i0 .32 .  Eight infants were matched for maturity and weight and ron- 
domly allocated to treatment either with 5% NaHC03 p.0. to raise tC02  
to >21 mmol/l, or 0.9% NaCl (1 ml/feed). After 3 weeks of therapy the 
rate of growth was 38_+ 9 g/wk in the bicarbonate and 39f  19 g/wk in the 
saline treated group. There was no difference either between the two 
groups, or between acidotic and non-acidotic infants, in net acid excretion 
(NAE) in response to NH4CI loading; minimum urine pH was slightly lower 
in non-acidotic (4.9f 0.11) than in acidotic (5.16f 0.35) infants. How- 
ever, the HCO3 threshold was lower (P<0.01) in 'acidotic' ( 18 .7 i  2.5 
mmol/l) than in non-acidotic (21.9k 0.38 mmol/l). 

Thus, blood tCO2 levels in LBW infants reflect their HCO3 threshold and 
not limited NAE. Since no association was seen between FTT and tC02 ,  
FTT in LBW infants with low t C 0 2  may be spuriously attributed to LMA. 

25-HYDROXY-VITAMIN D DEFICIENCY I N  OSTEOPENIA OF THE 658 EXTREME PREMATURE. Nancy W.  off, Ei leen E. Tyrala ,  
John G. Haddad and Laura S. Hillman ( I n t r .  by R.E. -- - 

Hillman) Washington Univ. Sch. Med., S t .  Louis ch i ld ren ' s  Hosp. 
Dept. of Ped., Jewish Hosp. of S t .  Louis,  Dept.of Med. S t .  Louis. 

Four premature i n f a n t s  wi th  b i r t h  weights of 780, 880, 930 and 
lOlOgms presented a t  8-14 weeks of age wi th  bone d i sease  varying 
from osteopenia  and e levated a lk .  phos.(650-1,800 I.U.) t o  radio- 
graphic  r i c k e t s ,  f r a c t u r e s ,  and f l a i l  chest .  A l l  i n f a n t s  had 
been fed o r a l l y  a s tandard formula and supplements of . 3  t o  1 cc 
Poly-vi-sol and 25u of vitamin E pe r  day. I n  3 cases  s tud ied ,  
25-hydroxy-vitamin D (25-OHD) serum conc. were <2ng/ml i n  two and 
5ng/ml i n  t he  t h i r d  ( r ache t i c  range:<6ng/ml). Al l  4 i n f a n t s  res- 
ponded t o  4 , 0 0 0 ~  q.d. vitamin D ,  p.0. and repeat  25-OHD serum 
conc. were normal (>15ng/ml). A l l  4 i n f a n t s  had biochemical evi- 
dence of l i v e r  dysfunction, e levated b i l i r u b i n  (9-llmg%) and l i v -  
e r  enzymes, a t  6-12 weeks of age, p r i o r  t o  t h e  c l i n i c a l  onse t  of 
bone disease .  The e t io logy of t h i s  s e l f - l imi t ed  l i v e r  d i sease  is  
unknown. To a s ses s  t h e  premature i n f a n t s '  a b i l i t y  t o  absorb f a t  
so luab le  vi tamins ,  e spec i a l ly  wi th  l i v e r  d i sease ,  v i tamins  A and 
E were measured i n  3 of  t h e  cases .  Vitamin A l e v e l s  were 6 ,  16 
and 18 (normal 35-60) and vitamin E l e v e l s  were .04, 0.2, 0.4 
(normal 0.8-1.2). These re turned t o  normal on d a i l y  3 , 0 0 0 ~  A and 
50-75u E p.0. The r e l a t i v e  con t r ibu t ion  of decreased vitamin D 
i n t ake  and absorpt ion,  l i v e r  immaturity, and superimposed l i v e r  
d i sease  i s  unclear .  These cases  resemble t h e  "Dystrophie Osteo- 
malacique du Prbmaturk" repor ted i n  t h e  f rench l i t e r a t u r e  and 
confirm by a c t u a l  serum conc. t h a t  de f f i c i ency  of 25-OHD contr ib-  
u t e t o  some of t he  bone d i sease  seen i n  extreme prematures. 
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FAMILIAL PROTEIN-TOLERANT ORNlTHlNE TRANSCARBAMYLASE 
DEFICIENCY - A CAUSE OF REYE'S SYNDROME. Nicholas J. 
Hoogenraad and M. Michael Thaler. (Spon. by Charles 
University of California, San Francisco, CA., and 
versity, Palo Alto, CA. 

A variant of ornithine transcarbamylase (OTC) deficiency with 
markedly decreased affinity for ornithine and greatly increased 
affinity for carbamylphosphate was discovered in a 4 year-old boy 
with repeated episodes of a prodromal illness, vomiting, coma and 
convulsions. Liver biopsy findings in this child and in ayounger 
sibling who died from a similar disorder were characteristic of 
Reye's syndrome. In both patients, SGOT was>450 I.U./L, prothrom. 
bin times>16 sec., blood ammonia 220-250 ug/ml, blood glucose 
60-72 mg%. Urinary glutamic acid was strikingly elevated. Liver 
OTC activity was 0.71 umoles/g l iver/min (6.2% of normal), with 
normal pH optimum, a 30-fold decrease in apparent Y, for carbamyl- 
phosphate, a 7-fold increase in apparent K,,, for ornithine, and 
substrate inhibition for both substrates. Livercarbamylphoshate 
synthetase activity was normal. Among 14 maternal sib1 ings and 
first cousins, 6 died (5 males, 1 female) in infancy or early 
childhood with unexplained encephalopathy. Urinary orotic acid 
after a protein test load (Ig/kg) was 297 pg/ml in the patient, 
174 ug/ml in a maternal aunt, 40 ug/ml in the patient's mother, 
and within the control range (3-23 pg/ml) in 15 other family 
members. The patient was protein-tolerant and treatment with 
arginine p.0. appeared to allay 2 incipient episodes of coma. 
These findings indicate that in certain patients, recurrentReyets 
syndrome may be due to inherited forms of OTC deficiency. 

QUANTIFICATION OF GLUCOSE TURNOVER WITH GLUCOSE- 660 1-1% TRACER: ATTENUATED GLUCOSE PRODUCTION IN 
NEWBORN INFANTS OF DIABETIC MOTHERS. Satish 

Kalhan, Samuel Savin, Naoki U l  and Peter Adam. Case West- - -- - 
ern Reserve Univ., Dept. Peds. at Cleve. Metro. Gen. Hosp., 
and Dept. Earth Sciences, Cleveland, Ohio. 

The effect of maternal diabetes on svstemic glucose pro- 
duction in the newborn was studied by mea~urin~-~lucose~ 
turnover at 2 hrs of age in 4 infants of normal and 2 in- 
fants of insulin-dependent diabetic mothers (IDM) . The in- 
fants of both groups were delivered at 38-39 wks gestation, 
were appropriate for gestational age, and were normogly- 
cemic during the study. During the 4 weeks preceding del- 
ivery, maternal diabetes was controlled in hospital with 4 
daily doses of crystalline insulin in order to maintain 
fasting and 2 hr p . blood glucose levels between 50 and 
150mg%. Glucose- l-15C was administered according to the 
prime-constant infusion technique of Steele and the rate of 
glucose production estimated by tracer dilution. CO2 was 
evolved @oml$-1 of glucose by enzymatic decarboxylation 
and its C/ C ratio measured with a magnetic deflection 
double collector mass spectrometer. Systemic glucose pro- 
duction in the normal infants was 4.03, 4.21, 4.51 and 4.93 
mg/kg.min (4.42t0.39, Mean+ S. D. ) . Glucose turnovers in both 
IDMs (2.76 and 3.17 mg/kg.min) were below the 95% con- 
fidence limits for the normal infants. Thus. variable 

STUDIES ON THE EFFICACY OF CONTINUOUS LOW-DOSE I.V. 
INSULIN INFUSION IN THE TREATMENT OF DIABETIC =TO- 662 ACIDOSIS IN CHILDREN. Michael S. Kappy and Elmer S. 

Lightner, (Spon. by Grant Morrow, 111) Univ. of Arizona College 
of Medicine, Depts. of Family and Community Medicine and Pedia- 
trics, Tucson, Arizona. 

A continuous insulin infusion using the standard pediatric 
I.V. drip set without an infusion pump was used to further sim- 
plify current methods of I.V. insulin therapy for ketoacidosis. 
Regular insulin was added without albumin to the patients' I.V. 
fluids. After an initial I.V. bolus of 2 units, a dose of 0.1 
unitlkglhr (maximum 3 units/hr) was sufficient to bring all pa- 
tients out of ketoacidosis. The seven patients' average initial 
pH was 7.08. Using this regimen, the average time to reach pH 
7.20 was 5.3 hours without the use of added bicarbonate. The 
majority of patients shaved a prompt and steady increase in en- 
dogenous bicarbonate on the I.V. insulin regimen. Blood glucose 
fell smoothly to 50% of initial values in an average of 3% hours, 
Glucose was added to the I.V. fluids when blood glucose fell to 
250 mg% (in an average of 4% hours), and no hypoglycemia was ob- 
served. Likewise, there was no hypokalemia or rapid fall in se- 
rum osmolarity associated with this regimen. The I.V. insulin 
was terminated (and subcutaneous insulin begun) when the patient 
had serum ketones positive mly in a 1:2 dilution. This took an 
average of 11 hours. This modified regimen appears to be a safe 
and easy method of treating diabetic ketoacidosis in children and 
is suited for use in co~nmunity hospitals. We are also measuring 
insulin, glucagon, amino acids, lactate, pyruvate, acetoacetate, 
and @-hvdroxvbutvrate durin- *ha cnrrrse of treatment. 

663 TREATMENT OF NEONATAL HYPOCALCEMIA WITH 
la, 25-DIHYDROXYVITAMIN Dg. 

S.W. Kooh, D. Fraser, R.D. Toon*, H.F. DeLuca*. Depts. of Paed. 
& Physiol., Univ. of Toronto, and Hosp. for Sick Children, 
Toronto, Canada; and the Dept. of Biochem., Univ. of Wisconsin, 
Madison, WI. 

1,25(OH)2D3, the hormonal metabolite of vitamin D, has been 
shown to correct hypocalcemia in several conditions including 
hypo- and pseudohypoparathyroidism. Six infants with hypo- 
calcemia and twiching (tetany of the newborn) were treated with 
1,25 (OH)2D3. They received 0.05 pg metabolitelkg body weight/ 
day for 5 to 12 days except that two received 0.2 ug/kg body 
weightlday initially. 1,25(OH)2D3 was given intravenously in 
five patients and orally in one. Before treatment, plasma 
calcium values were less than 6.6 mg/dl, and four of the infants 
had had hypocalcemia for longer than two weeks. In all infants, 
the plasma calcium level started to rise within 24 hours of 
initiating 1,25(OH)2D3 treatment, had increased above 7.5 mgldl 
within three days, and reached the normal range within eight 
days. Two of the infants became hypocalcemic again when 
1,25(OH)2Dg was discontinued. One infant became mildly hyper- 
calcemic during treatment with 0.2 pg metabolitelkg body weight1 
day. From our results, we believe that 1,25(OH)2D3 is a safe 
and dependable treatment of neonatal hypocalcemia. 

intrauterine hyperglycemia and hyperinsulin&mia in the IDM 
inhibited hepatic glucose production after birth. 

CHLORPROPRAMIDE CONCENTRATIONS IN INFANTS OF DIA- HYPOMETABOLIC MITOCHONDRIAL DISEASE. In ebor w- 661 BETIC MOTHERS. William P. Kanto Jr., and Robert P. 664 E, Zwi Hart, and  hung-HO Chang. Wayn: State Univ. 
Kelch (Spon. by Alex F. ~obertsAn) Med. CO-., Sch. of Med. & Children's Hosp. of Mich., Detroit. 

Dept. of P e d n g u s t a  and Univ. of Mich. Med. Sch., Dept. of 
Ped., Ann Arbor A 15-year old male with familial progressive CNS disease, mi- 

Despite controversy, chlorpropramide is used by physicians in nimal functional rqfopathy, and EKG evidence of cardioniyopathy 
the control of diabetes mellitus in gravid patients. We have stu- had intermyofibrillar and subsarcolemmal aggregates of abnormal 
died drug concentrations in 2 neonates whose mothers were treated mitochondria and fat droplets in striated muscle and some smooth 
during pregnancy with this drug. Measurement was by ultraviolet muscle involvement, elevated lactate (24.9 mg%), pyruvate (1.24 
spectrophotometric analysis of chloroform extracts of sera. This 
method detected concentrations as low as 5pg/ml. mg%), urate, free fatty acids, and alanine (49.7 ,moles/100 ml). 

Patient A ,  mother diagnosed as diabetic 11 years prior to de- 
Arterial, venous, and CSF lactate and pyruvate were in the same 

livery, was admitted at 17 hours of age. Maternal chlorpropramide rmge and did not change in to a l3 hour a glu- 
concentration on the day of delivery was 27.8 ug/ml. Patient B ,  cose or alanine load, glucagon, a ketogenic diet, or thiamine. 
mother diagnosed diabetic 1% years previously, was admitted at Following muscular activity venous lactate was 29.5 mg/lOO nil. 
70 hrs. Maternal medications included chlorpropramide 250 mgm. Oral alanine (100 rng/kg) caused a rise in blood glucose. Basal 
b.i.d. To prevent hypoglycemia the infants required intravenous 
glucose until 156 and 144 hrs. of age at maximum rates of 14 and 

02-consumption was 0.123 l/min (RQ 0.68), corresponding to a BMR 

7 mg/kg/min. of 30.1 cal/hr/M2 (norma1'50.4 t 3.95); it rose during an attack 
of agitation and hyperventilation to 43.6 cal/hr/M2. While awake 

A B 
Age (hrs.) 53 59 68 77 103 88 91 108 

and restless 100 gn glucose caused no rise in 02-consumption 

Insulin (pIJ/ml.) 127 113 67 76 186 26 51 42 
(0.128 + 0.132,' 0.126 l/min) although the RQ increased from 

Glucose mgm% 30 67 76 67 112 35 75 70 
0.71 to 0.90; at rest this load caused a drop from 0.112 to 
3.089 l/min, corresponding to 23.6 cal/hr/~~, while the RQ rose 

A had chlorpropramide concentrations of 23.6, 20.4, 14.0, and from 0.71to 0.99. These values can be explained by glucose 
10.5 pg/ml measured in sera obtained at 53, 77, 103, and 128 conversion to fat. In vitro analysis (courtesy of S. ~i~auro), 
hours of age. Sera from B at 91 and 108 hours had no measurable using muscle homogenate, tagged substrate, ATP, ADP, and cyto- 
chlorpropramide. 

These data show a half life of 60 hours for chlorpropramide in 
chrome C, showed normal conversion of glucose and PYruvate to 

the neonate and suggest that hypoglycemia may persist even COP, and a slightly increased rate for palmitate. This patient 

though therapeutic concentrations of chlorpropramide are no was morphologically similar to Luft's disease, but functionally 

longer present. different. Defective oxidation may be due to an error in c to 
chrome structure or one of the enzymes in the respiratory ckaii. 



GLUCOSE UTILIZATION I N  HYPERVISCOSITY. R.D. Leake, 665 G.A. Chan, S. Zakauddin, M.E. Dodge, R.H. F i s e r ,  and 
E, UCLA School of  Medicine, Harbor General Hosp., 

Department of  P e d i a t r i c s ,  Torrance, Ca l i fo rn i a .  
The e t i o logy  of  t h e  hypoglycemia i n  neona t a l  hype rv i scos i t y  

(HV)  remains unclear .  Nine HV i n f a n t s  (venous blood v i s c o s i t y  , 
2 S.D. of t h e  norm), 32-41 weeks g e s t a t i o n ,  had I . V .  Glucose t o l -  
e r ance  t e s t s  (1 gm/kg o f  50% glucose)  p r i o r  t o  and a f t e r  a par-  
t i a l  exchange t r ans fus ion .  Glucose d isappearance  r a t e s  ( K t )  were 
s i g n i f i c a n t l y  e l e v a t e d  i n i t i a l l y  (M + S.E.M. = 3.5 2 1 .0 )  and de- 
c r ea sed  fo l lowing p a r t i a l  exchange t r a n s f u s i o n  (2.4 + 0 .6 ) .  Both 
r a t e s  remained e l eva t ed  over  t h a t  of  5 non-HV i n f a n t s  o f  s i m i l a r  
g e s t a t i o n  and age (1.3 + 0.6;  p = <.05) .  Basal  and s t imu la t ed  
plasma i n s u l i n ,  growth hormone and a l a n i n e  obta ined before  and 30 
minutes a f t e r  g lucose  t o l e r ance ,  were s i m i l a r  between t h e  two 
groups. 

HV was exper imenta l ly  produced i n  7 lambs (5-19 day o l d )  by a 
500 m l  isovolemic exchange t r ans fus ion  w i th  hepar in ized maternal  
packed c e l l s .  Seven non-HV lambs underwent an i d e n t i c a l  exchange 
t r ans fus ion  w i th  maternal  whole blood. Each lamb received a 2 h r  
in t ravenous  i n fus ion  o f  6 mg/kg/min glucose  immediately be fo re ,  
and 1-24 h r s .  a f t e r  t h e  exchange t r ans fus ion .  S e r i a l  blood glu-  
cose ( s t eady  s t a t e )  and serum i n s u l i n  va lues  were s i m i l a r  between 
t h e  2 groups before  induct ion o f  HV; b u t  a f t e r  i nduc t ion ,  t h e  HV 
lambs had s i g n i f i c a n t l y  lower blood glucose  l e v e l s .  I n s u l i n  
l e v e l s  were s i m i l a r  i n  both  groups. Our d a t a  suggest  t h a t  hypo- 
glycemia i n  t h e  neonata l  HV is  due t o  increased glucose  d i sposa l  
unassocia ted  w i th  hyper insul in ism o r  s u b s t r a t e  de f i c i ency .  

RESPONSE TO FASTING IN EXPERIMENTAL INTRAUTERINE 666 GROWTH RETARDATION INDUCED BY MATERNAL STRESS. Lynne 
L. Levi tsky,  Anne Kimber, J o  Ann Marchichow and Jane 

Uehara (Spon. by Samuel P. Gotoff ) ,  P r i t z k e r  Sch. Med., Univ. of 
Chicago, Michael Reese Med. C t r . ,  Dept. Peds.,  Chicago, Ill. 

I n t r a u t e r i n e  growth r e t a r d a t i o n  was produced i n  t h e  r a t  
neonate  by maternal  sham su rge ry  a t  1 7  days ges t a t i on  (n=13), o r  
by t h e  nonspec i f i c  s t r e s s  of a maternal  forced swim on days 
17-20 of g e s t a t i o n  (n=20). I n f a n t s  were de l i ve red  by cesarean 
s e c t i o n  a t  term. Af t e r  f a s t i n g  f o r  4 hours,  surgery  and swim 
neonates  had lower plasma glucose  and higher  plasma i n s u l i n  
l e v e l s  than c o n t r o l s  (n=9). 

Control Surgery Swim 
Exsanguinated 
B i r t h  Weight (g . )  5 .4 f . l  4 . 7 f . l  ( ~ < . 0 0 1 )  5 . 1 f . l ( ~ < . 0 5 )  
Glucose mgldl 

B i r t h  92f7 92f5 87f3 
4 h r s  82+7 54f5  (p<.005) 58+6(p<.025) 

I n s u l i n  ng/ml 
B i r t h  3.45f.  33 3.12+.33 3.48f.25 
4 h r s  .45f.16 .62+.05(p<.05) .78f.15(N.S.) 

These d a t a  f u r t h e r  s u b s t a n t i a t e  ou r  p o s t u l a t e  t h a t  hyper- 
insul inemia  may accompany t h e  low plasma glucose  of exper imenta l  
i n t r a u t e r i n e  growth r e t a r d a t i o n  and p a r a l l e l  t he  c l i n i c a l  
f i nd ing  of  hyper insul in ism i n  some smal l  f o r  g e s t a t i o n a l  
age  i n f a n t s .  

BUIOD LEVELS OF GLUCONEOGENIC PRECURSOKS ANU RENAL 667 GLUCONEOGENESIS IN THE FASTING BABOON NEONATE. 
L. Levitsky, John B. Paton, David E. F i she r ,  

Clarence W. De Lannoy, P r i t z k e r  Sch. Med., Univ. Chicago a t  
Michael Reese Med. Ctr.  , Dept. Peds., Chicago. 

Fas t i ng  a r t e r i a l  b lood l e v e l s  of  g lucose  and gluconeogenic 
s u b s t r a t e s  were evaluated  i n  7 baboon neonates  a f t e r  de l i ve ry  by 
cesarean s e c t i o n  a t  term and i n  11 6-week o l d  baboon i n f a n t s .  

Substrate(mM1L) Glucose Lac t a t e  Alanine 
B i r t h  2.2 f  .2 3.3 ~4 .327 + 023 
6 weeks 2 .3  f  .2 1 .2  +1 . 1 3 1 t 0 0 7  

Substrate(mM1L) Glycerol  Glutamine Glutamate 
B i r t h  .36+.04 .38+04 .57 f.06 
6 weeks .28+.03 .18 + 02 .32 f.02 

Levels  of gluconeogenic s u b s t r a t e s  were h igher  a t  b i r t h  than a t  
6 weeks (p i . 001  except  f o r  g lyce ro l ) .  In  c o n t r a s t ,  bhydroxy- 
b u t y r a t e  was h igher  a t  6 weeks (.14f.02 vs.  3.30i.44 ~ M / L ,  
p<.001). Net r e n a l  g lucose  product ion was es t imated by measuring 
i n f e r i o r  vena cava blood glucose  l e v e l s  above and below t h e  renal  
v e i n s  and c a l c u l a t i n g  r e n a l  ve in  g lucose  and r ena l  g lucose  pro- 
duc t ion  based upon blood f lows determined by t h e  r ad ioac t i ve  
microsphere method. 6 of 7 newborn and 9 of 11 6-week o ld  i n f a n t s  
demonstrated n e t  r e n a l  r e l e a s e  of  g lucose  (5.0f2.8 and 3 . 3 f l . l  
~ l m i n ) .  Glucose r e l e a s e  d id  n o t  c o r r e l a t e  w i th  a r t e r i a l  l a c t a t e  
o r  pH. L a c t a t e  and g lyce ro l  were t h e  only  s u b s t r a t e s  con- 
s i s t e n t l y  taken up by t h e  kidney. We have previously  es t imated 
t h a t  neonata l  sp lanchnic  g lucose  product ion is  1 0 . 8 s . 4  UM/min. 
Therefore ,  r e n a l  g lucose  r e l e a s e  may account f o r  113 of t o t a l  
g lucose  product ion i n  t h e s e  i n f an t s .  

AN EVALUATION OF THE INTERRELATIONSHIP BETWEEN DIET 668 & PLASMA LIPIDS. ir. Harold Lubin, V i rg in i a  Vivian, 
George M .  Owen, Ronald D. Pearson (Spon. by Bruce D. 

Graham) Ohio S t a t e  Un ive r s i t y ,  College of Medicine, Chi ldren 's  
Hosp i t a l ,  Department of P e d i a t r i c s ,  Columbus, Ohio. 

I n  a sample of 25 s i b l i n g  p a i r s  of closely-matched, (socioec- 
onomic s t a t u s ,  maternal  educat ion,  & c lose  physic ian  supe rv i s ion )  
preschool  & school-age, hea l t hy  males t h e  s i g n i f i c a n t  d i f f e r e n c e  
between t r i g l y c e r i d e  concen t r a t i ons  i n  b lack & white ,  preschool  
ch i l d r en  o r i g i n a l l y  noted i n  t he  Nat ional  Pre-School N u t r i t i o n  
Survey has  been corroborated .  This  d i f f e r e n c e  is  no t  s i g n i f i c a n t  

n t h e i r  school-age s i b l i n g s .  T o t a l  mean l i p i d  l e v e l s  a r e  h igher  
n both  whi te  preschool  and school-age ch i ld r en  compared w i th  the  

 lack subgroup mean va lues ,  with a trend toward higher  means i n  
a l l  l i p i d  ca t ego r i e s  ( cho l e s t e ro l ,  t r i g l y c e r i d e s ,  phosphol ip ids ,  
& t o t a l  l i p i d s )  i n  t he  whi te  males. Hematocrits i n  t he  b lack 
preschool  ch i l d r en  were s i g n i f i c a n t l y  l e s s  than i n  t he  b lack 
school-age ch i ld r en ,  p < . 0 0 5 ,  & t he  same d i f f e r e n c e  was observed 
between whi te  preschool  & school-age ch i ld r en ,  p < . 0 3 .  Anthropo- 
me t r i c  measurements document i n  both  age groups t h a t  b lack ch i ld -  
r e n  tend t o  be t a l l e r  & heavier  than t h e i r  whi te  coun te rpa r t s  and 
t h a t  mean head circumference & mean t r i c e p s  circumference in- 
c r ea se  more r a p i d l y  i n  b l ack  ch i ld r en  & a r e  l a r g e r  i n  t he  b lack 
school-age c h i l d .  Although food energy i n t a k e  & the  percent  of 
t o t a l  food energy provided from carbohydrate  & from f a t  suggest  
explanat ions  f o r  some of t he  observed biochemical d i f f e r e n c e s ,  
f u r t h e r  eva lua t i on  fo l lowing d i e t a r  a l t e r a t i o n  is  r equ i r ed  f o r  
d e f i n i t i v e  c l a r i f i c a t i o n  of t h e  d i fye rences  i n  plasma l i p i d s .  
Spon. uy Grant #74-118, I n t e r n a t i o n a l  Sugar Research Found., Inc .  

IRON ABSORPTION FROM HUMAN MILK. J u l i a  A. 669 McMillan, Stephen A. Landaw and Frank A. Oski. 
Departments of P e d i a t r i c s  and Medicine, S t a t e  

Un ive r s i t y  of New York, Upsta te  Medical Center,  Syracuse, N.Y. 
Of 14 i n f a n t s ,  ages  6 t o  18  months who were exc lus ive ly  fed 

human milk, 1 3  were found t o  have normal hemoglobin l e v e l s ,  
MCV's, f r e e  e ry th rocy t e  porphyrins,  serum i ron ,  and t r a n s f e r r i n  
s a tu ra t i ons .  I n  o rde r  t o  b e t t e r  understand t h i s  observat ion,  
i r o n  absorpt ion s t u d i e s  were performed i n  5 hea l t hy  a d u l t s  
employing both  human milk and whole cow milk. A f t e r  t h e  
i nges t i on  of mi lk  conta in ing added ~ e 5 9 ,  i n i t i a l  plasma radio- 
a c t i v i t y  and even tua l  red  c e l l  i r o n  i nco rpo ra t i on  were deter -  
mined. Af t e r  co r r ec t i on  f o r  t h e  r e l a t i v e  s p e c i f i c  a c t i v i t y  of 
t h e  administered i r o n ,  i n i t i a l  plasma r a d i o a c t i v i t y  was 2.5 t o  
5.0 t imes  h ighe r  f ~ l l o w i n g  the  consumption of human milk. Red 
c e l l  i r o n  i nco rpo ra t i on  was 1.3 t o  8.0 t imes  h ighe r  when t h e  
i r o n  was administered w i th  human milk. Minimum es t ima te  of 
per  c e n t  i r o n  abso rp t ion  averaged 18.9% (2.2-31.9%) from human 
milk and 9.1% (1.7-19.0%) from cow milk. 

The i r o n  content  of t h e  human milk employed i n  t he  s t u d i e s  
averaged 0.78 mg/L - t h e  cow milk  0.87 mg/L. These s t u d i e s  
suggest  t h a t  because of t h e  supe r io r  i r o n  abso rp t ion  from human 
milk, even i n  i ron  r e p l e t e  normal adu l t s ,  human mi lk  is ade- 
quate  t o  m e t  ' t h e  i r o n  requirements of  t he  exc lus ive ly  b rea s t  
f ed  fu l l - term i n f a n t  dur ing the  f i r s t  6-12 months of l i f e .  

DIABETIC RETINOPATHY IN CHILDREN, M a l o n e ,  J .  670 I . ,  Van C a d e r ,  T . C . ,  a n d  R d w a r d s ,  1 4 . ~ .  , ~ e p t s .  
o f  P e d i a t r i c s  a n d  O p h t h a l m o l o g y ,  U n i v e r s i t y  

o f  S o u t h  F l o r i d a ,  C o l l e g e  o f  M e d i c i n e ,  Tampa,  F l o r i d a  
The i n c i d e n c e  o f  r e t i n o p a t h y  i n  1 5 3  c h i l d r e n  w i t h  

d i a b e t e s  was  d e t e r m i n e d  u s i n g  i n d i r e c t  o p h t h a l m o s c o p y  
( I O ) ,  r e t i n a l  c o l o r  p h o t o s  (RCP) ,  a n d  r e t i n a l  f l u o r e s -  
c e i n  a n g i o g r a p h y  (FA) .  The  g r a d i n g  s y s t e m  u s e d :  Stage 
0 ,  n o  m i c r o a n e u r y s m s  (MA); S t a g e  1 , - 5  MA; S t a g e  2 ,  5 - 
t o  1 0  MA; S t a g e  3 , > 1 0  MA; S t a g e  4 , = 1 0  MA, p l u s  n e o v a s -  
c u l a r i z a t i o n .  T h e  r e s u l t s :  sf - c 

/r V L 

D i a b e t e s  D u r a t i o n  ( Y r s . )  +1  2-5 6-10 11-16 T o t a l  
( S t a g e  0 )  9 1 7  7 1 22 
( S t a g e s  1 - 4 )  20 5 8  32 9 7 8 

% w i t h  M i c r o a n e u r y s m s  69  74 8 2  9 0  - 
MA w e r e  f o u n d  by FA i n  75% o f  t h e  1 3 3  c h i l d r e n  who 

h a d  n e g a t i v e  f i n d i n g s  b y  I 0  a n d  RCP. The  i n c r e a s e  o f  
MA w i t h  d u r a t i o n  o f  d i a b e t e s  s u g g e s t s  a n  a c q u i r e d  
m e t a b o l i c  e t i o l o g y .  Howeve r ,  MA w e r e  f o u n d  i n  c h i l d r e n  
w i t h  d i a b e t e s  o f  1 mon th  d u r a t i o n .  69% o f  c h i l d r e n  
w i t h  d i a b e t e s  o f  o n e  y e a r  o r  l e s s  h a d  v a s c u l a r  a b n o r -  
m a l i t i e s  d e m o n s t r a t e d  b y  FA w h i l e  1 0 %  w i t h  d u r a t i o n  
>10 y e a r s  h a d  n o  MA. T h e s e  f i n d i n g s  s u g g e s t  t h a t  i n  
a d d i t i o n  t o  m e t a b o l i c  e f f e c t s ,  g e n e t i c  o r  o t h e r  
f a c t o r s  a l s o  a r e  o p e r a t i v e  i n  c a u s i n g  v a s c u l a r  a b n o r -  
m a l i t i e s  i n  d i a b e t e s .  



,,, PREVENTION OF PROLONGED NEONATAL HYPOGLYCEMIA WITH - - -  
GROWTH RETARDATION (IuGR). Robert L. Manniello, 

Anthony J .  Adams and P h i l i p  M. F a r r e l l ,  NICHD, NIH, Bethesda, MD 
Neonatal p a t t e r n s  of hypoglycemia and hepa t i c  glycogen content  

$ere s tud ied  i n  200 IUGR progeny obta ined by u t i l i z a t i o n  of t h e  
Wiggelesworth s u r g i c a l  technique on ca re fu l ly  timed r a t  pregnan- 
c i e s .  Hypoglycemia ( 4 0  mg/dl) was present  a t  b i r t h  i n  39% of 
t h e s e  pups a s  compared t o  13% i n  c o n t r o l  l i t t e r m a t e s  (mean plasma 
glucose = 4422 vs .  63t1.8 i n  con t ro l s ;  p< .001). While con t ro l s  
d i d  not  change over t h e  f i r s t  6 h r s  of l i f e ,  t h e  ex ten t  of hypo- 
glycemia i n  IUGR pups was g r e a t e r  wi th  a mean of 25c7.2 mz/dl a t  , - -. - 

2-4 h r s .  The deggek of hypoglycemia noted a t  b i r t h  and i n  e a r l y  
neonata l  l i f e  c o r r e l a t e d  wi th  both reduced l i v e r  glycogen content  
( r=.64;  p<.001) and l i v e r  weight (r=.69; p<.OO1). I n  an attempt 
t o  inf luence hepa t i c  glycogen and hypoglycemia p a t t e r n s ,  we admin- 
i s t e r e d  a potent  c o r t i s o l  analog t o  mothers 24 and 48 h r s  p r i o r  t o  
de l ive ry .  This t rea tment  decreased t h e  IUGR neonate ' s  t r end  to-  
ward hypoglycemia a s  evidenced by a s i g n i f i c a n t l y  higher  (p<.005) 
plasma glucose  of 41+4.5 a t  2-4 h r s  and 70+5 mg/dl a t  6 h r s .  Thus, 
t h e  incidence of hypoglycemia during t h e  2-6 h r  i n t e r v a l  f e l l  
from 77% t o  36% i n  t h e  IUGR group a f t e r  g lucocor t icoid  therapy. 
To ta l  l i v e r  glycogen was a l s o  increased (p< .001) from 1.672.21 i n  
t h e  non-treated IUGR progeny t o  3.52.33 mg. These d a t a  i n d i c a t e  
t h a t  p rena ta l  c o r t i c o i d s ,  by promoting hepa t i c  g lycogenesis ,  a r e  
e f f e c t i v e  i n  prevent ing t h e  prolonged hypoglycemia a s soc ia t ed  with 
IUGR. The u t i l i z a t i o n  of g lucocor t icoids  f o r  t h e  study of l i v e r  
development i n  r e l a t i o n  t o  enzyme induct ion is  advocated. 

REYE'S SYNDROME: EVALUATION OF 25 CASES FROM A WEST 672 COAST HOSPITAL: Wilbert H.  Mason,* Frank R. S ina t r a ,*  
Theodore C .  Iancu,* and Harry T. Wright, Jr., Depart- 

ment of Ped ia t r i c s ,  Univers i ty  of Southern Ca l i fo rn i a ,  Childrens 
Hospi ta l  of Los Angeles and Stanford Univers i ty ,  Palo Alto, C a l i f .  

25 cases  of Reye's Syndrome (RS) were admitted t o  Childrens 
Hospi ta l  of Los Angeles dur ing a 7-year-period. The ages  of t h e  
p a t i e n t s  ranged from 9 weeks-12 yea r s ,  and t h e r e  was a 2 : l  female 
t o  male r a t i o .  2 of t h e  p a t i e n t s  were black and one was an Ameri- 
can Indian. Many p a t i e n t s  were r e fe r r ed  from suburban o r  r u r a l  
s e t t i n g s .  The c l i n i c a l  manifes ta t ions  observed were s imi l a r  t o  
t hose  formerly descr ibed.  Stage of coma on admission and r ap id i -  
t y  of progress ion seemed p red ic t ive  of t h e  outcome. A l l  p a t i e n t s  
had 4 SGOT l e v e l s ,  and 19 of 22 had 4 l e v e l s  of serum ammonia. 
P a t i e n t s  with maximum serum ammonia l e v e l s  > 300~1/100ml were more 
l i k e l y  t o  have a f a t a l  outcome, but t he  d i f f e rence  was not s t a t i s -  
t i c a l l y  s i g n i f i c a n t .  S a l i c y l a t e  l e v e l s  were detected i n  t h e  serum 
of a l l  20 p a t i e n t s  t e s t e d ,  d e s p i t e  h i s t o r i e s  of no ingest ion i n  6 
p a t i e n t s .  Pathologic ma te r i a l  was obtained from 15 p a t i e n t s  e i -  
t h e r  by autopsy o r  l i v e r  biopsy. Elect ron microscopy was per- 
formed on 2 l i v e r  specimens. Carbamyl phosphate synthetase  (CPS) 
and o r n i t h i n e  transcarbamylase (OTC) enzyme a c t i v i t i e s  were per- 
formed on 3 p a t i e n t s  and were noted t o  be 4 i n  2. In one pa t i en t  
with normal CPS and OTC a c t i v i t y ,  k i n e t i c  ana lys i s  showed a marked 
reduct ion i n  V max and Km f o r  carbamyl phosphate. 12 of t h e  25 
p a t i e n t s  were t r e a t e d  conservat ively ,  10 received exchange t r ans -  
fu s ions ,  and 3 had pe r i tonea l  d i a l y s i s .  Numbers of p a t i e n t s  i n  
each group were too small t o  evaluate  s t a t i s t i c a l l y .  The need f o r  
col laborat ive  s tud ie s  t o  evaluate  RS therapy i s  suggested. 

CONTINUOUS INFUSION OF INSULIN I N  THE TREATMENT OF 

673 JUVENILE DIABETIC KETOACIWSIS. ~illiam J. Oetaen 
and Alan R. Fiaelman (Spon. by James W. Bass.) 

Departments of In t e rnd l  Medicine and Ped ia t r i c s ,  Walter Reed Ar-  
my Medical Center,  Washington, D.C. 

T rad i t i ona l  therapy of d i a b e t i c  ketoacidosis  (DKA) includes  
l a r g e  bolus doses  of i n s u l i n  given every fou r  t o  s i x  hours. Sev- 
e r a l  r ecen t  r e p o r t s  have descr ibed continuous in fus ion  of low 
doses  o f  i n s u l i n  i n  a d u l t s  wi th  DKA, b u t t h e r e  have been no con- 
t r o l l e d  s t u d i e s  r epo r t ing  t h e  use  of t h i s  method i n  juveni le  
DKA. This  paper compares t h e  c l i n i c a l  courses  of f o u r  p a t i e n t s  
i n  seven episodes  of JDKA t r e a t e d  with continuous in fus ion  of 
low doses  o f  i n s u l i n  (CII)  with t h e  courses  o f  a c o n t r o l l  group 
of f i v e  p a t i e n t s  i n  seven episodes of JDKA t r e a t e d  with t r a d i -  
t i o n a l  i n s u l i n  high dose boluses  (HDB.) CI I  was adminis tered at  
t h e  r a t e  o f  t e n  u n i t s  p e r  hour following an  i n i t i a l  I V  bolus  o f  
t e n  u n i t s  on admission. HDB was adminis tered SC every f o u r  hours 
i n  doses  of 1-3 units/kg depending on t h e  s e v e r i t y  o f  t h e  DKA. 
The mean age on admission f o r  t h e  CI I  group was 12.7 yea r s  and 
d i d  no t  d i f f e r  s i g n i f i c a n t l y  from t h e  HDB group (13.4 yr.) The 
groups were a l s o  o f  comparable body weight, and t h e r e  was no 
d i f f e r e n c e  between t h e  two groups i n  t h e  l eng th  of t ime of insu- 
l i n  dependence. Chemical parameters on admission were l ikewise  
comparable. Mean admission glucose: CII=508 and HDB=571 mg%. 
Mean serum bicarbonater  CI I -7  and HDBd ~EQ/L. Mean pH: CII= 
7.08 and HDB- 7.11. The mean time t o  normal glucose (4 150 ID&) 
i n  CI I  was 3.6 hr and i n  HDB was 9.4 hr (pc.05.) The mean a- 
mount of i n s u l i n  r equ i r ed  was 42 u n i t s  i n  CI I  and 163 i n  HDB 
(p<-05.) C I I  is a rapid ,  simple and s a f e  therz@y far LDXA, 

PARADOXICAL EFFECT ON CYCLIC AMP (CAMP) OF ARGININE 674 STIMULATED GLUCAGON SECRETION. R. Owen, A. Sadeghi- 
Nejad and B. Senior.  Tuf t s  Univers i ty  School of Med- 

i c i n e ,  New England Medical Center,  P e d i a t r i c  Endocrine-Metabolic 
Service ,  Boston. 

Glucagon a c t i v a t e s  l i v e r  adenylate  cyclase  t o  form CAMP. This 
is  r e f l e c t e d  by a s t r i k i n g  r i s e  i n  blood l e v e l s  of CAMP following 
glucagon adminis t ra t ion.  The CAMP then a c t i v a t e s  t he  phosphory- 
l a s e  complex; glycogenolysis ensues, and glucose l e v e l s  r i s e .  

In  order  t o  s tudy the  response t o  endogenous glucagon, we ad- 
minis tered a rg in ine  (0.5 gmlkg I.V.), a potent  s t imulus  of gluca- 
gon sec re t ion ,  t o  normal vo lun tee r s  and t o  p a t i e n t s  having e i t h e r  
Type I glycogenosis o r  d i abe te s  me l l i t u s .  Thir teen s t u d i e s  were 
done. As an index of the  response we assayed CAMP (p ro te in  bind- 
ing) a s  we l l  a s  glucagon, i n s u l i n  and glucose. 

As expected the  l e v e l s  of glucagon rose  a s  d id  t h e  l e v e l s  of 
i n su l in .  The l e v e l s  of glucose increased except i n  t he  Type I 
glycogenosis p a t i e n t s .  Paradoxical ly ,  desp i t e  .the r i s e  i n  glu-  
cagon, CAMP no t  only f a i l e d  t o  i nc rease  bu t  f e l l  profoundly-- 
mean decrement 54 per  cent .  

We conclude t h a t  t he  r i s e  i n  glucose a f t e r  a rg in ine  was media- 
t ed  by a p re sen t ly  unknown mechanism which d id  not  involve CAMP 
and the re fo re  was no t  caused by the  increased s e c r e t i o n  of gluca- 
gon. 

Somatostatin suppresses l e v e l s  of i n s u l i n ,  glucagon and glu- 
cose a s  we l l  a s  growth hormone; e f f e c t s  which a r e  t h e  opposi te  of 
those  produced by arginine .  We specu la t e  t h a t  a rg in ine  may cause 
i n h i b i t i o n  of somatosta t in .  

A I4ESSEIIGER ROLE FOR ALAN I t4E I N  KETOEIE METABOLI 9 1 .  
P inar  T. Ozand, Jean Girard ,  Robert L .  liawkins, Roger 675 I .  I i n s  r . Douglas Peod, J .  Tyson Ti ldon and 

Marvin Cornblath. Dept. o f  P e d i a t r i c s ,  Univ. o f  Md. Sch. of Med., 
Baltimore, Mary land 21201 and Univers i te  de P a r i s ,  Facul te  des 
Sciences, P a r i s ,  France. 

The e f f e c t  of  a i an ine  on ketone meSabol ism was inves t iga t ed  in 
infused, 48 hour f a s t ed ,  35 day o ld  r a t s .  L-alanine was in jected 
i n t o  the  femoral vein and con t r a l a t e ra l  a r t e r i a l  blood was 
co l l ec t ed  f o r  analyses .  D-alanine was in jected in a l l  control  
experiments.  With f a s t i n g ,  a l an ine  decreased from 653 t o  132i1M; 
0-hydroxybuty r a t e  (BOHB) and ace toace t a t e  (AC2) increased from 
103 t o  824uM and 16 t o  236uM, r e spec t ive ly ,  In ject ion of 100 mg/ 
kg L-alanine led t o  t r a n s i e n t  maximum levels  not exceeding t h e  
~ o s t a b s o r b t i v e  values with a re turn  t o  f a s t i n g e v e l s  wi thin  5-10 
rnin. Although glucose ,  l a c t a t e ,  pyruvate and AC2 l eve l s  d id  not  
change, BOHB decreased s i g n i f i c a n t l y  from 824 + 44 ( M  t S.E.M.) t o  
381 t 113uM a t  5 minutes with a concurrent decrease in [BOHB]/ 
[ A C ~ ]  r a t i o  from 3.5 t 0.2 t o  1.5 t 0.6. Levels of i n su l in  and 
glucagon did not change. Neither an t i - i n su l in  serum ( t o  bind 
1440mU/kg), nor d i ch lo race t a t e  (300 mg/kg) t o  block t h e  peripher- 
al u t i l i z a t i o n  of ketones a l t e r e d  the  hypoketonemic e f f e c t  of 
L-alanine. . Injected glucose ,  l ac t a t e  o r  pyruvate (100 mg/kg) did  
not r e s u l t  in hypoketonemia. The hypoketonemic e f f e c t  of a i a n i n e  
in f a s t ed  r a t s  may be explained by a decreased redox s t a t e  of 
l i v e r  mitochondria but not by insul in  re lease .  (Supported i n  
p a r t  by I J I H  g r an t s  At1118127-01, HD06291-04, HE03959--05 and The 
John A.  Hartford Foundation, Inc. g ran t  K74266). 

EFFECT OF UTERINE ARTERY INFUSIONS OF INSULIN OR 
f;7& GLUCAGON ON OVINE PLACEWAL CLEARANCE AND UMBILICAL " ' " UPTAKE OF GLUCOSE. Charles L. Paxson, Eugene W. 

Adcock and Frank H. Morriss.  (Spon. by R.R. Howell). Univ. of 
Texas Med. School a t  Houston, Dept. of Ped., Houston, Texas. 

Infus ions  of i n s u l i n  i n t o  t h e  f e t a l  lamb have been ~hown t o  
inc rease  umbil ica l  glucose uptake i n  mg/min/kg f e t u s  (Qg) and 
p l acen ta l  g lucose  c learance i n  ml/mi?/kg (Cg). This  s tudy was 
designed t o  determine the  e f f e c t  on Qg and Cg of r eg iona l  infu-  
s ions  of i n s u l i n  ( I )  o r  glucagon (G) i n t o  t h e  u t e r i n e  a r t e r y .  I n  
3 unst ressed ewes near  term 24 determinat ions  of Qg and Cg were 
made dur ing con t ro l  per iods  and subsequently dur ing I ig fus ions  
of 2.5-25 x U/min/kg ewe o r  of G a t  0.8-91.0 x 10- ug/min/ 
kg ewe. Umbilical blood flow was determined by t h e  an t ipy r ine  
s teady s t a t e  d i f f u s i o n  technique, blood.glucose concentra t ion i n  
mg/dl ( [g ] )  by glucose oxidase  method, Qg by app l i ca t ion  of t h e  
Fick p r i n c i p l e ,  and I concentra t ion ( [ I ] )  i n  u U / m l  i n  maternal  
(A) and f e t a l  (a) a r t e r i a l  plasma by radioimmunoassay. 

Resul ts  [ ]A o?. cF, [ I IA  [ I I a  
to-n=9) 49.5 3.2* 3.5 k 0.6 10.7 f 1 . 6  28 f 4 14 % 3 
TY I ln=8) 40.6 f 6.5 5.4 ? 1.4 23.4 f 6.7 80 t 22 32 ? 1 - .-- -, 
$G (n=7) 63.4 % 7.0 6.4 f 0.9 14.4 + 1.6 86 f 37 11 i 1 
Regional i n fus ions  of I inc rease  both  Cg and Qg (p<.025). og in-  
c r eases  with increas ing r a t e s  of i n fus ion  of I. Regional infu-  
s ions  of G a t  t h e s e  doses  f o r  a s  long a s  100 min a l s o  inc rease  
Cg and dg (p<.025) a s soc ia t ed  wi th  an evoked endogenous I r e -  
sDonse. For a l l  s t u d i e s  6 g  i nc reases  wi th  [ g ] ~  (p<.001). &- 
- A  

clus ion:  Cg and hg a r e  r e g i l a t e d  by maternal  I a s  wel l  a s  by 
f e t a l  I and [ g ] ~ .  (*Mean 2 S.E.M.) 



CHRONIC EFFECTS OF ORAL GLUCOSE ALIMENTATION (GA) AND 677 PORTACAVAL SHUNT (PCS) IN PATIENTS WITH GLYCOGEN 
STORAGE DISEASE (GSD), TYPE I. T.F. Roe and M.D. 

Kogut, USC School of Medicine, Childrens Hospital of Los Angeles, 
Depa-tment of Pediatrics, Los Angeles. 

Because patients with GSD, type I, have severe metabolic and 
growth disturbances which appear to be secondary to hypoglycemia 
(CBG),attempts were made to restore BG to normal by PCS or oral 
GA. Results following PCS in 2 children, aged 8% and 13 yr, were 
compared with those of 4 patients receiving continuous overnight 
intragastric GA (0.5 gm/kg/hr). After PCS,growth increased from 2 
to 7 cm/yr in one and from 2 to 10 cm/yr in the older patient and 
puberty began;elevated ( I . )  lactic acid (LA), lipids (L) and uric 
acid (UA) levels and platelet (P) function returned to normal and 
hepatomegaly (H) diminished. In both symptomatic SBG occurred fol- 
lowing 3-6 hr fast. In one SBG was not improved by diazoxide de- 
spite S plasma insulin (1RI);plasma glucagon (IRG) levels were 
normal. In the other, IRG levels were markedly elevated with CBG. 
In 4 children before GA, plasma IRI levels were abnormally low and 
IRG levels were elevated. Post GA, plasma IRI levels increased and 
IRG levels fell. In 2,aged 24 and 4% yr, post GA, growth was 12- 
14 cm/yr, H,+LA,+UA, and fL diminished and P function was normal. 
In both, symptomatic 4BG occurred after fasting. In 2 others,aged 
3% and 19% yr, recently started on GA, clinical effects were sim- 
ilar. Conclusions: 1) PCS and GA are both successful in reversing 
abnormalities; 2) the improvement may be mediated by the effects 
of increased insulin relative to glucagon on liver and other 
tissues; 3) symptomatic 4BG occurs post PCS and GA and does not 
appear to be due to tIRI or 4IRG. 

GLUCAGON SECRETION IN GROWTH HORMONE DEFICIENCY 678 PATIENTS BEFORE AND AFTER GROWTH HORMONE ADMINISTRA- 
TION: Carolyn A. Romshe and Juan F. Sotos, Dept. of 

Ped., Ohio State Univ. Coll. of Med., Children's Hosp., Columbus, 
Ohio. 

The study was undertaken to obtain additional information on 
the pathogenesis of hypoglycemia in growth hormone deficient 
patients. Glucagon, glucose, and insulin levels were obtained 
during an oral glucose tolerance (GTT), arginine infusion, and 
Diazoxide-arginine infusion before and after 2 months of growth 
hormone (2 mg. three times a week). Diazoxide was given since it 
has been reported to stimulate qlucagon secretion. 

GLUCAGON LEVELS 1 pg/ml 
Time (min) 0 30 60 90 120 
Oral GTT pre G.H. 143'26 117417 105'10 100~14 112410 

post G.H. 247462 152420 149449 142436 105~23 
Arginine pre G.H. 147'15 490c37 271+45 182427 172419 

post G.H. 218c67 760c234 440c94 300'106 264~59 
Arginine- pre G.H. 168434 5184132 228+45 163t23 173425 
Diazoxide post G.H. 128418 7252107 258434 194+29 170c31 

Glucose and insulin levels with an oral GTT and arginine infu- 
sion were not significantly different before and after growth hor- 
mone. Glucagon secretion during an oral GTT was similar before 
and after growth hormone treatment. The arginine-induced glucagon 
response was not statistically different before and after growth 
hormone. Diazoxide pretreatment appears to enhance arginine in- 
duced glucagon secretion after growth hormone administration. 

REGULATION OF INSULIN (IN) BINDING (B) TO CULTURED 679 FIBROBLASTS (F) IN PRECOCIOUS AGING (PA) AND LIPO- 
ATROPHIC DIABETES (LD). Arlan L. Rosenbloom, Univer- 

sity of Florida College of Med., Dept. of Pediatrics, Gainesville. 
F were studied at confluence 6-10 subcultures after harvesting 

from skin explants from 4 control children (CC) age 4 mo to 10 yr, 
4 patients 2-9 yrs with PA (3 progeria, 1 Rothmund Syndrome), 4 
non-diabetic adult controls (AC) 22-36 yrs and 3 with LD age 15, 
19 and 30 yrs (very high levels of circulating In and resistance 
to exogenous In). Incubation with lZ51-1n and native In (N-In) 
was at 24' for 45 min at pH 7.0. Maximal dilution of B was with 
25-50 fold concentrations of N-In, the counts remaining were "non- 
specific" (NSB). PA differed significantly from CC in protein 
content per cell (PA 6.7 pg + 1.6 SD, CC 3.8t.6, AC 6.1t2.2) and 
concentration of N-In required to produce 50% competition of B at 
1 nM lZ51-1n (PA 5.63 nM vs CC 1.15) ; insignificant differences 
were found in no. of In molecules SB and NSB per cell or per pg 
protein and in no. of cells at confluence. LD grew to greater 
(p<.05) density (3.9~106 F/100mm dish t.9 SD) than AC (1.79~10~ 
t.3) and were more like CC in: 50% competition concentration of 
N-In (1.4 nM vs 2.2 for AC, p<.05); molecules SB at 1 nM (AC 1301 
4217 SD, LD 975'291, CC 961'422, PA 976t188); and molecules NSB 
at 1 nM (AC 8854168, LD 614+118, CC 651t142, PA 876f196, AAC/LD 
pc.05). Marked insensitivity of putative In receptors of PA F to 
competition by N-In implies decreased negative cooperativity as 
their genetic difference, consistent with in vivo resistance to 
insulin. LD F have exceptional multiplication and B sensitivity 
for donor age; their In resistance in vivo cannot be explained by 
a genetic defect in cell surface binding. 

EXERCISE INDUCED G R O W T H  H O R M O N E  RELEASE IN JU- 680 VENILE DIABETES MELLITUS. Chitra Sekaran, Fima Lifshitz 
and Pavel Fort, Dept. of Peds., North Shore Univ. Hosp., 

Manhasset, NY and Dept. of Peds., Cornell Univ. Med. Col., NY, NY. 
Growth hormone (GH) release induced by exercise in juvenile diabetes 

mellitus (JDM) was assessed in 20 pts. in relation to the clinical and bio- 
chemical status of the disease. They were 6-6/12 to 19-6/12 ys. of age 
and had JDM for 1 to 10 ys. Fasting serum chemistries and GH were mea- 
sured prior to and after 30 min. of vigorous exercise. Daily urine glucose 
(Glc) excretion was determined in relation to dietary intake. Responses 
were compared with 70 constitutional and primordial short stature controls 
(SSC) of comparable weights and ages. The JDM's had significantly lower 
basol GH levels than the SSC (means f SE): 2.02 .3 vs 6.5 f 1.1 ng/ml, 
p<.001. The JDM's with a urine Glc excretion under 10% of daily carbo- 
hydrate (CHO) intake had significantly increased G H  responses after ex- 
ercise (18.1 k4.01, whereas those with urinary Glc excretion of more 
than 20% C H O  intake had a blunted response (2.72 .7 p i001). SSChod 
no glycosuria and had a mean G H  response of 11.8 & 8.1 after exercise. 
Three of the 4 pts with subcapsular cataracts or with retinopathy had im- 
paired GH release after exercise. The presence of motor neuropathy or 
lipodystraphy had no specific influence on G H  responses to exercise. The 
duration of JDM as well as the serum fasting levels of Glc,cholesterol,tri- 
glycerides,or thyroid antibodies had no correlation with G H  responses. 
These studies suggest that well controlled JDM's with minimal glycosuria 
have higher G H  release after exercise than control led JDM's. 

GLUCOSE HOMEOSTASIS IN PREMATURE RHESUS MONKEYS 

681 W. Geoffrey Sherwood, Donald E. Hill, Graham W.Chance 
(Spon. by J. Richard Hamilton). The Hosp. for Sick 

Children, Research Inst., and Dept. Paediatrics, Toronto, Canada. 
Sixteen rhesus monkeys were delivered by cesarian section - 

Five near term (158 days) and eleven prematurelv (six at 14% and 
five at 14351 days). At 2-3 hours of age a primed glucose infusion 
(PGI) was administered via the umbilical vein (0.5 g/kg and 8 mg/ 
kg/min for 180'). Blood samples were obtained from the umbilical 
artery. The five term and five of the premature newborn had simi- 
lar basal glucose (G), 55+6 vs. 6128 mg%, and basal insulin (IRI) 
2752 vs.1624 pU/ml. PGI induced a new steady state (G) in both 
groups in the range 80-100 mg%, (IRI) peaked at 60', 6250 vs. 
68514 pU/ml. Basal free fatty acid levels (FFA), 0.42 vs. 0.31 mM 
were minimally suppressed by PGI. Blood lactate (L) did not rise 
above 1.5 mM, and basal lactate/pyruvate ratios (LIP), 2556 vs. 
33+9 were suppressed to 20+3 in both groups. In the other six pre- 
matures, basal G was higher 80+_11 mg% and basal IRI was lower 4% 
uU/ml. The steady state (G) induced by PGI was higher 220+_18 mg%. 
IRI peaked at 60' to 4725 uU/rnl. Basal L 1.89.9 mM and L/P 46+8 
were higher. However, LIP was suppressed by PGI to 3352 at 60' and 
2622 at 1201. Basal (FFA) were higher 0.58 mM and rose to 0.68 mM 
during PGI. Thus, two separate responses to glycemic stimulus were 
seen in the premature groups. In retrospect, the six who developed 
hyperglycemia were the youngest of the prematures (1405 day). 
Tissue hypoxia cannot be implicated as evidenced by a decreasing 
LIP ratio. The ongoing lipolysis, low basal IRI, reduced IRI re- 
lease relative to the glycemic stimulus, are suggestive of inap- 
propriate autonomic function. 

GLUCOSE KINETICS IN PREMATURE RHESUS MONKEYS. W.Geoff- 682 rey Sherwood, Donald E. Hill, Graham W. Chance (Spon. 
by J. Richard Hamilton). The Hospital for Sick Child- 

ren, Research Inst., and Dept. of Paediatrics, Toronto, Canada. 
Eleven rhesus monkeys were delivered prematurely by cesarian 

section and formed two groups. They differed in terms of mean 
birth weight 369 vs. 341 g, gestation 14321 vs. 140+1 days and 
mortality 215 vs. 616. Clinical hypoxia was not seen. At age 2-3 
hours a primed infusion of 3~-2-glucose in N. saline (5 uCi and 
0.2 ~Cilmin) was commenced. A basal steady state glucose specific 
activity was induced within 100'. This was perturbed by a primed 
glucose infusion PGI (0.5 g/kg and 8 mglkglmin). All infusions 
were administered via the umbilical vein. All blood samples were 
obtained from the umbilical artery and assayed for glucose concen- 
tration (G) and glucose specific activity. PGI induced a new 
steady state (G) in all eleven prematures. In five, this was in 
the range 80-100 mg%, in the other six, it was in the range 190- 
210 mg%. The basal (G) were 6 1 5  vs. 80+_11 mg%. The corresponding 
glucose turnover rates were 6.25.7 vs. 7.3e.8 mg/kg/min. In the 
former group, PGI suppressed the endogenous hepatic glucose out- 
put (HGO) to 0.5 mg/kg/min. whereas in the latter group, HGO was 
minimally suppressed to a level of 5-6 mg/kg/min. Moderate in- 
creases in peripheral glucose utilization was seen in both groups. 
Thus, in those premature monkeys who develop hyperglycemia when 
challenged by glucose failure of suppression of glycogenolysis and/ 
or gluconeogenesis may be implicated. The premature rhesus monkey 
represents a model for the investigation of the hyperglycemia 
noted in certain human premature infants. 



INTERACTIONS OF LEAD, CALCIUM, VITAMIN D, AND NUTRI- 683 TION IN LEAD-BURDENED CHILDREN. Michael Sorell, John 
F. Rosen and Martin Roginsky, The Albert Einstein 

College of Medicine, Montefiore Hosp. & Med. Ctr., Department of 
Pediatrics, Bronx, New York; Nassau County Med. Ctr., Department 
of Medicine, New York.(Spon. by L. Finberg) 

This study was undertaken to evaluate relationships between 
blood or serum levels of lead (Pb), calcium, and 25-hydroxyvita- 
min D (25-OHD), within the framework of a formal nutritional sur- 
vey in lead-burdened children. The results demonstrate: 1) Ke- 
gardless of blood Pb levels and season of the year, serum 25-OHD 
concentration reflects vitamin D intake; 2) High blood Pb levels 
(2  60ugldl) were associated with decreased levels of 25-OHD (18 t 
1 nglml vs 32 t 1 in controls, p < .001); 3) Levels of Pb and 
calcium were inversely correlated in control and lead-burdened 
children, and 4) Children in the high blood Pb group (2 60pgldl) 
had lower mean daily intakes of both calcium (610 + 20 mg vs 770 
+ 20 in controls, p < .001) and vitamin D (210 + 17 IU vs 325 t 
20 in controls, p < .001). 

These data indicate that, in Pb-burdened children, multiple 
factors, including metal-metal interactions, appear to modify the 
absorption and toxicity of Pb and relative vitamin D deficiency, 
not excess, was associated with high blood Pb levels. Assessment 
of nutrition, calcium metabolism, and vitamin D status is recom- 
mended in evaluating children known to have undue absorption of 
Pb. 

Effect of Maternally administered Dexamethasone and 684 Galactose on Fetal Rat Liver Glycogen. John W. Sparks, 
Almorris Lynch, and Walter Glinsmann (Spon. by Norman 

Kretchmer), Lab. Biomed. Sci., NICHD,'~ethesda, MD. 
Glucocorticoids given directly to the developing rat fetus in- 

crease glycogen levels and total glycogen synthase activity (GS- 
T), while galactose (GAL) increases active or I-form synthase 
activity (GS-I). We questioned whether these agents given to the 
mother would also alter glycogen metabolism in the fetal liver. 
Dexamethasone (DEX) was given (1 mg/kg, i.m.) to pregnant rats 
at 48 and 24 hours before sacrifice at 17, 19 and 21 days (term = 
21.5 d). Fetal livers from DEX-treated mothers showed 2-3x higher 
glycogen levels at all three gestations compared with untreated 
controls, and this correlated with higher GS-T levels. Fetal 
liver GS-I was not affected by DEX. Fetal livers from pregnant 
rats receiving 5% GAL in drinking water for 48 h before sacrifice 
showed a 50% increase in glycogen levels at 19 and 21 days com- 
pared with controls on normal diet. GS-T was unchanged by GAL, 
but GS-I was higher in the GAL group compared with normal controls 
and with controls receiving 5% glucose in drinking water. Animals 
receiving both maternal DEX and GAL showed the highest glycogen 
levels and the highest GS-T. Neither DEX nor GAL alone or in 
combination affected fetal liver phosphorylase, placental glyco- 
gen, or maternal liver glycogen, GS-T, or GS-I. 

We conclude that maternally administered DEX and GAL selective- 
ly increase fetal liver glycogen. Since fetal liver glycogen is 
important for postnatal glucose homeotasis, prenatal steroids or 
diet may affect postnatal carbohydrate metabolism. 

Galactose Enhancement of Hypoglycemic Glucose Release 685 In Perfused Perinatal Rhesus Liver. John W. Sparks, 
Almorris Lynch, and Walter Glinsmann (Spon. by Norman 

Kretchmer), Laboratory of Biomedical Sciences, NICHD, Bethesda. 
Isolated neonatal Rhesus liver perfused with hypoglycemic medi- 

um rapidly releases glucose from glycogen. Since galactose (GAL) 
from milk both regulates glycogen metabolism and can be rapidly 
converted to glucose by liver, we questioned whether GAL might 
alter hypoglycemic glucose release. Livers from normal fetuses at 
70 and 85% of gestation and from 6 hour old term newborns were 
perfused with aglycemic medium with and without GAL. In the pre- 
sence of GAL, each liver released glucose at twice the rate obser- 
ved in the same liver in the absence of GAL. GAL uptake was rapid 
(3 mglg liver130 min in the fetuses, increasing to 15 rnglgj30 min 
post-partum) and more than accounted for the increased glucose 
release. Livers perfused with aglycemic media containing GAL had 
higher glycogen synthase activity (15 + 3 vs. 8 + 3% Active form) 
and lower phosphorylase activity (18 +6 vs. 45 11 U/g protein). 
Measured glycogen change during perfusion could account for glu- 
cose release in the Control but not GAL group. A single infant of 
a streptozotocin-diabetic mother (STZ-IDM) showed normal GAL up- 
take and doubled glucose release in response to aglycemia in the 
presence of GAL, compared with perfusion of the same liver with- 
out GAL. Livers from 5 other STZ-IDM's showed normal GAL uptake 
under other perfusion conditions. We conclude that GAL increases 
hypoglycemic glucose release and acts by providing an efficient 
gluconeogenic substrate rather than by increasing glycogenolysis, 
and we suggest that GAL may be useful in the management of neo- 
natal hypoglycemia. 

METABOLIC EFFECTS OF SOMATOSTATIN (SRIF) IN  NEWBORN 686 LAMBS. Mark A. Sper l ing ,  Lu i z  A. Grajwer,  Rosemary 0. 
Leake, De lbe r t  A. F i she r .  UCLA - Harbor General 

Hosp i ta l ,  Department o f  Ped ia t r i c s ,  Torrance, CA. 
Immediately a f t e r  b i r t h ,  glucose (G) f a l l s ,  i n s u l i n  ( I )  secre- 

t i o n  i s  blunted, and a surge i n  glucagon (GLU) occurs. The con- 
t r i b u t i o n  and r e l a t i v e  s i g n i f i c a n c e  o f  GLU and I i n  G homeostasis 
was exp lored i n  newborn lambs by means o f  SRIF, a known i n h i b i t o r  
o f  pancreat ic  hormone sec re t i on .  A pu lse o f  c y c l i c  SRIF (50 ug) 
was fo l lowed by constant  i n f u s i o n  o f  400 ug f o r  2 hours. Plasma 
G, I and GLU were assayed i n  samples obta ined s e q u e n t i a l l y  du r i ng  
t h ree  t ime  periods; A(0-60 min) on l y  SRIF was infused, B(60-120 
min)  GLU 5 ng/Kg/min and SRIF were s imul taneous ly  in fused,  and 
C(120-150 min) du r i ng  recovery. During A, GLU f e l l  a b r u p t l y  
( w i t h i n  5 min)  by 43211 pg/ml (mean+SE;p<O.O2) and remained sup- 
pressed throughout t he  f i r s t  hour (p<0.01). S i m i l a r l y ,  plasma I 
f e l l  t o  s i g n i f i c a n t l y  lower values a t  5, 30 and 60 min (p<0.05) .  
With both  I and GLU suppressed, 6 f e l l  by 12t4  no/100 ml ( p<0 .05 ) .  
Re in fus ion o f  GLU du r i ng  B ra i sed  plasma concent ra t ion  w i t h i n  the 
phys io l og i c  range by 208t71 pg/ml (p<0.05) and t h i s  was associated 
w i t h  modest increments i n  G and I .  During recovery GLU f e l l  by 
83_+40 pg/ml ;I rose by 12t5.6 uU/ml (pc0.05).  The new GLU/I r a t i o  
was assoc ia ted w i t h  a f a l l  i n  G o f  1625 mg/100 ml (p<0.05).  These 
r e s u l t s  suggest t h a t :  1 )  Changes i n  GLU w i t h i n  t he  phys io l og i ca l  
range can s i g n i f i c a n t l y  a f f e c t  neonatal 6 homeostasis, 2 )  GLU's 
e f f e c t  predominates over I s ince 6 f a l l s  as GLU sec re t i on  i s  sup- 
pressed desp i t e  concomitant i nsu l i nopen ia ;  i f  I were predominant, 
hyperglycemia would be expected, 3)  GLU o r  t he  GLUJI r a t i o  appears 
t o  be impor tant  f o r  neonatal  G homeostasis. 

BONE MINERAL CONTENT(BMC)AND 25 HYDROXY D IN PRETERM 

687 (AGA)AND SMALL FOR GESTATIONAL AGE(SGA)INFANTS.J~~~ 
J.Steichen,StephenD.Minton,I-WenChen,Terry Disney, 

Reginald C. Tsang. University of Cincinnati. Dept. of Pediatrics 
There is little information for in vivo bone mineral measure- 

ments of newborn low birth weight infants and their relation to 
gestational and postnatal age. Ten preterm appropriate for gesta- 
tional age infants(AGA)30 to 36wks, 10 SGA(32to4lwks,birth 
weight 1000 to 1970grams)and 42 term AGA infants were studied. 25 
hydroxy vit D(Belsey's,normal 13 to8lng/ml),parathyroid hormone 
(PTH, radioimmunoassay),and BMC were measured at birth and ages, 
Zwks, 4wks, 6wks, 8wks and 12wks. BMC was measured(?eft1/3distal 
radius)by direct photon absorptiometry(Nor1and-Cameron) modified 
by increased bone edge detector sensitivity, magnetic tape record 
of the log minute count rate and Hewlett Packard integration. BMC 
in preterm AGA infants at birth(mean 34wks)was lower(.056gm/cm~ 
.003,mean?S.E.)than in term(mean 40wks)infants(.091t.O03,t test, 
p<.001). In AGA infants, BMC correlated significantly with gesta- 
tion(r=.437,p<.OOI) and birth weight (r=.739,p<.001). In SGA in- 
fants, BMC was within the 95% confidence limits for AGA infants. 
Postnatally, in preterm AGA and SGA infants, BMC did not increase 
from birth(.063?.004)to 6wks(.071+.003)but had increased by 12wks 
(.093t.003 paired t,p<.02). 25 hydroxy D levels were 54.7'4.6 at 
birth and 48.222 at 4wks. within normal limits. 25 hydroxy D and 
PTH were not different betsreen AGA and SGA infants. The rate of 
increase in bone mineral content of low birth weight infants ap- 
pears to be less for extrauterine growth than that for intrauter- 
ine growth. 

TAURINE IN DEVELOPMENT: IS IT ESSENTIAL IN THE NEO- 688 NPTE? J.A. Sturman, O.K. Rassin, t G.E. Gaull .  Dept 
Ped Res, lnst  f o r  Res i n  Ment Retdn, Staten I s l ,  NY; 

Dept Ped, Mt. S inai  Sch Med, CUNY. 
Taurine i s  high i n  f e t a l  animal bra in  and f a l l s  slowly post- 

n a t a l l y  to  reach mature levels  a t  weaning; i n  f e t a l  l i v e r  i t  i s  
high and f a l l s  abruptly a f t e r  b i r t h ;  i t  i s  low i n  imnature r e t i n a  
and increases during development. I t s  general metabolic r o l e  i s  
unclear,  but taurocholic acid  formation i s  the major react ion i n  
which i t  part ic ipates,  and i n  human neonates b i l e  acids a r e  con- 
jugated almost exclusively with taur ine.  

We found: f r e e  taur ine i n  human and animal m i lk  i s  high and 
exceeded only by glutamate. Formulas contain no taur ine;  casein- 
r i c h  formulas also contain l i t t l e  precursor cystine. Pre-term 
infants  fed pooled human mi lk  have: lower concentrations of a l l  
amino acids i n  plasma than infants  fed casein-rich formulas, ex- 
cept taur ine,  which i s  higher; ur inary  taur ine i s  hiqhest i n  in- 
fants  fed human mi lk  and lowest i n  infants  fed casein-rich formu- 
las .  A c t i v i t y  o f  cyste inesul f in ic  ac id  decarboxylase (which syn- 
thesizes taur ine)  i s  very low i n  f e t a l  and mature human 1 iver .  We 
measured t ransfer  o f  V ~ S ]  taur ine t o  r a t  pups v i a  the mi lk  a f t e r  
I.P. i n jec t ion  in to  l ac ta t ing  dams. Determinations o f  t o t a l  
taur ine and \353 taur ine i n  m i lk  and i n  l i v e r  and b ra in  o f  the 
pups establ ish that  there i s  a large and rapid t ransfer  o f  taurine 
from the mother t o  l i v e r  and b ra in  o f  the infant  v i a  the mi lk .  

Taurine may be essent ia l  i n  the human neonate. I t  i s  impor- 
t an t  t o  determine whether the use o f  casein-rich formulas i n  in- 
f an ts ,  as i n  casein-fed k i t t ens ,  may resu l t  i n  deplet ion o f  b ra in  
taurine.reduced synthesis o f  taurocholic acid,and r e t i n a l  disease. 



THE GLUCOSE TOLERANCE CURVE DURING CHRONIC LOW DOSE 689 INSULIN ADMINISTRATION TO DIABETIC RABBITS. 
Takada, Lye l l  J. Thomas, Jr., Ennis C .  Layne and 

Samuel P. Bessman. Univ. of  So. C a l i f o r n i a  School of  Medicine, 
Department o f  Pharmacology, Los Angeles. 

A micropump approximately t he  s i z e  o f  a walnut has been con- 
s t r u c t e d  from p i e z o e l e c t r i c  c r y s t a l s  and a solenoid  va lve  which 
d e l i v e r s  f l u i d  a t  approximately l / lO th  m i c r o l i t e r  per  p u l s e  con- 
t r o l l a b l e  a t  any r a t e  from zero  t o  approximately 100 m i c r o l i t e r s  
pe r  minute.  Using t h i s  pump i n s u l i n  has  been adminis tered  cont in-  
uously  over  8 hour pe r iods  t o  30 r a b b i t s  rendered d i a b e t i c  by in-  
t ravenous  admin i s t r a t i on  of  200 mil l igrams of  a loxan pe r  kilogram. 
I n s u l i n  was adminis tered  a t  r a t e s  from 2 u n i t s  t o  .04 u/Kg/hr. 
Blood sugar was monitored wi th  Technicon o r  g lucose  e l ec t rode .  
Af t e r  a c o n t r o l  per iod of  1-2 h r s .  i n s u l i n  i s  s t a r t e d  a t  a pre-  
s e l ec t ed  r a t e .  At .05 u/Kg/hr t h e  blood sugar remains a t  t h e  
s t a r t i n g  l eve l .  At 0 .1  u/Kg/hr t h e  d i a b e t i c  r a b b i t  shows a 
marked cont inuing f a l l .  Rate of  f a l l  is  independent of  t h e  in- 
i t i a l  g lucose  l e v e l .  10  r a b b i t s  were g iven 0.1 u/Kg/hr till the  
blood glucose  l e v e l  was 150 t o  200 mil l igrams percent .  The in- 
fus ion was changed t o  .05 u n i t s  per  Kg/hr producing a p l a t eau  f o r  
5 t o  6 hours.  During t h i s  p l a t eau  an in t ravenous  g lucose  t o l e r -  
ance t e s t  was performed. The l og  r a t e  of  f a l l  of g lucose  i n  
d i a b e t i c  r a b b i t s  t r e a t e d  wi th  .05 u n i t s  of i n s u l i n  was s i m i l a r  
t o  t h e  l og  r a t e  of f a l l  seen i n  t he  g lucose  t o l e r ance  t e s t  i n  
normal r a b b i t s .  There is  a c l o s e  s i m i l a r i t y  between the se  exper i -  
ments wi th  r a b b i t s  and t h e  r e c e n t  exper ience  i n  many l a b o r a t o r i e s  
w i th  t h e  t rea tment  of d i a b e t i c  ke toac idos i s  us ing very  low i n t r a -  
venous i n s u l i n  . i n fus ion  r a t e s .  

INSULIN ADSORPTION TO INTRAVENOUS INFUSION SETS 
DURING CONTINUOUS INSULIN INFUSION. Yvonne Vaucher, 692 Ei l een  McLanahan (Spon. by C o r r i g a n .  I. I. , Univ. 

of Arizona, Col l .  of Medicine, Dept. of P e d i a t r i c s ,  Tucson. 
Continuous i n s u l i n  i n fus ion  has been recommended f o r  t rea tment  

of  j uven i l e  d i a b e t i c  ke toac idos i s .  I n s u l i n  adsorpt ion t o  g l a s s  
and p l a s t i c  su r f aces  of  i n fus ion  s e t s  may a l t e r  expected i n s u l i n  
de l i ve ry .  Albumin reduces t h i s  l o s s ,  but  da t a  a r e  not  a v a i l a b l e  
on t he  e f f e c t  of albumin a f t e r  more than two hours of i n fus ion .  
Regular I n s u l i n  (50U) was added t o  250 cc  normal s a l i n e  (with and 
wi thout  0 .3  gm% albumin) i n  n ine  250 c c  g l a s s  b o t t l e s  and allowed 
t o  run through s tandard  length  minidr ip  i n fus ion  tubing a t  5 cc /  
hr .  Samples from b o t t l e s  and d i s t a l  IV tubing were co l l ec t ed  a t  
4, 2, 6 ,  and 24 hours .  I n s u l i n  recovery was determined by radio- 
immunoassay. Albumin s i g n i f i c a n t l y  (p < .05) increased i n s u l i n  
recovery (x 2 SE) from b o t t l e s  a t  %hour  (86 f 11 vs 60% f 3 ) ,  2 
hours (93 f 8 vs 53% f 4) and Prom d i s t a l  tubing a t  4 hour (110 f 

8 vs 55% 2 3 ) ,  2 hours (96 t 8 vs 53% 2 4) and 6 hours (100 ? 12 
vs  62% f 9) .  I n s u l i n  recovery from b o t t l e s  a t  6 hours was not  
s i g n i f i c a n t l y  d i f f e r e n t  (58 f 12 vs 42% t 2).  Recovery from a l l  
samples a t  24 hours was l e s s  than 5% of t o t a l  i n i t i a l  i n s u l i n  
a c t i v i t y .  These r e s u l t s  suggest  t h a t  f r e s h  i n s u l i n  s o l u t i o n  be 
prepared every 6 hours dur ing continuous i n s u l i n  i n fus ion  therapy 
of ke toac idos i s  t o  allow even i n s u l i n  de l i ve ry .  D i s t a l  i n s u l i n  
recovery may be increased approximately 40-50% by p r i o r  add i t i on  
of 0.3% albumin t o  t he  i n s u l i n  i n fus ion  so lu t i on .  

GLYCEMIC ESPONSE FOLLOWING ALANINE INFUSION I N  'IN- PERINATAL METABOLISM OF VITAMIN D IN THE RAT. 690 FANTS OF DIABETIC MOTHERS, Robert Taylor,  P h i l i p  Fe- 693 Y. Weisman, R. Sap i r ,  A. Hare11 and S. Ede l s t e in .  
3, Joseph B. Warshaw, Yale Univers i ty  School of (Spon. by A .  Root). Municipal-Governmental Med C t r . ,  

Medicine, Departments of P e d i a t r i c s  alid Medicine. New Haven. Ct. D e ~ t s .  of Ped. and Endocr., Tel-Aviv, I s r a e l .  
Hypoglycemia i n  t h e  i n f a n t  of t h e  d i a b e t i c  mother remains a 

s i g n i f i c a n t  c l i n i c a l  problem. We have examined the  capaci ty  of a 
group of t he se  i n f a n t s  t o  show a glycemic response t o  an infused 
a l an ine  load. Three i n f a n t s  of d i a b e t i c  mothers l e s s  than 3 h r s .  
of age and f i v e  between 16 and 24 hours of age received a slow 
in fus ion  of a l an ine  (125 mg per  kg).  A l l  i n f a n t s  showed a 1.5- 
2.0 mM i nc rea se  i n  serum l e v e l s  of a l an ine  which decl ined t o  0.8 
mM by 60 min. I n f a n t s  16 t o  24 hours of age showed an increased 
glucose  response fo l lowing a l an ine  i n fus ion .  I n  t h i s  group, mean 
serum glucose  increased from 48 + 12 t o  72 + 14 mg% with  t he  peak 
l e v e l  no t  be ing observed u n t i l  60 min. A glycemic response t o  
a l an ine  i n fus ion  was no t  observed i n  t he  i n f a n t s  l e s s  than 3 
hours of age, Basel ine  glucagon l e v e l s  i n  t he  l e s s  than 3 hours 
of age group (233 + 100 pg/ml) were comparable t o  ba se l i ne  l e v e l s  
i n  t h e  16-24 hour age group (155 + 33 pg/ml). Mean e l eva t ions  i n  
serum glucagon l e v e l s  (200-400 pglml) were observed i n  both  
groups dur ing a l a n i n e  i n fus ion  although the  response of t he  16 
hour group was more va r i ab l e .  The l a t e  glycemic response t o  in- 
fused a l an ine  by t h e  16-24 hour age group suggests  t h a t  a l an ine  
is converted t o  g lucose  wi th  development of gluconeogenic path- 
ways. However, s t imu la t i on  of g lycogenolys is  induced by a lanine-  
s t imu la t ed  glucagon r e l e a s e  i n  t he  presence  of a more f avo rab l e  
g1ucagon:insulin mi l ieu  a t  16 hours of age can no t  be excluded. 

PARATHYROID(PTH)FUNCTION AND 25 HYDROXY D LEVELS I N  
INFANT OF HYPOPARATHYROID(HP)MOTHER.Re i na ld  C. Tsang, 691 Jean J .  S te ichen,  Hector Cabot, David R.B:o wn, J.Robert 

Johnson, I-Wen Chen, Univers i ty  of Cincinnat i  & Good Sam. Hosp. 
F e t a l  and neonata l  hyperparathyroidism has been repor ted  with 

maternal  HP,but PTH funct ion t e s t s  have no t  been evaluated;  t he  
f e t a l  e f f e c t  of l a r g e  v i t  D doses  f o r  maternal  HP a r e  uncer ta in .A 
3200gm,38wegk male was born of a woman wi th  , id iopathicHP.  During 
pregnancy, serum Ca ranged 7 .7mgIdl to  9.3,  ionized Ca 3 .3mgldl to  
3.5,(normal3.5to4.5);vit D 50,00OIUs/day was increased t o  
100,000 i n  the  l a s t 2 m o s .  In f an t  serum Ca( to t a1  and ion i zed ) ,  
b i r t h  to5mos. ,were  normal without s i g n s  of hypercalcemia.PTH lev- 
e l s  ranged from undetectable  t o  normal(N-terminal radioimmunoas- 
say ,  89% a d u l t s  d e t e c t a b l e ) .  Day4EDTA in fus ion  50mg/kg showed 
normal 140% PTH response. Oral  Ca t o l e r ance  (50mglkg) decreased 
PTH t o  28%. Urinary c y c l i c  AMP(Gilmanls)rose normally from day 2 
(37nmol/day,0.75pmol/mg c r e a t i n i n e ) t o  day 4 (95nmollday,l.8pmol/mg 
c r e a t i n i n e j .  Bone Minera l$hoton absorpt iometry ,  i n f a n t  adapted,  
normal whi te  male newborn 0 . 0 5 t o  .105) ,vas  0.074gm/cm a t  113 d i s -  
t a l  r ad iu s  a t  10 days and ro se  t o  0 .12a t4mos .  Sku l l  and limb X- 
r ays  were normal. Neonatal 25 hydroxy D levels(modif ied  ~ e l s e y ' s ,  
normal 1 3 t o  8lnglml)were high normal: a t  b i r t h  i t  was 77.l(simul- 
taneous maternal  64),  r o se  t o  86 a t  37hrs and gradual ly  f e l l  t o  
63 i n  t he  f i r s t  mo. With o r a l  Ca t e s t , l 5 %  decrease  i n  25 hydroxy 
D occurred.  Careful  c o n t r o l  of serum Ca i n  hypoparathyroid preg- 
nancy was a s soc i a t ed  wi th  normal neonata lPTHfunct ion (PTH stimu- 
l a t i o n  and supp re s s ion , cyc l i c  AMP and bone); l a r g e  maternal  v i t  D 
doses  f o r  HP r e s u l t e d  i n  high normal neonata l  25 hydroxy D l e v e l s  
t h a t  g r adua l ly  decreased.  

The p e r i n a t a l  metabolism of D was examined by mainta in ing 
pregnant r a t s  (M) on a D d e f i c i e n t  d i e t  supplemented by 
( I ,Z -~H,  4 - 1 4 ~ ) ~ 3  (D*). D i s t r i b u t i o n  of D* me tabo l i t e s  was 
analyzed i n  l i p i d  e x t r a c t s  of whole 18 day f e t u s e s  (F) and 2 day 
newborns (N) and i n  18  day M plasma (W), kidney (MK), i n t e s t i n a l  
mucosa (MI) and bone (MB). 

( ~ M l g )  F N MK M I  MB MP(pMIm1) 
D* 0.04 0.11 16 1.1 1 .5  0.08 
250HD2* 2 .31 3.29 10  0.25 0.9 1.15 
24,25 (OH) zD* 1.68 1.94 3.9 0.12 0.7 0.73 
1 ,25 (OH) 2D* 0 0 0 0.28 0 . 1  0 
I n  non-pregnant r a t s  much g r e a t e r  amounts of 1,25(OH)2D* were 
found i n  D t a r g e t  organs  and plasma. 7 days a f t e r  admin i s t r a t i on  
of D* t o  1 day N, 25 OHD* (2.0 pM/g) and 24,25(0H)2D*(0.64 pM/g), 
but  no t  1,25(OH)zD*, were de t ec t ed  i n  whole body e x t r a c t s .  
1-hydroxylase a c t i v i t y  was low but  demonstrable i n  r e n a l  homo- 
genates  of F and M but  no t  i n  1 day N.  24-hydroxylase a c t i v i t y  
was absent  i n  F and M but  was marked i n  N.  Conclusions: 1 )  
1,25(OH)2D i s  no t  de t ec t ed  i n  f e t u s e s  and newborns and none o r  
very  l i t t l e  is  found i n  maternal  plasma, kidney, bone and in t e s -  
t i n a l  mucosa. 2) Newborns do no t  form d e t e c t a b l e  l e v e l s  of 
1,25(OH)2D. 3) 24,25(OH)2D may serve  an  important p e r i n a t a l  
funct ion.  4) I f  t h e  human newborn i s  a l s o  unable  t o  form 
1,25(OH)2D, t h i s  may account i n  p a r t  f o r  t h e  occurrence of 
neonata l  hypocalcemia. 

EVIDENCE INDICATING GLUCAGON (GLU) SUPPRESSION IN IN- 694 FANTS OF INSULIN DEPENDENT DIABET~C MOTHERS (IDM-I) .  
Paul R. Wil l iams, Mark A. Sper l ing ,  Zenaida Racasa. 

Departments o f  Ped ia t r i c s ,  W i l l i am  Beaumont Hosp i t a l ,  Royal Oak, 
~ i c h i ~ a n ,  and UCLA - Harbor General Hosp i t a l ,  Torrance, CA. 

Neonatal hypoglycemia i n  IDM-I i s  gene ra l l y  a t t r i b u t e d  t o  hy- 
per insu l inemia consequent upon ch ron i c  i n - u t e r o  s t i m u l a t i o n  by 
maternal hyperglycemia, bu t  suppressed GLU sec re t i on  r e s u l t i n g  
from chron ic  hyperglycemia may a l s o  con t r i bu te .  To evaluate t h i s  
p o s s i b i l i t y ,  spontaneous ( b i r t h  t o  1  hour) and a lan ine  s t imula ted 
(1st-2nd h r )  GLU sec re t i on  was s tud ied  i n  9  normal and 10 IDM-I 
i n f a n t s .  Cord blood glucose (G) and GLU were s i m i l a r  i n  both  
groups b u t  t he  f a l l  i n  G du r i ng  t he  f i r s t  hour was g rea te r  i n  IDM- 
I (Table  below). GLU rose s i g n i f i c a n t l y  i n  c o n t r o l  i n f a n t s  b u t  
n o t  i n  IDM-I; t he  r i s e  i n  GLU and f a l l  i n  G i n  con t ro l s  was s i g n i -  
f i c a n t l y  co r re la ted .  I . V .  a l an ine  150 mg/Kg g iven a t  1  h r  o f  l i f e  
e l i c i t e d  a  s i g n i f i c a n t  r i s e  i n  G 30 & 60 min l a t e r ,  and a  s i g n i f i -  
can t  r i s e  i n  GLU a t  60 min i n  con t ro l s ;  GLU and G were p o s i t i v e l y  
co r re la ted .  However, i n  IDM-I, G remained unchanged, GLU response 
was b lunted and d i d  n o t  r i s e  s i g n i f i c a n t l y .  The r e s u l t s  suggest 
1 )  GLU sec re t i on  i s  b lunted i n  IDM-I, 2 )  Th i s  b lunted GLU may con- 
t r i b u t e  t o  neonatal  hypoglycemia, 3 )  I n f u s i o n  o f  GLU a t  phys io lo-  
g i c  concent ra t ions may a v e r t  hypoglycemia i n  IDM-I. 

Cord Basel ine(1 h r )  30' Post-Alanine 60' 
Cont ro l  :Gfma/dl+SEM) 94f13 5?+5* 63r6* 63+5* ~ - .  - ,  
IDM-I 101f16 '3+8* 30+5 33f6 
Control:GLU(pa/ml+SEM) 114r16 1 %28* 2 9 ~ 1 5 %  34+14%* . . -- 
I DM- I 145f28 17S.21 11+7% 19i8X 
* S i g n i f i c a n t  d i f f e r e n c e  



TYROSINEMIA: ASSOCIATION WITH ACUTE INTERMITTENT 695 PORPHYRIA AND EPISODIC HYPERTENSION, Edward L. 
Zuroweste, 5. Frederic Strife, Edward A. h e t t ,  

Vincent N. Finelli and Helen K. Berry, (Spon. by Clark D. West), 
University of Cincinnati College of Medicine and Children's 
Hospital, Depts. of Peds. and Environ. Health, Cincinnati. 

A patient with hereditary tyrosinemia was observed during and 
following an illness resembling acute intermittent porphyria 
with associated hypertension. As is common in tyrosinemia, 
increased urinary excretion ofnaminolevulinic acid (ALA) 
associated with normal or only slightly elevated ALA metabolites 
was observed. These results were possibly explained by markedly 
decreased red blood cell activity (172 nmol porphobilinogen/hr/ml 
RBC) of the zinc dependent enzyme, o ALA dehydratase (ALA-D) 
(N = 1083 + 178 nmol PB~/hr/ml RBC). This enzyme deficiency 
suggests that the elevated ALA levels in tyrosinemia may result 
not only from increased ALA synthesis, as has been previously 
suggested, but also from inhibition of ALA degradation. In 
addition, the patient was found to be Zn deficient, suggesting 
an association between the diminished enzyme activity and 
the metal deficiency. However, addition of exogeneous Zn to 
the AM-D assay system did not result in increased enzyme 
activity, suggesting decreased synthesis rather than competitive 
inhibition. The patient's hypertension appeared to be related 
to both increased urinary norepinephrine levels and elevated 
peripheral vein renin activity. Neither diminished ALA-D 
activity nor elevated renin activity have been described pre- 
viously in association with hereditary tyrosinemia. 

MORPHOGENESIS 

CORTICOSTEROID INDUCTION OF CLEFT PALATE (CP) IN THE 696 AIJAX MOUSE IN THE PRESENCE OF EPIDERMAL GROWTH 
FACTOR (EGF). Alan Bedrick and Roger L. Ladda (Spon. 

by Nicholas M. Nelson). Penn State Univ. Coll. Med., M. S. 
Hershey Med. Ctr., Hershey, Pa. 

Injection of corticosteroid into pregnant AIJAX mice between 
days 10-15 of gestation has been reported to induce a high inci- 
dence of cleft palate (CP) in the offspring. The initial period 
of palatal shelf fusion occurs during days 10-15 and presumably 
is inhibited by elevated levels of corticosteroids. We have 
studied the influence of EGF, a specific promotor of epithelial 
cell growth, on the incidence of CP or cleft lip and palate (CLI 
P) in the A/JAX cortisone CP induction model. CLIP was reported 
to occur spontaneously in 2-10% of offspring and CP alone rarely 
occurred. In our experiment fondled uninjected controls pro- 
duced 91% normal offspring and 9% with spontaneous CLIP and none 
with CP alone. Saline-injected controls produced 80% normal 
animals and 20% with CLIP. The cortisone injected group showed 
66% fetal resorption; 60% of formed embryos had CP only; 7% had 
CLIP and 33% were normal. EGF alone caused 21% fetal resorption; 
91% of formed embryos had normal palates; none had CP alone while 
5% had CLIP. Cortisone and EGF together produced 80% resorption; 
100% of formed embryos had CP. EGF may have enhanced rather 
than decreased cortisone effect on palatal fusion. Stress also 
appeared to have a significant influence on fusion of palatal 
shelves, as saline injected controls had 6% fetal resorption 
and 20% offspring affected with CLIP. (Supported by NIH Grant 
#ROl HD 09232 01). 

ELECTROCARDIOGRAPHIC (EKG) ABNORMALIT lES IN PATIENTS 
WITH CLEFT LIP AND PALATE. N. Beliqere, A. Hastreiter, 697 S. Pruzansky, Abraham Lincoln School of Medicine. U. 

of I l l .  Hasp., Dept. Pediatrics, Ctr. Craniofacial Anomalies, 
Chicago, 11. 

Association of abnormal EKG changes in patients with cleft lip 
and palate has been reported previously. In order to further 
study the relation of cleft lip and palate with abnormal EKG 
findings, we compared EKG's of 48 patients with facial clefts 
alone ( study grp) with EKG's of age and sex-matched population 
(control grp) who had no congenital heart disease or facial 
clefts. The age ranged from 24 mo. to 18 yrs. 

Analysis of EKG findings showed the following. Heart rate was 
not significantly different between the two groups (86.953.1 vs 
95.6+3.3/mt). 15/48 patients in study grp had rsR' pattern, 
whereas only 3/48 patients in control grp showed rsR' pattern. 
This was a significant difference (p<.OO1) by 'X2 test. Right axis 
deviation was seen in 13/48 of study grp whereas only 3/48 of corr 
trol grp had right axis deviation (p<.001). QRS duration in study 
grp was significantly less than controls (.058+.003 vs .070+.002 
sec, pe.01). The amplitude of S wave in V5 was significantly lar- 
ger in study grp (5.25.5 vs 3.45.5mv) than control grp (p<.025). 

The data suggest that although no increase in structural car- 
diac defects were demonstrable in patients with facial cleft, 
there was an increase in incidence of EKG abnormalities when com- 
pared with age and sex-matched controls. This study further sug- 
gests the possibility that the developmental process accounting 
for the cleft defect may have wider systemic effects than previ- 
ously suspected. 

RISK OF NEURAL TUBE DEFECTS TO 1ST COUSINS OF 698 AFFECTED INDIVIDUALS IN A UNITED STATES POPULATION 
Joann Bodurtha, Elaine H. Zackai, Mary A m s ,  
William J .  Mellman. Univ. of Pennsylvania Medical 
School, Children's Hospital of Philadelphia 
Dept. of Pediatrics, Human Genetics. Philadelphia 

Since the introduction of prenatal diagnosis it is 
particularly important to identify in the United States high 
risk populations for neural tube defects. 

In England and Wales .7% of 1st cousins of individuals 
affected with myelomeningocele or anencephaly have neural tube 
defects (maternal 1st cousins - 1%, paternal 1st cousins .4%); 
Nance, W., Nature 224:373, 1969). The general population 
risk for these anomalies is approximately 311000. 

To establish the risk to 1st cousins in a United States 
population family data was collected on 143 patients attending 
the Myelomeningocele Clinic at the Children's Hospital of 
Philadelphia. 71663 maternal 1st cousins (1.0%) and 
21763 paternal 1st cousins (.3%) had neural tube defects 
(1 anencephalic, 8 myelomeningocele) . Thus the rate for 
maternal 1st cousins is 6.5 times and for paternal 1st cousins 
2 times the general population risk (based on the combined 
occurence rates of myelomeningocele, anencephaly and 
encephalocele determined by the Collaborative Perinatal 
Project). This result has prompted us to encourage prenatal 
screening of this cousin population. 

SELECTIVE MUSCLE FIBER HYPOPLASIA AND EPIPHYSEAL 699 OSTEOLYSIS: A NEW SYNDROME. S. Castells, J.H. Sher, 
H.C. Anderson, S. Shafiq, S.E. Hashemi, Dept. of Ped., 

Pathol., Rad. and Neur., S.U.N.Y., Downstate Med. Ctr., Brooklyn 
A 10 yr. old female, presented with foreshortened, clawlike 

hands and feet, joint pain with stiffness and contractures, 
marked muscle atrophy, osteoporosis and epiphyseal osteolysis. 
~ a 4 7  turnover was accelerated. Muscle.biopsy revealed a popu- 
lation of hypoplastic muscle fibers, 10 to 15 microns in diameter, 
scattered singly or in small groups among a majority of larger 
morphologically normal fibers. Myofibillar ATPase stains showed 
that all Types I and I1 A fibers present were hypoplastic, and 
all large fibers present were Type I1 B. Electron microscopic 
study of the skeletal muscle showed normal myofibrils, but vacuo- 
lated mitochondria with disorganized cristae, in the hypoplastic 
fibers. Synthetic salmon calcitonin given at 2 MRC units per Kg 
3 davs a week. ~roduced a marked im~rovement in bone ~ a i n  and re- . . 
duced urinary excretion of hydroxyproline from 127 to 84 mg per 
24 hr, and calcium metabolic balance changed from an average of 
2 weeks control of +124.4 to +383.0 mg per day. Iliac crest 
biopsy before calcitonin, revealed increased uncalcified matrix 
and increased osteoclastic activity. After 3 months of calci- 
tonin there was a decrease in osteoclastic activity. Skin biopsy 
was normal. This new syndrome associated grotesque skeletal de- 
formities, selective muscle hypoplasia of fibers Types I and I1 A 
and increased skeletal resorption. Calcitonin, a hormone that 
reduces bone resorption, appears to improve the metabolic bone 
disease. 
Supported by the NIH Grant RR-318 

VENTRICULAR SEPTAL DEFECT AFTER REDUCTION OF BLOOD 700 FLOW To SIXTH AORTIC ARCHES IN CHICK EMBRYOS. Edward 
B. Clark, D. Richard Martini, Glenn C. Rosenquist. 

The Johns Hopkins Hospital, Baltimore, Maryland 
We are currently exploring the effect of reduction of blood 

flow through the sixth aortic arches on cardiopulmonary morphogen- 
esis. Fertile white leghorn eggs were preincubated at 37.8'~ to 
Hamilton-Hamburger stages 23-25, when sixth aortic arches were 
electrocoagulated with a 0.Olmm unipolar platinum electrode con- 
nected to a Grass ML-4 Lesion maker. The 20ma radiofrequency cur- 
rent was applied directly to the vessel at a point equidistant be- 
tween the heart and dorsal aorta until blood flow ceased for a 3 
minute period. Eggs were sealed with parafilm and reincubated 2-5 
days. Embryos were fixed in 10% form01 in chick Ringer's saline 
and their thoracic contents micro-dissected. Lung and pulmonary 
artery dimensions were measured with a micrometer eyepiece. 

Fourteen embryos survived to stage 36 or older (9 right, 3 left 
and 2 bilateral sixth aortic arch coagulations). Of these 10 had 
decrease in lung and pulmonary artery size on the operated 
side(s); 8 of these 10 had a large ventricular septal defect high 
in the septum. Three of 4 embryos with normal lung and pulmonary 
artery measurements had high ventricular septal defects, suggest- 
ing that transient variations in extracardiac blood flow may ef- 
fect intracardiac morphogenesis. All control embryos had intact 
ventricular septa. These data support the concept that both pro- 
1onged.and transient reduction of blood flow through sixth aortic 
arches may effect intracardiac as well as lung morphogenesis. 



SIZE REGULATION DUIUNG EXEAKLY EPIBRYOGEFIESIS: PIACRO- 701 MOLECULAR SYNTHESES IN AGGREGATED MOUSE ENBRYCG. 
Donna L. Daentl ( I n t r .  by Carolyn F, P i e l ) ,  Univ. of 

Ca l i fo rn i a ,  San Francisco,  Depts. of Growth and Development and 
Fed, , San Francisco. 

Understanding of some c r i t i c a l  f a c t o r s  r e l a t e d  t o  normdl human 
development may be der ived from biochemical s tudy of t h e  mouse 
embryo. 

Despite v a s t  a l t e r a t i o n s  of c e l l  number dur ing t h e  " l ab i l e "  
per iod of embryogenesis (morula s t age ) ,  t he  u l t ima te  s i z e  of a 
mouse developing i n  vivo t o  term i s  r e l a t i v e l y  constant .  An 
i n i t i a l  i n v e s t i g a t i o n  is proceeding on t h e  p rec i se  embryonic s i z e  
r egu la t ion  which appa ren t ly  takes  place. Up t o  f i f t e e n  mouse 
morulae have been success fu l ly  aggregated, allowed t o  form a 
s i n g l e  g i a n t  b l a s tocys t  and develop t o  t he  egg c y l i n d e r  s t age  & &. Giant embryos were then compared t o  normal-sized embryos 
cu l tu red  i n  p a r a l l e l  with r e spec t  t o  thymidine uptake, thymidine 
k inase  a c t i v i t y ,  DNA polymerase a c t i v i t y  and inco rpora t ion  of pre- 
cu r so r s  i n t o  DNA, RNA and prote in .  

The r e s u l t s  obtained a f t e r  development i n  v i t r o  show a general  
c o r r e l a t i o n  between these  biochemical measures and t h e  numbers o f  
embryos i n i t i a l l y  aggregated, suggest ing t h a t  c o n t r o l  of embryo 
s i z e  may occur a t  a s t age  l a t e r  than egg c y l i n d e r  formation. 
S ince  d i f f e r e n t i a t i o n  i n  aggregated embryos gene ra l ly  coincided 
wi th  t h a t  of s i n g l e  embryos of t h e  same chronologic age, t h e  
mechanism of c o n t r o l  appears  more l i k e l y  t o  be r egu la t ion  of 
growth than a c c e l e r a t i o n  of d i f f e r e n t i a t i o n .  

A FAMILY WITH MONILETHRIX. I rene M .  Gra and 702 Annemarie Sommer (Spon. by S t e l l a  B. Konkas ) .  Ohio 
S t a t e  Univ. Col l .  of Med., Dept. of Ped., Div. of 

Genetics and Ch i ld ren ' s  Hospital Research Foundation, Columbus. 
A t  l e a s t  t h i r t y  members i n  seven generat ions  of a family were 

a f f ec t ed  with moni le thr ix ,  a he red i t a ry  d i so rde r  cha rac t e r i zed  by 
dry b r i t t l e  s ca lp  h a i r  which i s  e a s i l y  broken and p e r i f o l l i c u l a r  
hyperkeratos is  of t he  scalp .  This d i so rde r  a l s o  shows spa r se  
general ized body h a i r  and decreased a x i l l a r y  and pubic h a i r .  Dry 
f l ak ing  skin  and de fec t ive  o r  e a s i l y  broken n a i l s  were observed 
in  varying degrees by family members. Scalp h a i r  from th ree  mem- 
bers of t h i s  family was examined using various techniques includ- 
ing l i g h t  microscopy, scanning e l ec t ron  microscopy and biochem- 
i ca l  analyses .  Most of t he  h a i r  was darkly  pigmented and 
averaged 10 mm o r  l e s s  i n  length  and var ied from 0.06 t o  0.1 mm 
i n  width. Some h a i r  exhibi ted r egu la r  beading with e l l i p t i c a l  
nodes 1 mm a p a r t  separated by narrower in ternodes .  All h a i r  
showed var ious  s t ages  of de fec t ive  c u t i c l e ,  from near ly  normal t o  
almost absent  and t r ansve r se  f r a c t u r e s  ( including greenst ick-  
type)  were f r equen t ly  observed. The s u l f u r  content  of t he  h a i r  
was normal which d i f f e r e n t i a t e s  t h i s  d i so rde r  from t r i c h o s c h i s i s  
which has a low s u l f u r  content .  Trace element l e v e l s  of t he  
moni le thr ix  h a i r  were a l s o  normal. Serum and u r ine  amino ac ids  
from 2 family members t e s t ed  normal. Sweat pore counts of palms 
of t h ree  family members i n  2 generat ions  were normal. I t  i s  
suggested t h a t  i n  t h i s  pedigree ,  moni le thr ix  may be associa ted 
with d form of h i d r o t i c  ectodermal dysplas ia  and may be due t o  
abnormal ke ra t in  production. This d i so rde r  i s  probably the  ex- 
press ion of a s i n g l e  dose of an autosomal dominant gene. 

A b s t r a c t  w i t h d r a w n  

CALVARIECKMY IN THE MANAGEMENT OF SFVERE MLKTIPLG 704 SVrURE C R A N I m m I S  IN ImmRN. James W. 
Hanson, Martin P. Saye r s ,  Larry Knopp, Constance 

hlacdonald, and David W. Stnith. Departments o f  P e d i a t r i c s ,  Univ- 
e r s i t y  o f  Washington School of Idedicine and Group Health Hospital, 
S e a t t l e ;  Department of Surgery.  Ohio S t a t e  Un ive r s i ty ,  Col~nnbus. 

Synos tos i s  of m u l t i p l e  c r a n i a l  s u t u r e s  i n  t h e  newborn may 
result i n  b l indness ,  mental r e t a r d a t i o n  and/or  s eve re  cranio- 
f a c i a l  deformit ies .  P a s t  s u r g i c a l  t rea tment  c o n s i s t i n g  of l i n e a r  
craniotwny of involved s u t u r e s  wi th  o r  wi thout  t h e  i n t e r p o s i t i o n  
of non-absorbable s y n t h e t i c  m a t e r i a l s  has  met with v a r i a b l e  suc- 
cess and has  o f t e n  given unsa t i s f ac to ry  cosne t i c  r e s u l t s .  Th i s  
r epo r t  p re sen t s  t h e  r e s u l t s  of e a r l y  c a l v a r i e c t m y  i n  3 i n f a n t s  
t r e a t e d  i n  t h e  neonata l  per iod.  A l l  3 had involvement of mul t i -  
p l e  s u t u r e s  wi th  e a r l y  s i g n s  of impending neurologic  complica- 
t i o n s .  Regeneration o f  a new calvarium from t h e  under lying dura  
occurred over  a per iod of s eve ra l  months dur ing which time t h e  
growing b ra in  molded a more normal appearing s k u l l  i n  which 
s u t u r e s  were present  i n  a more normal fashion than  i n  t h e  synos- 
t o t i c  calvarium. Neurologic and i n t e l l e c t u a l  performance have 
been s a t i s f a c t o r y  and cosne t i c  r e s u l t s  were p re fe rab le  t o  t hose  
obta ined by more l imi t ed  surgery.  T h i s  approach a l s o  f avor s  
b e t t e r  c r a n i o f a c i a l  growth by minimizing secondary de fo rmi t i e s  
such as midfacia l  r e t ru s ion  and shallow o r b i t ,  which can occur 
because of impaired forward growth of t h e  c r a n i a l  base  secondary 
t o  coronal  synos tos i s .  

1'1YflilWS OF CELL POMIITY I;d UtVELOPING LIME. 

705 Lewis 13. ilolmes and llobert L.  T re l s t ad .  liarvalrl 
t ledical School. ? l a s sad iuse t t s  General l iosni ta l  . . . 

l h i l d r e n ' s  Se rv i ce ,  h s t o n .  
More p r e c i s e  desc r ip t ions  of t h e  c e l l u l a r  events  1;i normal 

morpl~ogenesis a r e  needed f o r  t he  s tudy of ma1 format ions. Wlanges 
i n  t h e  s p a t i a l  arrangement and o r i e n t a t i o n  of c e l l s  occur re-  
peatedly  dur ing linib develolanent. To q u a n t i t a t e  t h i s  process ,  we 
have s tud ied  t h e  p o l a r i t y  of l imb bud mesenchyle and epi thel ium 
using a s i l v e r  s t a i n i n g  tec;lniquc which i d e n t i f i e s  s inu l t aneous ly  
two po le s  o f  t h e  c e l l ,  t h e  Golgi and nucleus. S tud ie s  o f  t h e  
developing cornea, t oo th  aid endocrine glands  liave sliotm the  end 
o f  t h e  c e l l  wi th  t h e  Golgi is t h e  s i t e  o f  a c t i v e  sec re t ion .  

h e  followin!: p a t t e r n s  have been found between t h e  i n i t i a l  
limb bud (day 10) and d i g i t  formation (day 14): 1) i n  the  ep i -  
thelium t h e  Golgi poles  remain a h i o s t  e n t i r e l y  i n  t h e  apex of 
t h e  ce l l - -d .  10 ,  03% ap ica l  (A) ,  35% l a t e r a l  (L) an2 2% b a s a l  
( B ) ;  d .  12,  81% A,  18% L and 1% 13; d .  14, 77% A, 21% L an3 2% B; 
dur ing t h i s  t ime i n t e r a c t i o n  between the  ectodermal r i dge  and 
mesenchyme is  a l l eged  to  occur; 7) the nesendlyne c e l l s  adjacent  
t o  the  epi thel ium i n i t i a l l y  have t h e i r  Golpi ~ l e s  d i r ec t ed  away 
from t h e  e p i t l i e l i m  (d. 10 ,  3% toward, 48% l a t e r a l  and 44% away), 
b u t  s h i f t  (d. 14, 05% toward, 21% l a t e r a l ,  148 away) &iring the  
t i n e  wheri t h e  e x t r a c e l l u l a r  matr ix  a c c u m l a t e s  above these  c e l l s ;  
3) mesenchyme c e l l s  i n  t he  d i g i t  a r e a  aggregate i n  c o l m s  on 
d. 1 2  p r i o r  t o  d~ondrogenes i s  wi th  the  Golgi p l e s  of t he  c e l l s  
point ing toward t h e  cel i t ra l  axis; 4) t he  e a r l y  c a r t i l a g e  aggre- 
ga t e s  have the  ends of tlle Golgi apparatus point ing inward as 
they for111 concen t r i c  c i r c l e s  arid ma t r ix  accumulates. 

A NEiJ FORM OF CRANIOFACIAL DYSOSTOSIS WITH HAND AND 706 FOOT ANOMALIES. Roger L.  Ladda (Spon. by Nicholas 
M. Nelson). Penn S t a t e  Univ. Col l .  Med., M.  S. 

Hershey Med. C t r . ,  Dept of Ped., Hershey, Pa. 
S ix  d i s t i n c t  forms of acrocephalosyndactylism and acrocephalo- 

polysyndactylism a r e  known. We now repor t  a kindred of f i v e  
generat ions  wi th  male and female members a f f e c t e d  wi th  a new type 
of c r an io fac i a l  dysos tos i s  associa ted wi th  abnormal i t ies  of hand/ 
f e e t .  Craniofacia l  abnormality is  character ized by u n i l a t e r a l  o r  
b i l a t e r a l  fu s ion  of t he  coronal  su tu re s  causing va r i ab le  brachy- 
oxycephaly. Hand malformations were va r i ab le ,  but  c h a r a c t e r i s t i c -  
a l l y  consis ted of sho r t  d i g i t s  and l a rge ,  broad thumbs without 
syndactyly. D i s t a l  in terphalangeal  j o i n t s  of second and f i f t h  
d i g i t s  were fused;  middle phalanges of t he  o the r  d i g i t s  were con- 
s i s t e n t l y  hypoplas t ic .  Foot abnormal i t ies  consis ted of fus ion of 
t he  in terphalangeal  j o i n t  of t he  l a r g e  toe ;  middle phalanges of 
t he  second th ru  f i f t h  t oes  were o f t e n  absent .  A l l  a f f ec t ed  
members had varying degrees of syndactyly of t oes  2-3. Fusions 
of t a r s a l  bones ( f i r s t  cuneiform-tarsal navicular  and cuboid- 
calcaneous) were found i n  most a f f ec t ed  ind iv idua l s .  Hand and 
foo t  anomalies var ied a s  widely a s  t h e  c r a n i o f a c i a l  anomaly, bu t ,  
i n  each a f f ec t ed  ind iv idua l ,  both c ran io  f a c i a l  and handlfoot 
anomalies were present .  Several  i nd iv idua l s  had anomalies of t h e  
c e r v i c a l  sp ine  cons i s t i ng  of abnormal a r t i c u l a r  f a c e t s .  A l l  
a f f e c t e d  ind iv idua l s  had normal mental funct ion.  Members of t h i s  
family previously had been suspected of having Crouzon's Syndrome 
o r  P f e i f f e r ' s  Syndrome, but i n  f a c t  a r e  r ep resen ta t ive  of a 
s epa ra t e  type of dominantly-inherited acrocephalosyndactylism 
based on t h e  s p e c i f i c  handffoot  de fec t s .  
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CORTISONE-IflDUCED CLEFT PALATE STUDIES It4 TIWH- 707 C57Bl/bJ ALLOPHENIC MICE. Kathleen K. Hi l ler (Spon. 
by R .  L. Summitt), U. of Tenn. Ctr. for the Health 

Sci., Dept. of Anat., Memphis. 
TIWh, an albino strain of mice, is homozygous for a 5;19 

Robertsonian translocation which provides conspicuous chromosomal 
markers. Prel iminary studies revealed that cleft palate (CP) is 
induced in all the offspring of TlLJh females treated daily with 
2.5 mg. of cortisone acetate on days 11-14 of pregnancy and that 
palatal closure is accomplished at a later morphological age than 
in the C57B1/6J strain mice. The latter strain had a CP frequcn- 
cy of 424 under similar experimental conditions in this lab. 

Cleavage stage, 8-16 cell embryos, were fused in the follow- 
ing combinations, TIWh-TIWh, C57BI/bJ-C57B1/6J, and TlWh- 
C5781/6J. The resulting allophenic blastocysts were surgically 
transferred to pseudopregnant C57Rl/hJ recipients which were 
given the above cortisone treatment and sacrificed on their 18th 
day of pregnancy. CP was found in all of 48 TIWh++Tl\.lh fetuses, 
11 (209;) of 20 C57Bi/6J-C57B1/6J, and in 17 (26.34) of 65 
TIWh@C57Rl/bJ fetuses. Analysis of eye piqmentation and palate 
and skin chromosomal preparations from the TIWh*C57B1/6J fetuses 
revealed that the simple presence of TlWh cells in the palate or 
other tissues does not predispose it to CP formation. However, 
in those Tl\Jh-C57~1/6J mice with cleft palates, the percentages 
of TlUh cells were, on the average, greater in their palatal 
tissues than in mice without clefts. The data indicate a pos- 
sible growth advantage in favor of C57B1/6~ cells in the palates 
of Tlldh457B1/6J ai lophenic mice. 

NEURAL TUBE DEFECTS (NTD) AND FALSE POSITIVE/NEGATIVE 708 ALPHA-FETDPROTEIN (AFP) RESULTS. Aubrey Mi lunsky and 
E l l i o t  A lpe r t ,  Harvard Medical  School, E .  Kennedy 

Sh r i ve r  Center, Massachusetts General Hosp i t a l ,  Departments o f  
P e d i a t r i c s  and Medicine, Boston. 

Assay f o r  AFP i n  amnio t ic  f l u i d  (AF) has proved t o  be a  va lu-  
ab le  ad junct  i n  t he  prenata l  diagnosis of open NTD's. About 90% 
o f  such de fec t s  a re  diagnosable i n  u te ro  by t h i s  method. A c l e a r  
percept ion o f  t he  frequency o f  f a l s e  pos i t i ve /nega t i ve  AFP r e -  
s u l t s  i s  o n l y  now beg inn ing t o  emerge. We have assayed 2,495 
AF's made up o f  637 cases a t  r i s k  f o r  NTD's and 1,858 cases 
whose amniocenteses were f o r  o ther  reasons. False p o s i t i v e  e l e -  
va t ions (AFP 7 2 standard dev ia t i ons  (SD)) were observed i n  122 
cases - a r a t e  o f  4.9%. Analys is  o f  these 122 cases revea led 
t h a t  85 r e s u l t e d  i n  a  normal baby ( o r  f e t u s )  suggest ing a  t r u e  
f a l s e  p o s i t i v e  r a t e  o f  3.5%. AF f e t a l  Hb, IgM and t o t a l  p r o t e i n  
were measured i n  40 o f  t he  122 o r i g i n a l  f a l s e  p o s i t i v e  cases. 
Normal pregnancy outcomes were noted i n  29 o f  these 40 cases, no 
c l ue  t o  exp la in  t h e  e levated AFP l e v e l  be ing apparent i n  12 cases. 
Fe ta l  o r  maternal b lood contaminat ion of AF served as t he  most 
l i k e l y  exp lanat ion f o r  most o f  t he  17 o the r  cases. The on l y  
f a l s e  negat ive  i n  a l l  2,495 cases was 1  closed NTD. A l l  48 open 
NTD's had AFP values 7 +3SD, a l though the  AFP l e v e l  i n  one case 
was o n l y  0.01 mg% 7 3 SD. False p o s i t i v e  r e s u l t s  w i t h  AFP values 
7 t 3  SD were found i n  57 cases (2 .3%).  No reasonable explana- 
t i o n  cou ld  be o f f e r e d  f o r  30 o f  these cases (1.2%) where g no r -  
mal c h i l d  was born (29) o r  a  normal fe tus  aborted ( 1 ) .  

THE MECHANISM OF DIPHENYLHYDANTOIN TERATOGENESIS. 

709 Michael L. Netzloff and Owen M. Rennert. Department 
of Pediatrics, University of Florida, Gainesville. 

Use of diphenylhydantoin during pregnancy appears to result in 
an increased incidence of major congenital malformations and an 
expanded syndrome of minor anomalies. The teratogenic mechanism 
of diphenylhydantoin may involve folate antagonism. Women taking 
this compound have decreased folate levels. The folic acid anta- 
gonist, aminopterin, used as an unsuccessful abortifacient, re- 
sulted in congenital anomalies similar to those seen with di- 
phenylhydantoin. 

Treatment of pregnant rats with the folic acid antagonist, 9- 
methyl pteroylglutamic acid (9-methyl PGA) causes defects in 95% 
of the litter. Significantly decreased rates of cellular respira- 
tion have been demonstrated in these maldeveloping embryos in our 
laboratory. 

Treatment of mice with diphenylhydantoin produces embryopathy 
similar to the major anomalies in man following use of this com- 
pound or aminopterin. To study the possibility of altered oxida- 
tive metabolism in such animal models, primagravid Swiss albino 
mice were injected intraperitoneally on day 10 with 75mg diphenyl- 
hydantoin per kg body weight. Oxygen consumption of embryonic 
cells on day 12 were determined by the direct Warburg technique. 
Embryos from treated mothers consumed oxygen at a rate which was 
decreased from controls (P < 0.01). These results are comparable 
to our findings using 9-methyl PGA; thus, decreased oxidative 
metabolism may offer evidence that diphenylhydantoin affects nor- 
mal embryogenesis through a mechanism similar to folic acid 
deficiency. 

BIRTH WEIGHT ANALYSIS OF CHILDREN WITH PHENYLKETONURIA 

710 Siegfried M. Pueschel and Kenneth J. Rothman 
(Spon. by Leo Stern) 

Brown University, Rhode Island Hospital, Department of Pediatrics, 
Providence, and Haward School of Public Health, Department of 
Epidemiology, Boston. 

The assumption that children with Phenylketonuria (PKU) devel- 
op normally until birth was brought into question by Saugstad who 
found that children with PKU weighed several hundred grams less 
at birth than their unaffected siblings. 
We have examined the intra-family differences in birth weight in 
40 sibships with at least one affected and one unaffected child. 
The mean birth weight for 52 children with PKU was 3300 grams; 
for their 79 unaffected siblings it was 3390 grams. In order to 
assess whether the intra-family differences in birth weight could 
be explained by corresponding differences of a variety of factors 
which might affect birth weight (gestational age, birth rank, ma- 
ternal age, smoking, significant infections, toxemia, endocrine 
disturbances, emotional stress situations),and to control such 
confounding, a multivariate analysis was employed. The adjusted 
estimate of the birth weight difference between children with PKU 
and their siblings obtained from the fitted multiple aggression 
function is -51 grams, even less in absolute value than the un- 
adjusted -69 grams. 

The small difference in birth weight observed in children with 
PKU and their unaffected siblings is statistically not significant 
and suggests that the intrauterine growth of children with classi- 
cal PKU is not adversely affected. 

A b s t r a c t  wi thdrawn 

THE ASSCCIATION CF SICR1.F. TRAIT AND LOMFR IiFIGHT. 

712 Michael A .  1i.eir.e~ and ?ergio niomelli, NYlJ Scilool of 
Medicine, Departvent of Pediatrics, New 'iork, N.Y. 

This stud! cvaluztbd ir. your.ger children t!le recent 
suggestion that adolescents riith Ilgb AS hzve height (htj within 
the norn,al limit, i-uc Icwer :<eight (vt). Routine screening for 
sickling i:. ~erionned cr: all cl-lldren in the pediatric clinics 
at Bellevue Hospital. Sezrch of the laboratory and clinical 
records yielded 52 Black children with positive sickle test, 
normal ligb and tlct values for age and normal peripheral smears 
(AS group). Non-Black children with positive sickle test were 
excluded from the study as was any child with a medical prohlem. 
Fifty-two Black children with negative sickle test, normal tlgh 
and Hct for age and normal peripheral smears were also selected 
(control group). Each control child had been tested and examined 
on the same day as one of the AS children and the same nurse had 
ascertained measurements of ht and wt. From these 104 children 
it was possible to obtain 32 pairs, 15 male and 17 female, 
matched for age and sex. All suhjects were between 6 months and 
13 years of age. Percentiles for ht and wt were obtained using 
standard anthropometric charts to normalize with regard to age 
and sex. The data were analyzed by paired t-test. The mean 
percentiles for lit were 50.3'12.2 and 58.7'11.8 for AS and 
control group respectively (p>.30). The mean percentiles for wt 
were 37.5'10.2 and 59.5'11.1 for AS and control group respec- 
tively (p<.01). These findings confirm the hypothesis that 
children with AS have normal development for ht, hut a statisti- 
cally significant lower wt starting at a younger age. 



General 

RENAL AGENESIS - A GENETIC DISORDER?-Jonathan Zonana, 
David L. Rimoin, David W. H o l l i s t e r ,  Ral h S. Lachman, 3 Dennis A. s a r t i  & Michael M. Kaback - u~ - Harbor 

~ o s p - i t a l ,  Depts. 01 Peds. & Rad., Torrance, Ca. 
B i l a t e r a l  r e n a l  agenes i s  (BRA) and u n i l a t e r a l  r e n a l  agenes i s  

( U R A )  have a n  approximate inc idence  of  1:3000 and 1:1000 b i r t h s  
r e spec t ive ly .  URA can a l s o  occur  wi th  an  accompanying c o n t r a l a t -  
e r a 1  r e n a l  dysp l a s i a .  These e n t i t i e s  have previously  been con- 
s i de red  t o  have s epa ra t e  e t i o l o g i e s ,  and s ince  t he  ma jo r i t y  of 
c a s e s  have appeared spo rad i c ,  a g e n e t i c  e t i o logy  has  gene ra l l y  
been discounted.  

We have examined c l i n i c a l l y  normal r e l a t i v e s  of two "sporadic" 
c a s e s  by in t ravenous  pyelography and nephrosonography. The f i r s t  
proband, a 16 month o l d  male wi th  r e n a l  f a i l u r e ,  had U R A  wi th  
c o n t r a l a t e r a l  r e n a l  dysp l a s i a .  Two of  h i s  fou r  s i b l i n g s  were 
found t o  have URA and t h e  f a t h e r  had a d u p l i c a t i o n  of t he  l e f t  
c o l l e c t i n g  system. The second proband, a s t i l l b o r n  a t  38 weeks 
g e s t a t i o n ,  had c l a s s i c a l  BRA. Subsequently,  t h e  f a t h e r  was d i s -  
covered t o  have URA. There a r e  no s i b l i n g s ,  bu t  we a r e  c u r r e n t l y  
following a subsequent pregnancy by s e r i a l  u l t rasonography.  

I t  i s  apparent  from o u r s  and p rev ious ly  repor ted  ca se s  t h a t  
f a m i l i a l  c a se s  of  BRA a r e  c l i n i c a l l y  and pa tho log i ca l l y  i n d i s t i n -  
gu i shab l e  from "sporadic" ca se s .  Though a n  autosomal dominant 
p a t t e r n  of i nhe r i t ance  is suggested by some pedigrees ,  t h e  
mode(s) of  i nhe r i t ance  is  unclear  s i nce  most previous  s t u d i e s  of  
f a m i l i a l  and spo rad i c  c a s e s  have f a i l e d  t o  adequate ly  examine 
c l i n i c a l l y  normal family  members. S tud i e s  a r e  now i n  progress  t o  
determine t he  t r u e  i nc idence  modes of i nhe r i t ance  and f e a s i b i l -  
i t y  of p r ena t a l  d i agnos i s  of ' f a m i l i a l  r e n a l  agenes is .  

NEONATOLOGY 
PROPHYLACTIC EXCHANGE TRWSRJSION I N  THE VERY LOW 714 BIRTH WEIGHT INFANT. Gregor Alexander, Nadarassa 
Visveshwara and Charles R. Bauer, ( I n t r o .  by W .  W .  

Cleveland) Univ. of Miami, School of Med. Dept. of  Ped.,Miami, F1. 
S i x t y  i n f a n t s  wi th  b i r t h  weights l e s s  than 1250 grams were 

s tud i ed  t o  determine t h e  e f f e c t s  of exchange t r ans fus ion  on t h e  
outcome of  Hyaline Membrane Disease (HID) ,  Bleeding Disorders  and 
In fec t i on .  Each i n f a n t  was randomly assigned t o  one of fou r  
groups. Of t h e  two groups t h a t  were no t  exchanged, one received 
no s p e c i a l  therapy ( c o n t r o l )  and t h e  o the r  was given f r e s h  f rozen 
plasma (F.F.P) .  Two groups were exchanged wi th  e i t h e r  f r e s h  walk- 
i n  blood (F.w.I .B.  ) o r  w i th  o ld  r ed  blood c e l l s  ( > 72 hours)  re-  
c o n s t i t u t e d  wi th  f r e s h  f rozen plasma (O.R.B.C. ). This l a t t e r  
group received p l a t e l e t  i n fus ions .  A r t e r i a l  Blood Gases, Hemato- 
c r i t ,  c l o t t i n g  s t u d i e s  and immunoglobulins were monitored on ad- 
miss ion,  a t  1 2  hours ,  o r  p r e  and pos t  exchange. I n  s p i t e  of  i m -  
proving t h e  above determinat ions  post-exchange, t h e  inc idence  of 
d i s ea se  (1nc . )  and t h e  m o r t a l i t y  r a t e s  (Mort.)  were not  s i g n i f i -  
c a n t l y  d i f f e r e n t .  

Bleeding In fec t i on  

F.F.P. 100% 
F.W.I.B. 33% 100% 20% 
O.R.B.C. 
These r e s u l t s  suaaes t  t h a t  exchanae t r ans fus ion  has  no oroohvlac- -- - A A "  

t i c  r o l e  i n  t h e  c a r e  of t h e  small i n f a n t .  The increased m o r t a l i t y  
i n  t h e  exchanged groups r a i s e s  t h e  p o s s i b i l i t y  t h a t  exchange t r a m  
fus ion  i t s e l f  may be det r imenta l .  

EFFECTS OF RESPlKATORY DISTRESS ON CARDIAC OUTPUT AND 
ORGAN BLOOD FLOW IN THE PIGLET. Char les  T. Alward, 715 Michael D .  B a i l i e ,  J e r r y  B .  Hook and Thomas A. 

Helmrath. Michigan S t a t e  Univ., Col.  of  Human Med., East Lansing. 
Respira tory  d i s t r e s s  and n e c r o t i z i n g  e n t e r o c o l i t i s  occur  f r e -  

quen t ly  i n  i l l  premature i n f a n t s .  We have s tud i ed  t h e  pos s ib l e  
r e l a t i o n s h i p  between t h e s e  e n t i t i e s  i n  unanesthet ized p i g l e t s  6 + 

86 hours o ld .  In  15 animals con t ro l  va lues  f o r  ca rd i ac  output  
(CO), h e a r t  r a t e  (HR) , blood p re s su re  (BP) , organ blood flow and 
a r t e r i a l  pO2, pH and pC02 were determined. Respira tory  d i s t r e s s  
was produced f o r  90 min by i nc rea s ing  t h e  r e s p i r a t o r y  dead space 
and determinat ions  r epea t ed .  A r t e r i a l  blood gases  and pH changed 
a s  follows: p02 (55 + 39 mmHg), pH (7.26 + 7 .03 ) ,  and pC02 (44 + 

61 mmHg). CO (~/min/m'),  t o t a l  pe r iphe ra l  r e s i s t a n c e  (TPR) i n  
p r e s su re  r e s i s t a n c e  u n i t s ,  and upper and lower GI blood flow 
(ml/min/g) a r e  presented i n  t h e  t a b l e .  

LGI UGI - HR BP TPR - co - - - 
Control 2.08 181 79 .40 1 .05 1.04 
Resp. Dis.  1.82 216* 98* .61* .60* .67* 
*p < .05 

Sca t t e r ed  a r e a s  of  hemorrhage were seen i n  UGI and LGI. Tota l  
blood flow t o  kidneys, pancreas ,  and spleen decreased whi le  flow 
t o  t h e  ad rena l s  increased.  Blood flow t o  h e a r t  and b r a i n  was not  
measured. In  t h e  p i g l e t  90 min of  r e s p i r a t o r y  d i s t r e s s  causes  re-  
d i s t r i b u t i o n  o f  blood flow away from intraabdominal organs pre-  
sumably t o  h e a r t  and b r a i n .  This  s h i f t  i n  blood flow may have 
s ign i f i cance  i n  t he  pathogenesis  of nec ro t i z ing  e n t e r o c o l i t i s .  

EFFICACY OF CAFFEINE I N  APNEA I N  THE PREMATURE NEONATE 716 J.V. Aranda, W. Gorman, H.  Bergs te insson,  T. Gunn. 
( 1 n t r o . b ~  E.Colle) Dept. Newborn Med.Montrea1 Child- 

d r e n ' s  Hosp., Dept.Pharmacol.& Therapeut ics  (Roche Dev.Pharmaco1. 
Unit)  McGill Univ. Fon t r ea l ,  Canada. 

The e f f i c a c y  of t heophy l l i ne ,  a methylxanthine, i n  premature 
neonates  wi th  apnea has  been demonstrated i n  r ecen t  s t u d i e s .  
Caffe ine  (C) .a r e l a t e d  methylxanthine i s  thought t o  have a g r e a t e r  
c e n t r a l  r e sp i rogen ic  a c t i v i t y ,  t he re fo re  i t s  p o t e n t i a l  e f f i c a c y  
was evaluated  i n  16 pre-term neonates , (ges t .age:  25-32 wks,Rt.wt: 
760-1985 gm) wi th  apnea ( ce s sa t i on  of b r ea th ing  >30 sec s . )  and 
bradycardia  (<100/min).C-citrate 10-20 mglkgldose was adminis tered  
I . M . , I . V .  o r  p.0.  twice  o r  t h r i c e  d a i l y  a s  per  c l i n i c a l  response 
and was i n i t i a t e d  from axes  1 t o  44 days.Al1 i n f a n t s  except one 
showed a s i g n i f i c a n t  decrease  i n  t he  frequency of apneic  episodes  
coincident  with C-therapy (14.75'3.65 episodes lday be fo re  C,and 
1.74'0.69 episodes lday dur ing C; p<0.01) .Physiologic  v a r i a b l e s  
obta ined w i th in  24 h be fo re  and a f t e r  t he  f i r s t  C admin i s t r a t i on  
showed a s i g n i f i c a n t  i nc rea se  i n  r e s p i r a t o r y  r a t e  (RR) without 
change i n  h e a r t  r a t e  (HR).  ion concentra t ion and PC02 were 
decreased and plasma bicarbonate  was increased.  

(0-8) RR HR (H)' PC02 HC03 Weight 
PreC 58.023.2 155.0'4.0 50.152.4 52.9'3.5 25.1'1.2 1106.2+101.9 

C 65.0'4.1 148.0C8.4 42.9'2.2 47.8e3.3 27.7e1.2 1116.2+101.1 
P 0.01 NS 0.01 0.05 0.05 NS 

The d a t a  i n d i c a t e  t h a t  C maybe an e f f e c t i v e  r e sp i rogen ic  agent  
i n  apnea of prematur i ty ,  bu t  cau t ion  should be exe rc i s ed  i n  i t s  
use.  Pending d e f i n i t i o n  of pharmacokinetic d i s p o s i t i o n  of C i n  
neonates ,  a r a t i o n a l  dose  regimen has not  been e s t ab l i shed .  

EFFECT OF EXCHANGE TRANSFUSION ON UNBOUND BILIRUBIN 717 AND BINDING CAPACITY. Howard Arkans, George Cassady. 
Department of P e d i a t r i c s ,  Divis ion of P e r i n a t a l  

Medicine, Univers i ty  of Alabama, Birmingham, Alabama. 
Unbound(UB-nmolll) and t o t a l  bilirubin(TBR-mg/dl) were de t e r -  

mined by t h e  peroxidase method i n  10 babies  before  and a f t e r  ex- 
change transfusion(ET). I n  7 wi th  preET UB of 0-3.3(%1.7), t he  
pos t  ET UB was unchanged(1.8-8.9;83.8); i n  3 wi th  preET of 13.4- 
13,7, a s i g n i f i c a n t  dec l i ne  was observed a f t e r  ET(B pre13.5; 
8 post6,9).  

Each sample was then t i t r a t e d  wi th  c r y s t a l l i n e  b i l i r u b i n  and 
t h e  r e l a t i o n  of UB t o  TBR("binding capacity") was determined. 
This r e l a t i o n  was unchanged by ET i n  S(group1); an i nc rea se  i n  
"binding capaci ty"  was observed i n  Z(group 11).  I n  t h e  group I1 
bab ie s ,  t h e  "binding capacity" re turned t o  preET va lues  w i th in  
4-12 hours. Group I babies  were lighter(ji=1600gm; 518U100gm) 
nnd more immature(6/8~32wks) than group I1 babiesQ3120 gm,, 
40wks). Seven of 8 group I babies  had ET f o r  coagulapathy; t h e  
group I1 babies  were Coombs' pos i t i ve .  

TBR l e v e l s  a t  which t h e  UB wasL30(possibly "dangerous" - 
Wennberg) i n  group I were 14-Zg(P19.5) preET and 14.3-27.5 
(819.2) postET (p ns) .  In  group 11, these  l e v e l s  were increased 
(20.5+26.5;28.8+35.0) immediately postET, but  r e tu rned  t o  preET 
l e v e l s  wi th in  4-12 hours. 

These da t a  and our t o t a l  exper ience  wi th  t h e  peroxidase  
method 6147 samples-55 i n f a n t s )  (1)confirm t h e  r e l a t i o n  between 
JBITBR and (2)suggest t h a t  ET only  t r a n s i e n t l y  e f f e c t s  "binding 
:apacityl'. 

RELATIONSHIP OF PREMATURE RUPTURE OF THE MEMBRANES 
TO HYALINE MEMBRANE DISEASE. Henr i e t t a  S. Bada, 718 L e t i c i a  C. Aloj ipan,  B i l l y  F. Andreus, U n i v  of Lou. 

Sch. of Med., Lou. Gen. Hosp., Dept. of Peds.,  Lou i sv i l l e .  
To have a broader  perspect ive  and b e t t e r  understanding of neo- 

n a t a l  problems r e l a t e d  t o  b i r t h  a f t e r  premature rup tu re  of  mem- 
branes  (PROM), 963 d e l i v e r i e s  wi th  PROMwere analyzed from a 
t o t a l  of  19,420 d e l i v e r i e s  i n  an e ight -year  per iod (1964-1972). 
Both maternal and neonata l  h i s t o r i e s  were reviewed and incidence  
of neonata l  compl ica t ions ,  i . e . ,  m o r t a l i t y ,  s e p s i s ,  asphyxia,  
and hyal ine  membrane d i s ea se  (HMD), was co r r e l a t ed  wi th  hours 
fo l lowing PROM and g e s t a t i o n a l  age. Though t h e  a l ready high 
incidence  of complications inc luding HMD was no t  a f f e c t e d  by 
PROM i n  i n f a n t s  l e s s  than 33 weeks g e s t a t i o n ,  the  inc idence  of  
s e p s i s ,  asphyxia,  and mor t a l i t y  increased with prolonged rupture  
of  membranes i n  t hose  over  33 weeks ges t a t i on .  No i n f a n t  over  
37 weeks ges t a t i on  developed HMD. Regarding preterm d e l i v e r i e s ,  
i t  appears  t h a t  the  b e s t  t ime f o r  de l i ve ry  a f t e r  PROM f o r  i n f a n t s  
33 t o  37 weeks is  a l s o  12 t o  24 hours when incidence  of HMD, 
s e p s i s ,  asphyxia,  and mor t a l i t y  i s  low. Our da t a  f a i l e d  t o  show 
b e n e f i t  from prolonged rup tu re  of membranes i n  reduct ion of 
HMD. 



rrr a LACK OF RELATION BETWEEN ARTERIAL BLOOD PRESSURE AND 
1 Y  BLOOD VOLUME IN THE PRETERM INFANT. Peter A. Barr, 

Penrhyn E. Bailey, James E. Sumners, George Cassady. 
Department of Pediatrics, Division of Pcrinatal Medicine. 
University of Alabama, Birmingham, Alabamd. 

Aortic blood pressure(BP)and blood volume(BV)were measured 
in 42 preterm infants. Fourteen infants were hypotensive(mean BP 
4 0  mmHg); 28 were normotensive. The hypotensive babies were 
significantly lighter(1370vs1870 gm), had lower Apgar scores(8/12 
vs7/25;,Q)and were younger at the time of study(13/14vs17/28;<12 
hrs). There were no significant differences in gestation(3lvs32 
wk), frequency of hyaline membrane disease(HMD, 6/14vs19/28)or 
arterial pH and blood gases at the time of study. 
The BV, plasma volume(PV=lO minute T1824 dilution space), and 
hematocrit(HCT)in the hypotensive babies(88.9?sd15.2ml/kg;48.7? 
7.9ml/kg;45.5+6.5% respective1y)wet-e not significantly different 
from those in the normotensive babies(90.7f20.8ml/kg;48.9+7.9ml/ 
kg;47.5+8.7%). There was no significant correlation of mean BP 
with BV, PV or HCT. There was a significant correlation of mean 
BP with both birth weight and gestation. 
Eight hypotensive infants were then given 10% salt poor albumin, 
1.0 gm/kg, over 10 minutes. Mean BP and arterial pH and blood 
gases were measured 30, 45 and 60 minutes after volume expansion. 
There was a small but significant increase in mean BP from 26.8? 
2.0 mmHg before expansion to 29.1f1.1 mmHg at 60 minutes, but 5 
of 8 were still hypotensive. There was no significant change in 
arterial pH and PC02 with volume expansion. In 7 infants with HMD 
there was a trend toward a decrease in the arterial/alveolar PO2 
ratio with volume expansion implying increased venous admixture. 

TRANSCUTANEOUS PC0 (tcPC02) MEASUREMENT. Anthony V. 
Beran Robert F. ~Zxtable, Donald R. Sperling (Spon. 720 -hi. L. Nelson). University of California, College 

of Medicine. Deuartment of Pediatrics. Irvine. CA. 
2 .  - 7  - ,  

Both 0- and CO- diffuse through intact skin. Huch et a1 reoort- 
ed good cirrelatiin between Pa0 -and tcPCO using a surface O' e- 
lectrode, and Johns et a1 measu$ed tissue 6 ~ 0 ~  through the sk?n 
window. This report describes the construction and evaluation of 
a sensor for the measurement of tcPCO As CO diffuses from the 
heterogeneous tissue cylinder across ?he skin ind the sensor's 
membrane, the pH of the electrolyte changes. Change in pH is 
measured by an Sb-SbO electrode against an Ag-AgC1 reference. 
Standard sensor potenrial at 42'~ was -525t6.6 mV. Following 20- 
40 min. stabilization, the sensor showed 5.2*2.2 mV drift over 
16 hours. Voltage output was a linear function of log PC0 in the 2 .  
range of 10-80 mm Hg PC02, with a slope of 66.9 mV per log unlt 
change. The response time (95%) was 2.7*.3 min. The effect of 
temperature was 5.5 ~v/'c. In vivo tests were performed on 5 a- 
dult hwnan volunteers. Following initial calibration at 4% and 
10% CO , the sensor was applied to the surface of the forearm. 
~ethyl~salicylate ointment was placed between the membrane and the 
skin to produce hyperemia and maintain seal and thermal conductiv- 
ity. A heating unit maintained temperature at 42'~. 20 min. were 
allowed for temperature stabilization, at which point the sensor's 
output stabilized. The tcPCO in these normal volunteers was 40- 
44 mm Hg, increasing to 54-562mm Hg when breathing 4% CO . This 
indicates: 1) the usefulness of the Sb-SbO electrode fo: measure- 
ment of PC0 ; and 2) the usefulness of thi: new non-invasive tech- 
nique for cintinuous transcutaneous measurement of arterial PC02. 

NEONATAL NECROTIZING ENTEROCOLITIS (NEC) : GEOGRAPHIC 721 AND TEMPORAL CLUSTERING OF CASES 1972-1975. Linda 
S. Book, John J. Herbst, James C. Overall and Rex 

Spendlove. U. of Utah Medical School, Department of Pediatrics, 
Salt Lake City and Utah State University, Logan, Utah. 

Recurrent epidemic of NEC mainly in summer or fall have not 
been reported. At the Intermountain Newborn Intensive Care 
Center 37/71 (52%) cases of NEC occurred in only 6 of the 45 
months between January 1972 and September 1975. Fourteen of 71 
cases (20%) occurred in September. 

We attempted to isolate a transmissible agent in an outbreak 
of NEC involving 11 infants between May 18, 1975 and July 20, 
1975. Stool cultures revealed no bacterial pathogens or predom- 
inant organisms and viral cultures were negative. A prevalence 
study on June 6, 1975 showed no qualitative difference in fecal 
flora among 8 infants with NEC and 12 asymptomatic infants. 
Stool samples from 10111 with NEC were examined by electron mic- 
roscopy with complement fixation for orbivirus with no viral 
particles identified. The onset of the epidemic of NEC was as- 
sociated with gastrointestinal symptoms among the nursery per- 
sonnel. NEC developed only in infants cared for in 2 of the 4 
nursery rooms. For each of the 4 rooms the number of cases/pa- 
tient weeks exposure (weekly incidence) was 6/54 (9.3%), 0154 
(0%), 6/36 (16.6%), 0154 (0%). Although we were unable to iden- 
tify an infectious etiology for NEC, the temporal clustering of 
cases, the geographic clustering of cases to 2 of the 4 nursery 
rooms, and the occurrence of the disease when nursery personnel 
had gastrointestinal symptoms, suggest that a transmissible 
agent is involved and isolation procedures are advisahle. 

VIDEO TAPE RECORDING (VTR) IN THE INTENSIVE 722 CARE XURSERY ( ICN) AS AN UNPARALLELED 
CLINICAL AND RESEARCH DEVICE, Gary G. 

Carpenter, Herbert C. Mansmann, I1 . Jefferson Med. - 
Coll., Pediat. Dept., Phila. 

Use of a VTR CR-6300 separated from the ICN by a 
window offers increasing benefit with function and 
experience. Recording respiratory movements in pre- 
mature and SGA infants during oxygen % changes by hood, 
CPAP and PEEP plus signs of ithdrawal in infants of & heroin, methadone and Darvon addicted mothers were the 
first of several previously unsuspected capacities. 
Infants of 1500 gm. and less who lived up to 24 hours 
as week-end itinerants had clinical signs assessed. 
Playback ability enhanced discussion of them when the 
assembled staff later reviewed their findings at post- 
mortem pathology, genetic counselling, and teaching 
conferences about infants with sacral agenesis, multi- 
systic kidneys immaturity, achondroplasia, Cornelia de 
Lange syndrome, and hemifacial microstomia. Infant's 
small movements of eyes, digits and very brief res- 
piratory changes superimposed with zoom on EEG 
recording, allowed a single view of both. The benefits 
of complete utilization of audio-visual equipment in 
the ICN may not yet be completely appreciated. 

RELATIONSHIP OF SERUM TOTAL BILIRUBIN BINDING CAPA- 723 CITY (TBBC) TO INFANT'S MATURITY AND CLINICAL STATUS. 
William J. Cashore, Arthur Horwich, and William Oh. 

Brown University Program in Medicine, Women and Infants Hospital 
of Rhode Island, Department of Pediatrics, Providence, R.I. 

The influence of maturity and of clinical status on the bili- 
rubin binding capacity may be an important consideration in 
evaluating the risk of kernicterus in jaundiced newborns. Total 
bilirubin binding capacity (TBBC) was determined at 1-5 days of 
age by Sephadex G-25 gel filtration in 43 well newborn infants 
and in 45 with significant illness (acidosis, hypoxia, hypo- 
glycemia,hypothermia, neurological complications.and sepsis). 
Gestational ages were between 26 and 41 weeks. TBBC was 
directly related to gestational age (p<.01) and was significantly 
lower in sick than in well infants, throughout the range of 
gestation studied (pC.05).  Serum albumin concentration and the 
molar binding ratio of bilirubin to albumin (B/A) were also 
lower in sick infants (p<.05); B/A was directly related to 
gestation in well infants (p<.01), but not in sick infants. 
Serial determinations of TBBC showed no change in TBBC from 
birth to 10 days in patients who were clinically Well. In 16 
ill patients, clinical improvement was associated with a signi- 
ficant rise in TBBC (p<.01) and in B/A (p<.025) during the first 
10 days. The data indicate that TBBC and B/A increase with 
maturation and that clinical illness results in significant 
reduction in TBBC and B/A in preterm as well as in term infants. 

LONG-TERM UMBILICAL ARTERY CATHETERIZATION. Morton L. 724, m, Alan E. Shumacher and Larry S. ~ o h n s ~ m n  
by Stanley A. Mendoza), Division of Neonatology, 

Children's ~os~ital,  an Diego, ~Aifornia. 
Umbilical artery catheters (UAC's) were maintained for more 

than 3 weeks (mean h6 d., maximum 13h d.) in L8 neonates (mean 
birth weight 1285 gms) with chronic respiratory disease requiring 
long-term arterial blood gas monitoring. Most (92%) required pro- 
longed artificial ventilation, averaging h2 days on positive 
pressure. 38 infants (79%) survived, including 16 of the 18 under 
1000 gms. Though there were no UAC-related deaths, 12 complica- 
tions occurred in 10 patients. Three non-survivors with end-stage 
bronchopulmonary dysplasia developed renal or mesenteric artery 
thrombi. In one survivor, partial renal artery occlusion caused 
hypertension which resolved spontaneously; blood pressure and re- 
nal function have since remained normal. In the last 36 long-term 
cases, since UAC's have been kept at L s h ,  there have been no re- 
nal or mesenteric thromboses. Five survivors developed unilateral 
iliac artery occlusion without clinical circulatory insufficiency; 
in all cases femoral pulses returned and follomp has shown no 
abnormality in growth or function of the affected extremity. The 
only UAC-related infection was a subclinical case of Candida fun- 
gemia (in an infant receiving parenteral nutrition via UAC) which 
resolved after removal of the UAC. In most patients prophylactic 
antibiotics were used for the duration of catheterization. Sig- 
nificant blood loss from the UAC, occurring in 2 early cases, was 
the only other complication. 

Despite the risk of thromboses, the high survival rate and ab- 
sence of UAC-related sequellae among survivors suggests that 
long-term UAC's may be useful in neonates who require prolonged 
blood gas monitoring. 



APNEA I N  NORMAL BABIES. P. J.  Col l ipp,  K.  Sabarin- 725 a than ,  S. R .  Ravi,  Nassau County Medical Center,  East 
Meadow, New York 11554. 

Apnea ( ces sa t ion  of breathing recorded a s  0 on an Air  S h i e l d ' s  
Apnea 14onitor) du ra t ion  and frequency was recorded f o r  102 nor- 
m a l  Rdl- term i n f a n t s  dur ing t h e i r  f i r s t  72 hours of l i f e .  Data 
summary i n d i c a t e s  t h e  average baby had 90 episodes of 1 0  second 
apnea on t h e  f i r s t  day and 30 on t h e  t h i r d  day. Babies had 11 
episodes  l a s t i n g  20 seconds, 2 l a s t i n g  40 seconds, and 0.30 l a s t -  
i ng  80 seconds (29 i n  17  bab ie s ) .  While episodes l a s t i n g  1 0  
seconds became l e s s  frequent dur ing t h e  72 hours ,  t h e  20 second 
episodes  were a s  common on t h e  t h i r d  day a s  t h e  f i r s t .  More ap- 
nea (20 second) occurred between midnight and 6:00 A i i  t han  o the r  
time per iods .  Larger babies  had s l i g h t l y  more apnea than  smal- 
l e r  babies .  Nurses' observat ions  of t h e  du ra t ion  of apnea cor- 
r e l a t e d  we l l  with d a t a  from 35 i n f a n t s  us ing an automatic s t r i p -  
recorder .  250 o f  t h e s e  i n f a n t s  have been followed up f o r  more 
than  one year.  

THE RELIABILITY OF THE FOAM STABILITY TEST ON GASTRIC 726 ASPIRATE STUDIED SEQUENTIALLY AFTER BIRTH. R.M. 
Cowctt,  B .D.  Chandler, A.C. E, 5.5. Doyle, and - 

W. Oh. Depts. o f  P e d i a t r i c s ,  Brown Univers i ty  Program In Medicine 
Women and I n f a n t s  Hospi ta l  of R.I. ,  Providence, and the  Downstate 
Medical Center ,  SUNY, New York. 

The g a s t r i c  a s p i r a t e  foam s t a b i l i t y  t e s t  (GA FST) performed 
within  30 min. a f t e r  b i r t h  is a r e l i a b l e  method f o r  t h e  a s ses s -  
ment of f e t a l  lung matur i ty .  (NEJM 293:413, 1975). The high gas- 
t r i c  a s p i r a t e  pH (mean = 6.47) suggests  t h a t  swallowed amniotic 
f l u i d  is  t h e  predominant component o f  GA a t  b i r t h .  The subse- 
quent f a l l  i n  GA pH may r e f l e c t  increas ing concentra t ion of gas- 
t r i c  s ec re t ion  which may inf luence the  r e l i a b i l i t y  of t he  FST. 
The GA EST and pH of 33 normal term i n f a n t s  were determined a t  
ha l f  hourly i n t e r v a l s  from b i r t h  through f i v e  hours.  Twenty in -  
f a n t s  showed p o s i t i v e  GA FST throughout i n  s p i t e  of decreas ing 
GA pH: and i n  8 the  FST became intermediate  o r  negat ive  unassoci- 
a t e d  with a change i n  GA pH. In 5 t he  FST became intermediate  o r  
negat ive  wi th  decrease  i n  GA pH. Similar  s t u d i e s  were performed 
i n  15 i n f a n t s  2 37 weeks of ges t a t ion  from b i r t h  t o  5 days. Elev- 
en (4 with mild RDS) had p o s i t i v e  GA FST throughout i n  s p i t e  of 
f a l l i n g  GA pH. Of t h e  remaining 4 ,  1 had in termediate  GA FST a t  
b i r t h  t h a t  turned p o s i t i v e  without a f a l l  i n  GA pH and i n  3 who 
had RDS t h e  negat ive  GA FST became p o s i t i v e  unrela ted t o  GA pH 
changes a s  t he  c l i n i c a l  condi t ion improved. The da t a  suggests :  
1) the  GA FST is a r e l i a b l e  t e s t  f o r  lung matur i ty  i n  65% of 
ca ses  during f i r s t  5 hours of l i f e ,  and 2 )  i n  those  with RDS, the  
increas ing p o s i t i v i t y  of GA FST r e f l e c t s  the  improvement i n  t he  
c l i n i c a l  course. 

RESPIRATORY DISTRESS FOLLOWING ELECTIVE CESAREAN sEC- 727 PION-A PREVENTABLE MORBIDITY. R.M. Cowett and =. 
Brown Univers i ty  Program i n  Medicine, Women and In- 

f a n t s  Hosp. of R.I . ,  Department of P e d i a t r i c s ,  Providence, R.I. 
Respira tory  Di s t r e s s  (RD) may occur i n  i n f a n t s  del ivered by 

e l e c t i v e  cesarean s e c t i o n  (ECS) a s  a r e s u l t  of e i t h e r  lung imma- 
t u r i t y  o r  CS o r  both. I t  may be argued t h a t  amniocentesis f o r  
assessment of f e t a l  lung matur i ty  should preceed ECS, but  da t a  
f o r  such recommendation i s  lacking.  In  121 ECS t r ansu te r ine  
needle a s p i r a t i o n  f o r  amniotic f l u i d  (AF) was attempted (success- 
f u l l y  i n  75) p r i o r  t o  hysterotomy. In  19 unsuccessful cases ,  
g a s t r i c  a s p i r a t e s  (GA)  were obta ined from i n f a n t s  wi thin  30 min- 
u t e s  of b i r t h .  The AF and GA were analysed by t h e  foam s t a b i l i t y  
t e s t  (FST) a s  an i n d i c a t o r  of lung matur i ty .  The timing and in-  
d i ca t ions  of ECS were independently determined by a t t end ing  ob- 
s t e t r i c i a n s  who were unaware of t he  aims o f  t he  study. Objective 
scor ing f o r  t r a n s i e n t  r e s p i r a t o r y  d i s t r e s s  (TRD) and r e sp i r a to ry  
d i s t r e s s  syndrome (RDS) were done by nursery s t a f f  unaware of FST 
r e s u l t s .  The mean b i r t h  weight was 32 

' wks. Of the  73 i n f a n t s  with a p o s i t i v  
FST, 2 had TRD. In  13 i n f a n t s  with an 
in termediate  FST 1 had TRD and 1 RDS. 
In  8 i n f a n t s  wi th  a negative EST 4 de- 
veloped TRD and 2 had RDS. The incidence of r e sp i r a to ry  d i f f i -  
cu l ty  due t o  inadequate lung matur i ty  is 9% (8/94) which could 
be reduced t o  3% (2/73) i f  t he re  were appropr ia te  delay f o r  ECS 
when intermediate  o r  negat ive  FST was observed. The da t a  suggest 
t h a t  assessment of f e t a l  lung matur i ty  seems ind ica t ed  t o  mini- 
mizc r e sp i r a to ry  d i f f ; c u l t v  i n  i n f a n t s  de l ive red  by ECS. 

T H E  VARIABILITY OF PO2 IN NEWBORN INFANTS IN 

728 RESPONSE TO ROUTINE CARE. B. C. Dangman, T. 
Hegyi, M. Hiatt, L o  Indyk, and L o  S o  James, Coll. of 

Phys. & Surg,, Columbia Univ., Dept, of Pediatrics, New York. 
Unexpected and clinically important variations in arterial oxygen ten- 

sion (PO2) have been noted in infants a t  rest and during routine clinical or 
diagnostic maneuvers not normally thought to have a significant effect on 
the infant's oxygenation. Using the Huch transcutaneous sensor to measure 
PO2 in sick newborns, we have monitored continuously for periods of several 
hours the P02, heart rate, respiratory rate and wave form, and the periph- 
eral perfusion, Our analysis of each event includes the time delay from 
start of the procedure to some effect seen in the cardiac, respiratory and 
oxygen signal, the maximum change produced in each parameter, the 
time course of these changes and the recovery time. The PO2 of an infant 
a t  rest with stable heart rate and respiratory pattern can vary by + 15 mmHg. 
During crying the PO2 usually decreases, often by as much as 50 KmHg. 
Simple manipulations such as taking vital signs and physical examination 
produce falls of up to 30 mmHg while endotracheal suctioning can produce 
a decrease in PO2 of up to 40 mmHg, with recovery time as long as 7 min. 
The accompanying bradycardia is much more transient than the hypoxemia. 
Thus isolated blood gas samples do not give PO2 values which are represen- 
tative of the infant's oxygenation. These observations have significant 
implications relating to present-day practices in the management of sick 
newborn infants. 

PHYSIOLOGICAL CHANGES INDUCED BY THEOPHYLLINE IN THE 729 TREATMENT OF APNEA I N  PRETERM INFANTS. Maria Davi, 
Kor Sankaran, Keith Simons, E s t e l l e  Simons, Mary M. 

Seshia ,  Henrique R iga t to ,  Univ.of Manitoba,Dept. of Ped.,Winnipeg. 
Five preterm i n f a n t s  (b.w.0.9-1.3 kg) with pe r iod ic  breathing 

o r  apnea (> lo  sec)  were s tudied on 14 occasions ,before  and 48 h r s  
a f t e r  t he  adminis t ra t ion of theophyllifle ( 3  mg/kg,q6h). We de te r -  
mined the  incidence of apnea,minute v e n t i l a t i o n  ( tE )  , a lveo la r  PO2 
and PC02, a r t e r i a l  pH,PC02 and PO2, r e sp i r a to ry  responses t o  C02 
and s p e c i f i c  dynamic compliance (Csp). We measured v e n t i l a t i o n  
with a nosepiece and screen flowmeter, us ing a constant  flow- 
through t o  e l iminate  dead space and valves .  Analyses were made 
from 3-5 rnin a f t e r  the  baby began breathing room a i r  o r  02 en- 
r iched mixtures (21% o r  40% 07) ,  a lone o r  wi th  2% C02. Resul ts :  

Apnea cE P ~ C O ~  P A C O ~  PA02 Pa02 posi- CsP 
No/hr Llminlkg mm Hg mm Hg mm Hg mm Hg s lope tionn cm ~ ~ 0 - l  

B* 60 .249+.024 49+2 49+2 138+16 71512 .015+.006 53+6 .11+.02 
A* 5 .331+.019 37+3 4022 153+15 77i9 .033+.001 37+1 .10+.01 
P c.05 c.005 c.01 c.005 c .01 N.S. < .05  <.05 N.S. 
A l l  values :  mean5.E.;  B* = before;  A* = a f t e r  theophyl l ine  
t Response curve i n  Llminlkglmm Hg; (I PACO~ a t  .300 Llminlkg. 
These  finding^ suggest:  a )  theophyl l ine  does decrease  the  inc i -  
dence of apnea; b) t h i s  decrease  i s  a s soc i a t ed  wi th  an inc rease  
i n  a lveo la r  v e n t i l a t i o n ,  an increased s e n s i t i v i t y  t o  C02, and a 
pronounced s h i f t  of the  C02 response curve t o  t h e  l e f t ;  and c )  
lung mechanics a r e  not  a f f ec t ed  by the  use of t h i s  drug. The da t a  
a r e  cons i s t en t  wi th  the  idea  t h a t  apnea is  a r e f l e c t i o n  o f  a 
depressed r e sp i r a to ry  con t ro l  system. 

T H E  E F F E C T  O F  PREVIOUSLY ADMINISTERED 
ANTIBIOTICS ON T H E  TIME O F  ONSET AND CLIN- 
ICAL COURSE O F  NECROTIZING ENTEROCOLlTIS  

( N E C ) .  Robe r t  A . d e L e m o s .  Donald M.Nul l .  J r . ,  & L a w r e n c e  C. 
F r a n k l i n  (Spon. by  M.J. Sweeney) ,  Wilford  Ha l l  USAF Med ica l  
C e n t e r .  Dept of P e d i a t r i c s ,  San Antonio. Tx .  

T o  documen t  t h e  r e l a t i o n s h i p  be tween  p r i o r  an t ib io t i c  a d m i n k -  
t r a t i o n  and  the  deve lopmen t  of NEC,  we  ana lyzed  r e c o r d s  of a l l  
infants  u n d e r  2000 g r a m s  a d m i t t e d  s i n c e  a s t a n d a r d  a p p r o a c h  t o  
NEC w a s  e s t ab l i shed  ( A m e r  J S u r g  126:758.1973). Two  g r o u p s  of 
infants  w e r e  ident i f ied: those  r ece iv ing  an t ib io t i c s  wi thin  48  b u r s  
of b i r t h  and  those  given none u n l e s s  s i g n s  of NEC a p p e a r e d .  The  
n o  an t ib io t i c  infants  had h ighe r  a p g a r  s c o r e s  a n d  a l ower  inci -  
d e n c e  of IRDS and  v a s c u l a r  ca the t e r i za t ion .  T h e  inc idence  of 
NEC w a s  s ignif icant ly  &r ( t ab le )  in t h o s e  b a b i e s  who &I 

# NEC Age a t  Dx S u r g  Dea ths  
No an t ib io t i c s  303 50 (. 165) 8 . 9  d a y s  14 10 
An t ib io t i c s  634 51 ( .  080)  1 9 . 9 d a y s  2 l  - 

937 101 f .  108) 13.5 17 11 
r e c e i v e d  an t ib io t i c s  p rev ious ly .  w h e n  NEC o c c u r r e d  in t h e s e  
infants  i t  a p p e a r e d  l a t e r ,  had f ewer  s u r g i c a l  compl i ca t ions  a n d  
lower  m o r t a l i t y .  When NECdeve loped  a f t e r  21 d a y s  pneumatos i s  
of t h e  c a e c u m  a n d  s m a l l  i n t e s t ine  w a s  uncommon ,  o c c u r r i n g  in 
on ly  9.570 of t h e s e  b a b i e s  as c o m p a r e d  t o  80% of t b s e  p re sen t -  
ing in t h e  f i r s t  two weeks .  P r i o r  u s e  of an t ib io t i c s  in p r e -  
m a t u r e s  p r e v e n t s  o r  l e s s e n s  t h e  s e v e r i t y  of NEC.  



ALBUMIN DISAPPEARANCE I N  NEWBORNS DURING EX- 731 CHANGE TRANSFUSIONS+WITH ALBUMIN-E~ICHED 
4CD BLOOD. B. D o r a y  , G. ~ a n l a n '  a n d  H. Ba rd ,  

Un. of M o n t r e a l  a n d  ~ ; * o ~ i t a l  S t e - J u s t i n e ,  M o n t r e a l .  
B l o o d  f o r  e x c h a n g e  t r a n s f u s i o n s  (ET)  of n e w b o r n s  i s  

o f t e n  e n r i c h e d  w i t h  human serum a l b u m i n  f o r  increased 
r e m o v a l  o f  b i l i r u b i n ,  t h e  f a t e  o f  a l b u m i n  h a s  n o t  b e e n  
i n v e s t i g a t e d  i n  t h e s e  i n f a n t s .  I n  2 8  ET, ACD b l o o d  
was  e n r i c h e d  b y  a d d i n g  5 0  cc (12 .5  gm) o f  s a l t - f r e e  
s e r u m  a l b u m i n ,  a f t e r  r e m o v a l  o f  50 cc o f  p l a s m a ,  i n -  
c r e a s i n g  t h e  szrum a l b u m i n  l eve l  o f  t h e  d o n o r ' s  b l o o d  
t o  7.150 gm3 ( -  0 .882) .  The  receiver 's  a l b u m i n  w a s  
3.735 gm% ( -  0 .414)  a t  t h e  Q e g i n n i n g  o f  t h e  ET a n d  on- 
l y  increased t o  4 .820 gm% ( -  0 .517)  a t  t h e  end o f  t h e  
p r o c e d u r e .  T h i s  w a s  67.4% o f  t h e  d o n o r ' s  level .  S i -  
m u l t a n e o u s l y ,  tpe d o n o r ' s  s e r u m  g a m m a - g l o b u l i n  l e v e l  
was  0.860 gy% ( -  0.272)  w h i l e  t h e  r e c e i v e r ' s  w a s  
0.722 gm% ( -  0 .168)  b e f o r e  a n d  0 .573 gm% ( 2  0 .118)  a t  
t h e  e n d  o f  t h e  e x c h a n g e .  T h e  f i n a l  l e v e l  o f  g l o b u l i n  
b e i n g  66.6% of t h e  d o n o r ' s  level. S i n c e  t h e  c h a n g e s  
i n  s e r u m  a l b u m i n  a n d  gamma-g lobu l in  w e r e  e q u a l ,  i t  
s u g g e s t e d  e i t h e r  a r a p i d  a n d  m a r k e d  increase i n  b l o o d  
v o l u m e  o r  a t r a n s c a p i l l a r y  e s c a p e  o f  a l b u m i n  a n d  g l o -  
b u l i n ,  o r  b o t h .  The  a v e r a g e  d i s a p p e a r a n c e  r a t e  o f  33% 
f o u n d  i n  t h i s  s t u d y  w a s  l a r g e r  t h a n  t h e  13-20% r e p o r t e d  
f o r  n o r m a l  n e w b o r n s .  T h e s e  r e s u l t s  a r e  i n  f a v o r  of 
b o t h  v o l u m e  i n c r e a s e  and a t r a n s c a p i l l a r y  e s c a p e  o f  
a d d e d  albumin. 

PERSISTENCE OF THE FETAL CIRCULATION (PFC): DEVELOP- 732 MENT OF AN ANIMAL MODEL. Willa H. ~ r & n o n d  and John M 
Bissonnette.  Univ.Oregon Health Sciences Center,  Div. 

Pe r ina t a l  Medicine, Por t land (Spon. by Robert C .  Neerhout) 
C l i n i c a l  s t u d i e s  have s h o k  H coorkla t ion between PFC and preg- 

nancy complications which may have produced i n t r a u t e r i n e  asphyxia 
Chronic hypoxia was successful ly  induced i n  3 lamb fe tuses  from 
115 days ges t a t ion  by micro-embolization o f  t h e  maternal p l acen ta  
(Creasy,R. e t  a l .  Am.J.Obs.Gyn. 112:566, 1972). Ca the t e r i za t ion  
s t u d i e s  on t h e  hypoxic f e t u s e s  del ivered a t  term by Cesarean sec-  
t i o n  showed an inc rease  i n  pulmonary a r t e r y  pressure  (PAP) com- 
pared t o  con t ro l  lambs. In two of t he  chronic  hypoxic lambs PAP 
exceeded systemic a r t e r i a l  uressure  (SAP). .- . . 
Fe ta l  P,07(torr) Fe t a l  pH Newborn PAP Newborn SAP Newborn Newborn . - 

high low high low mm Hg HE Pa02 PH 
El 24 16.8 7 .387.3364.5*6.6* $88.5+5 50.0*4.17.27*.03 
E2 27 18.2 7.41 7.29 83.0t9.9 77.8+2.8 57.8a1.3 7.26i.06 

C2 - - - 49.4+5.6 116.3r10.6 59.6t2.6 7.33*.02 
C3 - - - 20.3r2.2 61.2'5.8 67.8*5.9 7.24 +.40 
*Mean * S.D. 

These da t a  suggest  t h a t  i n t r a u t e r i n e  hypoxic s t r e s s  is  impor- 
t a n t  i n  t h e  development o f  pathologic  neonata l  pulmonary hyper- 
t ens ion .  The successful  production o f  a l a r g e  animal model f o r  
PFC holds promise f o r  d e t a i l e d  inves t iga t ion  of t h e  pathophysiol- 
ogy and the rapeu t i c s  o f  t h i s  important c l i n i c a l  e n t i t y .  
Supported by t h e  Oregon Heart Association. 

A PROSPECTIVE CONTROLLED TRIAL OF OPAL KANAMYCIN PRO- 
7 2  2 PKYLAXIS FOR NEONATAL NECROTIZING ENTEROCOLITIS . ' Ou Edmund A .  Egan, Gonzalo A. Mant i l la ,  Robert M. Nelson, 

and Donald V .  Eitzman, Univers i ty  of F lo r ida  College of Medicine, 
Department of P e d i a t r i c s ,  Gainesvi l le .  

In  Ju ly ,  1974, a prospect ive  con t ro l l ed  s tudy was i n i t i a t e d  t o  
determine i f  a regime of o r a l  kanamycin, 15 mg/kg/day i n  a t . i . d .  
dosage prevented neonata l  nec ro t i z ing  e n t e r o c o l i t i s .  The study 
was l imi t ed  t o  i n f a n t s  under 1500 grams birthweight who survived 
t o  feedings .  Placement i n  treatment o r  con t ro l  group depended 
only on whether t h e  l a s t  d i g i t  o f . t h e  h o s p i t a l  number was even o r  
odd. Blood l e v e l s  of kanamycin were determined i n  t h e  f i r s t  1 2  
t rea tment  i n f a n t s  and were l e s s  than.0.5 mglml the  l e v e l  of de- 
t e c t a b i l i t y  of t he  t e s t .  Diagnosis of nec ro t i z ing  e n t e r o c o l i t i s  
required r ad io log ic  confirmation of pneumatosis o r  pneumoperi- 
toneum. I n  the  13  months of t he  s tudy,  t he re  were 5 cases  i n  40 
c o n t r o l  i n f a n t s  and 0 cases  i n  35 treatment i n f a n t s  (p=0.038, 
F i she r ' s  Exact Test ) .  Fur ther  ana lys i s  of 1 8  sepa ra t e  f a c t o r s ,  
poss ibly  associa ted with e n t e r o c o l i t i s ,  showed no d i f f e rence  be- 
tween treatment and con t ro l  groups. The in fec t ion  r a t e  was the  
same i n  both  groups, although kanamycin r e s i s t ance  reappeared i n  
col i form organism i so l a t ed  from nursery p a t i e n t s  during the  study. 
The s tudy demonstrated e f f ec t iveness  of prophylact ic  o r a l  kanamy- 
c i n  i n  prevent ing nec ro t i z ing  e n t e r o c o l i t i s  i n  small premature 
i n f a n t s .  
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EXPERIENCE IN A RURAL LEVEL I1 PERINATAL CENTER. 
Robert N. Enberg, Robert H. Cox, S.Michaeleen Frahm, 
Hays, Ks. Sponsored by Herbert Wenner, Kansas City,Mo. 

I1 Per ina t a l  Center was developed i n  Hays, Kansas t o  
s e rve  the  60,000 people i n  sparcely  populated NorthwesternKansas. 
The cen te r  provides se rv i ces  i n  4 areas :  (1) obste t r ic- including 
capaci ty  fo r  evaluat ion of f e t a l  s t a t u s  before  and dur ing l abo r ,  
(2) neonatal-including a NICU s t a f f e d  wi th  t r a ined  nurses  on a l l  
s h i f t s ,  (3) transport - providing infants with supportive c a r e  whi le  
i n  t r a n s i t  by t r a ined  N I C U  nurses and (4) education-providing a 
s e r i e s  of weekly t r a i n i n g  se s s ions  f o r  physic ians  and nurses  i n  
14 ou t ly ing  hosp i t a l s .  

One hundred twelve patients have been admitted ID t h e  N I C U  from i t s  
beginning i n  January, 1974 through December 1975. S ix ty - s ix  
i n f a n t s  were born i n  ou t ly ing  h o s p i t a l s ,  and 49 of t hese  were 
t r ans fe r r ed  toHays  wit with the center's t r anspor t  system. Forty- 
s i x  were inborn. Among the  112 i n f a n t s ,  73 were preterm, 66 had 
r e s p i r a t o r y  d i s t r e s s ,  60 had umbil ica l  a r t e r y  c a t h e t e r i z a t i o n ,  11 
receivedCPAP, 9underwent exchange t ransfusion.  Twenty-three were 
t ranspor ted t o  l eve l  I I I c e n t e r s .  There were21 deaths-6 l o c a l l y ,  
3 i n  t r anspor t  and 12 a f t e r  reaching a t e r t i a r y  center .  

The Hays Pe r ina t a l  Center i s  s t a f f e d  s o l e l y  by physic ians  i n  
p r i v a t e  p r a c t i c e  and without a grants- in-a id  o r  ou t s ide  sources 
of funding. Ongoing consu l t a t i on  i s  obta ined from one of t h ree  
t e r t i a r y  cen te r s  near ly  equadis tant  from Hays. 

This experience ind ica t e s  t ha t  Level I1 P e r i n a t a l  Centers can 
b e  developed and supported from se rv i ces  developed wi th in  an 
isola ted community augmented by t e r t i a r y  cen te r s .  

INTRAUTERINE GROWTH RETARDATION (IUGR): THE SPONTANE- 
OUS CONTRACTION STRESS TEST I N  TIMING THE DELIVERY. 735~ A.Fanaroff ,.i .Go id fa rbM.vvesand  I .Merkatz.CIRU 

School of Medicine,Depts.of Ped.8 Rep. B io l .  Cleveland,Ohio. 
Timing of del ivery  remains t h e  most ,problematic a spec t  of  ante-  

partum management f o r  severe  IUGR. There has been no way t o  d i s -  
t i ngu i sh  those  babies f o r  whom immediate del ivery  i s  indicated 
from those  f o r  whom continued suboptimal growth and f u r t h e r  matur- 
a t i o n  may be bene f i c i a l .  We r epor t  t h e  s ign i f i cance  of l a t e  f e t a l  
hea r t  rate(FHR)decelerations associa ted with spontaneous u t e r ine  
con t r ac t ions  i n  pa t i en t s  with suspected I U G R .  Over an 8 month 
pe r iod , l2  p a t i e n t s  w i t h  suspected IUGR pr io r  t o  term were super- 
vised with f requent  monitoring by external  cardiotocography. 62 
non-stressed recordings of a t  l e a s t  one hour ' s  durat ion were 
obta ined.  Per iodic  con t r ac t  ions were noted on 43 occasions(70%).  
A i l  12 pa t i en t s  evidenced spontaneous con t r ac t ions  on I o r  more 
recordings and 4 pa t i en t s  demonstrated FHR dece le ra t ions  in re- 
sponse t o  t h e  con t r ac t ions .  Delivery of t hese  4 in fan t s  was expe- 
d i t ed  by cesarean sec t ion  a t  29-37 weeks. They were a l l  SGA(800- 
1420 gms). None developed RDS. 2 in fan t s  survived and a r e  normal 
t o  date .  One died of  necrot iz ing e n t e r o c o l i t i s  and I has poren- 
cephaly. Bo+h cornpl i c a t  ions may be r e l a t ed  t o  chronic  i n t r au te r ine  
hypoxia re inforcing t h e  s ign i f i cance  of t h e  abnormal FHR f ind ing .  
Negative monitoring observat ions  on t h e  8 remaining i n f a n t s  were 
u t i l i z e d  t o  extend expectant  management un t i l  pulmonary matur i ty ,  
labor o r  preeclampsia ensued. The spontaneous con t r ac t  ion s t r e s s  
t e s t  i s  a non-invasive physiologic t e s t  of p lacenta l  reserve 
which provides important data  in t he  pre-term management of t h e s e  
high r i s k  pregnancies.  

SCALP ABSCESS: A COMPLICATION OF FETAL MONITORING. 
Henry M. Feder, Jr., William C. MacLean, Jr.,  E .  736 --- Richard Moxon. (Spon. by David H. Carver) . 

F e t a l  monitoring (FM) with t h e  s p i r a l  e l ec t rode  i s  widely ac- 
cepted. Scalp abscess has been repor ted t o  be a r a r e  (0.33%) and 
mostly non se r ious  complication, usual ly  r equ i r ing  only l o c a l  
t rea tment .  A review o f  t h e  outcome of i n f a n t s  born a f t e r  EM a t  
Johns Hopkins ( e s t .  50% of 2061 l i v e  b i r t h s )  during t h e  p a s t  yea r  
suggests  t h a t  s c a l p  abscess r e l a t e d  t o  FM may be more common and 
se r ious  than previously  recognized. 

Nine cases  of s c a l p  abscesses were found. A l l  were diagnosed 
wi thin  4 days of b i r t h .  Abscesses ranged from 0.5 t o  8 an. Or- 
ganisms were recovered from t h e  abscess i n  6 of 9 cases .  I n  5, 
a s i n g l e  organism was i s o l a t e d  - 3 with H. inf luenzae b (HIB) , 1 
Group A s t r e p  and 1 microaerophi l ic  s t r e p .  The s i x t h  case  grew 
4 d i f f e r e n t  organisms. In  2 cases  i d e n t i c a l  organisms were cul-  
t u red  from blood and abscess. I n  t h e  f i r s t ,  HIB was i s o l a t e d .  
I n  t h e  second, Group A s t r e p  was grown from abscess ,  blood, and 
maternal cervix. This case was f u r t h e r  complicated by a sk in  t o  
bone slough over t he  abscess s i t e  r equ i r ing  a g r a f t .  

The 0.87% incidence of s c a l p  abscess i n  t h i s  p a t i e n t  popula- 
t i o n  was h ighe r  than previously  repor ted.  Local and systemic 
complications of t hese  in fec t ions  emphasize t h e  p o t e n t i a l  hazard 
of FM. 



NON-SIGNIFICANCE OF FWIYATAL ASPHYXIA IN THE DEWLDP- 

737 !IENT OF INTRAVESJTRICULAR HC"OF8HAc;F: (IVH). Joseph A. 
Cmrcia-Prats, John D. Kenny , .Anthony J .S .  Corbet , 

James M. Adams, Arnold J. Rudolph. Department of P e d i a t r i c s ,  
Baylor Col lege o f  Medicine, Houston. 

To test t h e  hypothesis  t h a t  p o s t n a t a l  asphyxia causes  IVH, 35 
high r i s k  premature i n f a n t s  (Apgar score 3 o r  l e s s ,  C i  32 weeks o r  
l e s s ,  HhD o r  IPPV) were followed a f t e r  t h e  f i r s t  hour o f  l i f e  wi th  
measurements o f  blood l a c t a t e ,  pyruvate and a r t e r i a l  blood gases  
every 8 hours  f o r  3 days. The r a t i o  o f  l a c t a t e  t o  pyruvate (L/P) 
was ca l cu la t ed .  IVH was diagnosed i n  8 s u b j e c t s  by sudden c l i n i -  
c a l  d e t e r i o r a t i o n ,  h m r r h a g i c  CSF and t y p i c a l  neurologic  s igns .  
A l l  8 d i ed  and au tops i e s  were obta ined on 6 which confirmed t h e  
d i agnos i s  of IVII. Sub jec t s  wi th  IVH were less mature (IVH-29.8 
weeks 2 0 . 6  SE, no IVH-32.5 weeks 5 0.5  SE, Pc0.01) and had a 
h ighe r  incidence o f  HED (IVH-8/8, no IVH-11\27, 1y0.025) ,  however 
p r i o r  t o  IVH no d i f f e rence  i n  any acid-base parameter was seen :  Ehxw] Elin Pa02 Max Pa% )lax Lac Ew LIP 
no IVH 61 .1  nhE2.8 48  torr+4 48 t o m 5 3  4 . 1  -0.5 89 5 5  
IVH 72.3  nbl57.2 47 torrA4 57 t o m 3  5.4  mMLl.1 185 5 8  

(Values are mean 5 SE, a l l  P>0.10) 
The l a r g e  d i f f e r e n c e  seen i n  LIP between t h e  two groups may be 
expla ined by t h e  s i g n i f i c a n t  negat ive  c o r r e l a t i o n  found between 
L/P and GA i n  t h e  no IVII group ( r  =-0.4, P<0.05). Af t e r  IVH and 
subsequent c l i n i c a l  d e t e r i o r a t i o n  t h e  m i r m r m  L/P and blood l ac -  
t a t e  were s i g n i f i c a n t l y  higher  than i n  t h e  no IVH group (Pc0.025). 
We conclude t h a t  prematur i ty  is t h e  most important f a c t o r  i n  t h e  
e t io logy  o f  IVH and pos tna t a l  asphyxia could not be impl icated by 
t h i s  s tudy.  

A SURVEY OF HUMAN MILK SANPLES FOR I N H I B I T O R  OF B I L I -  
RUBIN UDP-GLUCURONYL TRANSFERASE. Gayatr i  Garg, Ruth 738 Winkler and Ronald L. Poland, Wayne S t a t e  Univ., Chn- 

d ren ' s  Hospi ta l ,  Hutzel Hospi ta l ,  Depts. of Peds. and Nurs., 
De t ro i t ,  Michigan 

We s tud ied  E l  ccnsecut ive  human milk samples obta ined on t h e  
2nd to  5 th  postpartum day from heal thy l a c t a t i n g  volunteers  us ing 
t h e  assay system of S t r ebe l  and Odell (Ped ia t r .  Res. 5 :548,1971) ,  
wi th  rat  l i v e r  microsomes as t h e  enzyme source and b i l i r u b i n  and 
UDP-glucuronic ac id  a s  subs t r a t e s .  Only one of 81 samples had an 
i n h i b i t o r  (0% of con t ro l  a c t i v i t y )  and no jaundice was detected 
i n  t h i s  mother ' s  baby o r  t h e  o lde r  s i b  ( a l so  b reas t - f ed ) .  

I n  c o n t r a s t ,  when 11 o the r  milk samples obta ined from mothers 
of i n f a n t s  with unexplained prolonged unconjugated hyperbi l i ru-  
binemia were s i m i l a r l y  t e s t e d ,  5/11 had an i n h i b i t o r .  

I n  s e r i e s  of s tandard enzyme assays  where increas ing amounts of 
i nh ib i to ry  milk were added, enzyme a c t i v i t y  decreased asmilk  con- 
c e n t r a t i o n  was increased up t o  1 2 %  (v/v) . Unknown milk samples 
were added to  t h e  enzyme assay t o  a f i n a l  concentra t ion of 13.5%. 
"Normal" milks gave 47-135% of c o n t r o l  enzyme a c t i v i t y .  Inhibi -  
t o ry  milks gave 0-11% of con t ro l  a c t i v i t y .  None of t h e  samples 
f e l l  between 1 2  and 46% of con t ro l .  

I n  an unselected populat ion of l a c t a t i n g  women, t h e  incidence 
of an i n  v i t r o  i n h i b i t o r  of b i l i r u b i n  UDP-glucuronyl t r ans fe ra se  
i s  low. Enzyme i n h i b i t o r  was more f requent ly  detected when t h e r e  
was a p r i o r  h i s t o r y  of prolonged " id iopa th i c"  neonata l  jaundice. 
I n  one in s t ance ,  an i n h i b i t o r  was detected i n  maternal milk un- 
a s soc ia t ed  wi th  prolonged neonata l  jaundice. 

NEONATAZ. HYP0XEMIA:TOLAZOLINE RESPONSIVENESS. 739 B. Goetzman, P. Sunshine, J. Johnson, R. Wennberg, 
A. B a r t o l e t t i ,  A. Hackel, and D. Merten, Department o f  

P e d i a t r i c s ,  Univers i ty  o f  Ca l i fo rn i a ,  Davis-Sacramento Medical 
Center and.Stanford ~ b i v e r s i t ~  Hospi ta l .  

Fo r ty - s ix  hypoxemic neonates were t r e a t e d  wi th  t o l a z o l i n e ,  a 
pulmonary vasod i l a to r .  In fan t s  were s e l e c t e d  t o  receive  t h e  drug 
when 1 )  hypoxemia(mean Pa02-34 t o r r )  was r e f r a c t o r y  t o  mechanical 
v e n t i l a t i o n  o r  2) severe  pulmonary hypertension was documented by 
ca rd i ac  c a t h e t e r i z a t i o n .  Tolazol ine  'Gas infused v i a  s c a l p  ve in  
1-2  mg/kg over  10 minutes followed by 1-2 mg/kg/hr. Ten i n f a n t s  
wi thout  apparent  lung d i sease  were considered t o  have primary 
pulmonary hyper tension o f  t h e  newbom and 8(80%) responded with a 
mean inc rease  i n  Pa02 o f  116 t o r r  w i th in  1 hour o f  beginning 
to l azo l ine  in fus ions .  One responding i n f a n t  and t h e  two non-resp- 
onders d ied.  Th i r ty - s ix  infants( inc1uding 26 prematures) wi th  a 
v a r i e t y  o f  pulmonary d i so rde r s  including hya l ine  membrane d i sease  
(21 in fan t s )  , meconium asp i r a t ion (6 )  and i n t r a u t e r i n e  pneumonia(3) 
received to l azo l ine .  Twenty-one(58%) o f  t h e  36 responded wi th  
a mean inc rease  i n  PaOZ of 130 t o r r  w i th in  1 hour o f  beginning 
to l azo l ine  in fus ions  and 13(62%) o f  t hese  survived.  F i f t een  
p a t i e n t s  d i d  n o t  respond t o  t o l azo l ine  and on ly  3(20%) survived.  
Responders could n o t  be  d i s t i ngu i shed  from non-responders by c l i n -  
i c a l  o r  l abo ra to ry  f e a t u r e s  p r i o r  t o  t o l azo l ine  adminis t ra t ion.  
Complications poss ib ly  r e l a t e d  t o  t o l azo l ine  occurred i n  14 
p a t i e n t s .  These d a t a  suggest  t h a t  pulmonary vasospasm is e t i o l o g -  
i c a l l y  important i n  a s i g n i f i c a n t  number o f  hypoxemic neonates 
both  wi th  and wi thout  pulmonary parenchymal disease .  Tolazol ine  
may be a u s e f u l  t he rapeu t i c  agent i n  t h i s  s e l e c t e d  group. 

LIGHT INDUCED VITAMIN DEFICIENCY IN THE NEONATE 
. mis h afael e z  ar  Id . le and ack 740 kn?:02er% N:i;ork M k i z a l  'El l ~ ~ e , ~ D $ r t m e ~ ~ ~ f  

Pediatrics, New York, N.Y. 
Phototherapy is widely used to  reduce serum bilirubin levels in the mod- 

erately hyperbilirubinemic neonate. The light most effective for these pur- 
poses has an  emission spectrum which encompasses the maximum absorption 
peak of riboflavin. From in vitro studies it has been postulated that photo- 
dynamically activated riboflavin generates singlet oxygen which decompos- 
es  bilirubin. During this process the vitamin is also decomposed. It was 
shown that such light can penetrate the skin loyers, including vascular 
layers, permitting photochemical reactions to  occur. This investigation 
was designed to determine whether riboflavin deficiency occurs in infants 
undergoing phototherapy. Twenty-one hyperbilirubinemic neonates were 
tested before and after exposure to light. Five infants with comparable 
bilirubin levels not requring phototherapy were the controls. Riboflavin 
deficiency was determined from the estimation of erythrocyte glutathione 
reductase activity, using a specific and sensitive method previously shown 
fo  reflect the riboflavin nutritional status of the neonate. Sixteen of the 
21 neonates in the study group became vitamin deficient after light therapy. 
None of the controls developed deficiency during a comparable period of 
time. The deficiency was not correlated with race, sex, birth weight, 
dietary regimen nor serum bilirubin level. The vitamin deficiency was tor 
related with duration of time that the infants were exposed to light. All 
of those exposed for more than 48 hours became deficient; half of those 
for lesser periods of time became deficient. The vitamin deficiency may 
affect the wellbeing of the neonate and may contribute to the previously 
reported transient failure to thrive in infants undergoing phototherapy. 

HYPERVISCOSITY I N  THE SMALL-FOR-GESTATIONAL AGE I N -  
74, FANT-INCIDENCE AND R I S K .  P.". Hakanson and K. S. 

Brown Univers i ty  Program i n  Medicine, Women and In- 
f a n t s  Hospi ta l  of R . I . ,  Department of P e d i a t r i c s ,  Providence, R . I .  

To determine the  incidence and c l i n i c a l  morb id i t i e s  o f  hyper- 
v i scos i ty  syndrome i n  smal l - for-gesta t ional  age (SGA) i n f a n t s ,  a 
one-year prospect ive  study w a s  conducted a t  a materni ty  h o s p i t a l  
i n  1975. Of t h e  4974 l i v e b i r t h s ,  79 (1.6%) were SGA ( b i r t h  weight 
< l o t h  p e r c e n t i l e  and s igns  of ma lnu t r i t i on ) .  Whole blood v i scos i -  
t y  measurement on these  SGA i n f a n t s  revealed a 17.7% (14/79) in-  
cidence of hyperviscosi ty  ( v i s c o s i t y ,  2 S . D .  above the  norm.) No 
s i g n i f i c a n t  d i f f e rences  were observed between the  hyperviscous 
and normoviscous groups wi th  r e spec t  t o  toxemia, p l acen ta l  sepa- 
r a t i o n s ,  f e t a l  anomalies,  s e p s i s ,  hypoglycemia, and hypocalcemia. 
Morbidity as scored by symptoms i n  r e sp i r a to ry ,  cardiovascular ,  
neurological ,  and g a s t r o i n t e s t i n a l  systems were s i g n i f i c a n t l y  
g rea t e r  i n  t he  hyperviscous than i n  t he  normoviscous groups (50% 
vs. 8.2% with > 2 of 4 morbidity s co re ,  p <0.005). Polycythemia 
( c e n t r a l  venous hematocr i t  ( ( C V H ) )  >64%) was more common i n  the  
hyperviscous group, and with increas ing CVH, blood v i s c o s i t y  i n -  
creased. The CVH a t  which symptomatic hyperviscosi ty  became mani- 
f e s t  w a s  64%; and no c o r r e l a t i o n  could be shown f o r  morbidity 
score  and (hype r )v i scos i ty  value. S i g n i f i c a n t l y ,  4 of 14 hyper- 
v iscous  i n f a n t s  (28.6%) developed nec ro t i z ing  e n t e r o c o l i t i s  (NEC) 
wi thin  th ree  days of b i r t h ,  while only 1 of 65 normoviscous in-  
f a n t s  (1.5%) developed the  condi t ion (XZ ana lys i s ,  p c0.005). 
These da t a  i n d i c a t e  t h a t  i n  SGA i n f a n t s  hyperviscosi ty  f requent ly  
occurs a t  CVH F 64% and c a r r i e s  s i g n i f i c a n t  r i s k  of neonata l  mor- 
b i d i t y ,  including NEC. 

NECROTIZING ENTEROCOLITIS A N D  THE PATENT DUCTUS 742 ARTERIOSUS. Richard E. Heath, Frank W. Bowen, (Spon. 
bv Gordon B. Averv), William Beaumont Armv Medical 

Center,  ~ e ~ t . "  of Ped. , ~ e o n a t i i  .SVC. , El Paso, Texas - 
The patent  ductus a r t e r i o s u s  (PDA) can allow LS R shunting of 

blood which may cause bowel ischemia. Ischemia i s  a proposed 
f a c t o r  i n  t h e  pathogenesis of nec ro t i z ing  enterocol i t i s  (NEC). 
To evaluate  t h e  r e l a t ionsh ip  of t h e  PDA t o  N E C ,  s e r i a l  echocardi- 
ograms were performed on 21 premature i n f a n t s .  A r a t i o  of t h e  
l e f t  a t r i a l  t o  a o r t i c  root  s i z e  (LaIAo) was determined f o r  each 
t r ac ing .  The La/Ao determination and i t s  r e f l e c t i o n  of ducta l  
shunt have been described by Silverman. Based on La/Ao determi- 
nat ions ,  2 groups of i n fan t s  were iden t i f i ed .  Grouo 1 had s e r i a l  
La/Ao r a t i o s  t h a t  were e i t h e r  p e r s i s t e n t l y  e levated (>1.0  f o r  7 
days o r  un t i l  PDA l i g a t i o n )  o r  were normal i n i t i a l l y  ((1.0) but 
became elevated p r i o r  t o  t h e  development of N E C .  Group 2 had 
La/Ao r a t i o s  t h a t  were e i t h e r  cons i s t an t ly  normal o r  were e l e -  
vated i n i t i a l l y  but  showed a cons i s t an t  downward trend. Each 
qroup was divided i n t o  a Subproup A (had NEC) and a Subgroup B 
(no NEC). N E C  was diagnosed on t h e  bas i s  of abdominal d i s t e n t i o n ,  
blood in t he  s t o o l s ,  and pneumatosis i n t e s t i n a l i s .  9 of 13 (69%) 
of Group 1 developed NEC compared t o  1 o f  8 (12.5%) of Group 2. 
7 o f  10 in  Subgroups A developed congestive hea r t  f a i l u r e  (CHF) 
whereas 3 of 11 (27%) o f  Subgroups B had CHF. 5 of 10 (50%) of 
Subgroups A required PDA l i g a t i o n ;  whereas 2 of 11 (18%) of Sub- 
groups B required l i g a t i o n .  A p e r s i s t e n t  o r  increas ing PDA shunt 
appears t o  be r e l a t ed  t o  t h e  subsequent development of N E C .  



CONTINUOUS MONITORING O F  PO2 IN SICK NEONATES 

743 DURING PERIODS OF RESPIRATORY INSTABILITY. T. Hegyi 
M. Hiatt, B.C. Dangman, L. lndyk & L.S. James. Coll. of 

Phys. &Surg., Columbia Univ., Div. of Perinatal Medicine, New York. 
We have been able to quantitate rapid changes in arterial oxygen ten- 

sion (PO ) in response to both spontaneous events (apnea, periodic breathing) 
and to afterations in ventilatory supporij by means of the Huch transcutan- 
eous sensor. Single and complex events have been recorded in 50  newborns 
and correlated with PO heart rate, respiratory rate and waveform and 
peripherol perfusion. &ring apnea the time from cessation of respiration to 
the onset of the PO change ranged from 0-10 sec. with PO decreasing by as 2 much as 50  mm ~ g ( ? a n g e  5-50). The time needed to regaln a stable PO 

2 ranged from 30-300 sec. with more severe episodes requiring longer rec- 
overy periods. Greater instability of PO correlated with severity of illness. 2 The effect of various forms of ventilatory support could be closely followed. 
Manual IPPB often resulted in very rapid elevation of the PO to the hyper- 

. oxic range with the PO2 remaining quite elevated for from 13 minutes after 
bagging was discontinued. Institution of ventilatory support (CPAP, etc.)  
produced rapid changes in PO2 (onset of 10-50 seconds with equilibrium 
attained in 1-6 minutes). 

Thus continuous monitoring of PO2 enables 
I .  earlier assessment of severity of illness, 
2. more rapid stabilization of infants requiring ventilatory support, 
3. minimization of exposure to hyperoxia. 

POSTNATAL SOMATIC GROWTH I N  BABIES WITH ABNORMAL FETAL 
GROWTH PATTERNS. Grace E. Holmes, Herber t  C. M i l l e r ,  744 a a t a b  M. Hassanein. The Univ. of Kans. Med. Center,  

Dept. of Ped. and Biometry, Kansas Ci ty ,  K s .  This p rospec t ive  
s tudy  d i f f e r e n t i a t e s  p a t t e r n s  of p o s t n a t a l  physica l  growth i n  62 
bab i e s  (61 FT, 1 PM), who demonstrated e i t h e r  normal o r  abnormal 
somatic types of f e t a l  growth (FG) a t  b i r t h .  The bab i e s  were 
d ivided i n t o  4 groups: (1) 18 who were underweight f o r  l eng th  
(low pondera l  index o r  P I ) ,  (2) 16 with s h o r t  crown-heel (C-H) 
l eng ths  f o r  d a t e s  and with average P I ,  (3) 14 babies  who were 
overweight f o r  length  (high P I )  and (4) 14 babies  i n  a c o n t r o l  
group wi th  avg. weight (wgt) f o r  avg. length  (avg. P I ) .  Analysis 
of va r i ance  and nuncan's t e s t  f o r  mu l t i p l e  comparisons were used 
t o  determine d i s t ance  and v e l o c i t y  growth of t he  4 groups dur ing 
t he  1st yea r  of  l i f e .  There were s i g n i f i c a n t  and marked d i f f e r -  
ences  i n  p o s t n a t a l  growth between groups 1 and 2. The l a t t e r  
group of  s h o r t  babies  had c o n s i s t e n t l y  lower mean wgts. ,  C-H 
l eng ths  and head circumferences (HC) a t  b i r t h  and throughout t he  
1st yea r  as compared w i th  group 1. These d i f f e r ences  were s ig -  
n i f i c a n t  t o  e i t h e r  p<.01 o r  <.05. Weight-gain v e l o c i t y  i n  group 
1 was s i g n i f i c a n t l y  h igher  dur ing t he  1st yea r  of l i f e  than was 
t h a t  of group 2, ( ~ < . 0 5 ) .  The p o s t n a t a l  growth p a t t e r n  of i n f a n t s  
i n  group 2 appeared t o  be a continuum of  t h e i r  f e t a l  growth pat- 
t e rn .  The pos tna t a l  p i c t u r e  of i n f a n t s  i n  group 1 i n d i c a t e s  an 
a c c e l e r a t i o n  i n  wgt. ga in  and a r e v e r s a l  of  t h e i r  malnourished 
s ta te  (low-PI) a t  b i r t h .  The p o s t n a t a l  f i nd ings  give a d d i t i o n a l  
evidence o f  two d i s t i n c t  types  of abnormal f e t a l  growth. Mean 
wgts.,C-H l eng ths  and HC of t he  high P I  and con t ro l  groups were 
no t  s i g n i f i c a n t l y  d i f f e r e n t .  

INCIDENCE OF APNEA IN INFANTS AT HIGH AND LOW RISK 745 FOR SUDDEN INFANT DEATH SYNDROME (SIDS). Toke T. 
Hoppenbrouwers, Joan E. Hodqman, Ronald M. Harper, 

Dennis J .  McGinty, Maurice B .  Sterman. Univ. Southern C a l i f .  
Sch. of  Med., LAC-USC Medical Center ,  Dept. of  P e d i a t r i c s .  V.A. 
Sepulveda, Univ. o f  Ca l i fo rn i a ,  Dept. o f  Anatomy, Los Angeles. 

Epidemiological s t u d i e s  have shown t h a t  subsequent s i b l i n g s  
of  i n f a n t s  who d i e  of  SIDS a r e  a t  a 4 t o  5 t imes  h igher  r i s k  f o r  
SIDS. The ob.iective of t h e  o re sen t  i n v e s t i a a t i o n  was t o  document 
t h e  incidence-of apnea i n  subsequent s i b l i n g s  (SSIDS) and con t ro l  
i n f a n t s  dur ing s l e e p  s t a t e s .  Nine SSIDS and 9 control  i n f a n t s ,  
matched f o r  b i r t h  weight,  ge s t a t i on  and pa ren t  educat ion,  were 
monitored dur ing t he  f i r s t  week o f  l i f e  and a t  monthly i n t e r v a l s  
t h e r e a f t e r  t o  s i x  months. A 12-hour polygraphic record  of 4 
s l e e p  and 3 cardiopulmonary v a r i a b l e s  was obta ined.  Apnea was 
def ined a s  ce s sa t i on  of  breathing 2 6  sec .  Apnea dens i t y  was 
ca l cu l a t ed  from t h e  number of  minutes with apnea i n  each s l e e p  
s t a t e .  The percentage of  t ime spen t  i n  Act ive  Sleep (AS) de- 
creased and Q u i e t  Sleep (QS) increased wi th  age i n  both groups. 
Apnea d e n s i t y  dur ing AS decreased whi le  remaining s t a b l e  i n  QS 
(ps0.001).  Apnea dens i t y  was h igher  i n  AS than QS p a r t i c u l a r l y  
i n  con t ro l  i n f a n t s .  SSIDS d i f f e r e d  from control  i n f a n t s  i n  
exh ib i t i ng  l e s s  apnea (p  =0 .002 ) ,  fewer long apneas k 8  s ec )  and 
a h igher  r e s p i r a t o r y  r a t e  a t  3 and 6 months (p  =0 .02 ) .  These 
f i nd ings  suggest  a d i f f e r ence  i n  r e s p i r a t o r y  r egu la t i on  i n  SSIDS, 
and a r e  compatible wi th  a response t o  chronic  mild hypoxia. 

EXTRACORPOREAL MEMBRANE OXYGENATION (ECMO) CARDIO- 
PULMONARY SUPPORT I N  THE NEWBORN 746 Rabin J e f f e r i e s ,  Robert Huxtable,  Susie  W .  iong,  

Alan B. Gazzaniga, Robert H.  B a r t l e t t ,  Spon. by Thomas L .  Nelson 
Prom the  Departments of Surgery and P e d i a t r i c s ,  Orange County 
Medical Center ,  Univers i ty  of  Ca l i fo rn i a - I rv ine ,  I r v i n e ,  C a l i f .  

Prolonged ECMO suppor t  has been used i n  a d u l t  c a rd i ac  and pul- 
monary i n su f f i c i ency  wi th  moderate success .  Many a c u t e c o n d i t i o n s  
of the  newborn might bene f i t  from t h i s  technique,  but  few t r i a l s  
have been attempted and no success  has  been repor ted .  This  re-  
po r t  de sc r ibe s  our  exper ience  with 5 c r i t i c a l l y  ill newborn (1 .8  
t o  3 . 3  kg) babies  supported with ECMO f o r  1 t o  6 days. Indica-  
t i o n s  and r e s u l t s  were: two r e s p i r a t o r y  d i s t r e s s  syndrome (gied ,  
Survived) ,  two meconium a s p i r a t i o n  (S,D) and one p e r s i s t e n t  f e t a l  - 
c i r c u l a t i o n  (S ) .  Super ior  vena cava t o  c a r o t i d  access  gave ex- 
c e l l e n t  flows (80% of ca rd i ac  output)  i n  a l l  c a se s .  S t a b l e  hemo- 
dynamics, normal gas exchange, and normal organ func t ion  could 
be maintained without d i f f i c u l t y .  Most cases  had consumption 
coagulopathy p r i o r  t o  ECMO which improved dur ing bypass.  Pro- 
g r e s s ive  thrombocytopenia was uniformly present  bu t  b leeding d id  
not  occur.  One i n f a n t  succes s fu l l y  underwent l i g a t i o n  of  a PDA 
whi le  hepar in ized on ECMO. I n  add i t i on  t o  pass ive  suppor t  of 
perfus ion and gas exchange, the  use of  ECMO e l imina t e s  lung 
damage from barotrauma and high i n sp i r ed  oxygen concentra t ions .  
I nd i ca t i ons  f o r  ECMO have no t  been def ined i n  infancy.  However, 
ECMO has been proven succes s fu l  and should be considered i n  any 
newborn s u f f e r i n g  from l i f e  t h r ea t en ing  ca rd i ac  o r  pulmonary in- 
su f f i c i ency  before  i r r e v e r s i b l e  damage occurs .  

THE USE OF AGAR FEEDINGS IN CONJUNCTION WITH PHOTO- 
THERAPY IN THE TREATMENT OF NEONATAL JAUNDICE 747 Lois H .  Johnson, David Rubins te in ,  Carolyn S .  Crawford 

Thomas R .  Boggs Univ. of Pa. Med. School , Pa. Hosp Oept. Ped Ph i i a  
Phototherapy s i g n i f i c a n t l y  i nc rea se s  exc re t i on  of unconjugated 

b i l i r u b i n  i n t o  t he  duodenal b i l e  and much of  i t s  e f f e c t  i n  lower- 
ing  serum b i l i r u b i n  concentra t ion r e s u l t s  from t h i s  phenomenon. 
Therefore ,  use of a gut sequester ing agen t , i n  add i t i on  t o  photo- 
therapy,should i nc rea se  i t s  e f f i c i e n c y  and decrease  t he  du ra t i on  
of l i g h t  exposure necessary by decreas ing t he  reabsorpt ion of  un- 
conjugated b i l i r u b i n  from t h e  small i n t e s t i n e .  As can be seen i n  
t h e  following t a b l e  t h e  opposi te  occurred.  Superblue phototherapy 
(%)was s t a r t e d  when serum b i l i r u b i n  i n  s t rong  >I300 g i n f a n t s  ex- 
ceeded 12mg% and continued u n t i l  i t  f e l l  t o  10mg%. Treatment was 
supplemented, i f  necessary ,wi t h  exchange t r ans fus ion  (Ex).  The 
average du ra t i on  of phototherapy required  per  baby was ca l cu l a t ed  
f o r  t h r e e  time pe r iods ,  one before  and one a f t e r  a per iod when 
agar  (1500 t o  1600 mg/d) was given a t  t h e  end of each feeding.  The 
agar  used was from Amend Co. a s  recommended by Ode11 . The pos s ib l e  
reasons f o r  t he se  unexpected r e s u l t s  w i l l  be d iscussed.  

1973 Spring 1975 Fal l  1975 
S B l i t e s  A g a r + l i t e s  S B l i t e s  

# i n f a n t s  49 39 49 
% <25CO >I300 g 38% 28% 30.5% 
# r equ i r i ng  Ex. 4 3 4 
Total # of  Ex. 6 4 4 
% Hemolytic Disease 43% 46% 29% 
Mean hrs  photo RX 44.5 55 45 

THE ROLE OF VITAMIN E IN RETROLENTAL FIBROPLASIA. I .  748 Lois H. Johnson, David B.  Scha f f e r ,  David Rubinstein 
Carolyn S. Crawford and Thomas R .  Boggs., Univ. of 

Pa. Med. School,  Pa. Hosp. and Ch i ld ren ' s  Hosp. Dept. Ped. Ph i l a .  

Ret rolenta l  F ib rop l a s i a  (RLF) s t i l l  occurs i n  s p i t e  of  ca r e fu l  
02 con t ro l .  Therefore  premature i n f a n t s  cared f o r  a t  Pa. Hosp. 
a r e  examined r e g u l a r l y  by i n d i r e c t  ophthalmoscopy u n t i l  r e t i n a l  
va scu l a tu re  i s  mature o r  RLF, i f  p r e sen t ,  has regressed.  The 
c l a s s i f i c a t i o n  system used has a l r eady  been d e t a i l e d  (Am. J .  Cl in .  
N u t .  27:1158, 1974) .  I t  agrees  with t h e  r ecen t  work of Foos and 
Flynn (Graefs Arch. k l i n .  exp. Ophthal.  195:87 & 101,  1975) and 
d i f f e r s  s l i g h t l y  from t h e  Patz modif ica t ion of t he  s tandard  Reese 
& Owens c l a s s i f i c a t i o n .  I t  inc ludes  the  f i nd ings  v i s i b l e  by 
i n d i r e c t  ophthalmoscopy. Seve r i t y  of  RLF i n  our  nursery  does no t  
u sua l ly  exceed Stage  2. The e f f e c t  of t rea tment  with Vitamin E 
a c e t a t e  t o  maintain serum E l eve l s  a t  1 .5  mg% has been eva lua t ed .  
I n f an t s  with B i r th  Weiqhts 12000 gm Born Feb. 1972 t o  May 1974 

Vi taminE Placebo N o I n j e c t i o n  
Number of i n f a n t s  49 46 41 
Number of RLF 11 16 14 
Incidence of  RLF 22% 35% 34% 
Mean Seve r i t y  0.55 1.02 1.19 

Analysis of Variance T(134)= - 2 . 3  
1nci d e n c e l ~ e v e r i  t'y ~ 4 0 . 0 1 2  
Treatment with t h e  Vitamin E i n  t he se  i n f a n t s  was a s soc i a t ed  wi th  
a decrease  i n  both incidence  and s e v e r i t y  of  RLF. 



THE ROLE OF VITAMIN E IN RETROLENTAL FIBROPLASIA. 11. 
749 Lois H. Johnson, David B. Schaffer, David Rubin=, 

Carolyn S. Crawford, and Thomas R. Boqqs, Jr. Univ.of 
Pa. Med. School, Pa. Hosp. and Children's Hosp. Dept. Ped. Phila. 

The relationship of low grade acute stage RLF in the nursery to 
subsequent eye pathology and the possible role of Vitamin E on 
this long-term morbidity is being evaluated by indirect ophthal- 
rnoscopy in the nursery and again at age 1 year. The aim of treat- 
ment among E supplemented infants was to raise the serum E level 
to 1.5 mg% within 36 hours of birth and to maintain it in the 
range of 1.5 mg% until the eyes were mature or RLF had regressed. 
Control infants received placebo (Plac) or no injection (None). 
The E content of the nursery formula was 5 IU/L before 1972 and 
9 IU/L after 1972. Findings at age 1 year (corrected for gesta- 
tional age) in 48 infants with birth weight s2000 gm are present- 
ed below. Abnormalities included low-grade cicatricial RLF, 
myopia, anisometropia, strabismus, amblyopia and heteropia of the 
macula. Each deviation from normal at age 1 year was assigned a 
numerical score consistent with its severity. 

Birth Year 1968-71 'm2Z74 
Dx in the Nursery RLF RL F No RLF 
Rx in the Nursery None 1 Plac/None 
# Seen-age 1 year 12 ; 18 8 
# with normal eyes 1 i  7 9 
Deviations Score 84 35 6 2 
Mean Devi ati onslbaby 7 1.9 0.75 0.2 

750 
Hospital of 

MONITORING CRITlCALLY ILL NEWBORNS WITH DIGITAL CAP- 
ILLARY BLOOD SAMPLES: AN ALTERNATIVE. Padmani Karna 
and Ronald L. Poland, Wayne State Univ., Children's 
Michigan, Dept. of Peds:, Detroit, Michigan 

In a series of 33 critically ill newborn infants, capillary 
blood samples obtained from a warmed distal phalanx of the right 
hand were compared with either temporal or right radial arterial 
blood samples for p02, pC02 and pH. Results are listed: 

N Regression equation Correlation (r) 
Po2 68 Y (art) = -0.25 + 1.20 X(cap) .92 
PCO? 68 Y(art) = 2.17 + 0.86 X(cap) .84 - - 
PH 51 Y(art)= 0.31+0.96~(cap) .94 
At the time of sampling the FiO? and the infants' blood pres- 

sures and skin temperatures were recorded. The presenceof pallor, 
oliguria and type of respiratory assistance was also noted. The 
p02 differences found did not correlate with any of these factors. 

Murdock and Swyer (Biol. Neonat. 13:194, 1968) compared right 
radial artery to descending aorta; 65 paired samples wereobtained 
for p02 with like linear correlation (r = 0.83) and a mean p02 
difference of 23 mmHg. In that study, 3/65 pairs had a p02differ- 
ence of 100 mmHg or greater as compared with the 2/68 samples in 
our study. Our two outlier values with 100 and 110 mmHg p02 dif- 
ferences were the first two obtained from the same 28 wk. infant 
with grade IV hyaline membrane disease. Subsequent comparisons 
on the same infant fell within 2 S.D. The mean p02 difference 
in our study was 13.8 mmHg. 

Right digital capillary blood sampling presents a safe and 
reliable alternative for the monitoring of critically ill new- 
borns. 

EARLY NEONATAL C0NTACT:EFFECT ON GROWTH,BREASTFEEDING 751 AN0 INFECTION IN THE FIRST YEAR OF LIFE. John Kennel I, 
Marshall Klaus, Roberto Sosa, Juan Urrutia. Case 

Western Reserve Universitv. Oe~t. of Ped.. Cleveland 8 Institute 
of Nutrition of Central ~rkrice and panama, Guatemala. 
To assess the physical benefits for the infant of early skin to 

skin contact, we studied 40 poor urban primiparous mothers and 
infants in Guatemala City. As is routine at the Social Security 
Hospital, 20 mothers (Controls) were separated from their infants 
from the time of delivery until the first feeding at 24 hours. 20 
other mothers (Early Contact) spent 45 minutes after the 
episiotomy repair alone in a private room with their undressed 
infants under a heat panel, skin to skin. The mothers and infants 
in the two groups were similar in hmographic characteristics and 
subsequent care. Free powdered milk was available upon request 
for all babies during the first year. Follow up visits to the 
homes were made at 7,21 and 35 days and at 3,6,9 and 12 months to 
obtain data on the infants' growth, food intake and illnesses. 
At six and twelve months of age,the babies in the early contact 

group had gained significantly more weight than the controls 
( 6  mos.-4.5 vs 3.7 Kg p < .05)and more of their mothers were sti I I 
breastfeeding(p< .05). Also infants of early contacl- mothers had 
fewer episodes of infection in the first year (45 vs 6 8 )  in this 
study and in a similar study at another hospital (65 vs 144). 
This is the first study to reveal differences in weight gain and: 

health status as a consequence of early postpartum mother-infant 
contact. This simple maneuver,which appears to have far-reaching 
effects on infant health and growth during the first year,could 
be easily and inexpensively applied even in developing countries. 

INTRACRANIAL HEMORRHAGE SECCl4DARY 10 POLYCrrmEMIA IN 752 PUPPIES. tierbert Koffler (Spons. by Robert E. Green- 
berg). Univ. of New Mexico Sch. of Wd. Bpt. of 

Ped. , Albuquerque. 
Polycythemia, a venous hematocrit value (Hct)? TO%,  was pro- 

duced in four newborn Beagle puppies. The remaining three pups 
in the litter served as controls. All seven pups had daily hcts. 
W i n g  the first few hours after birth the pups had ilcts ranging 
f m n  62% to 79%. By 12 hours of age, six of the pups had Hcts of 
55% to 59% and one pup had a Hct of 45%. On the first and second 
postnatal day the experimzntal group was given packed W s  f m  
the bitch via an htrweritoneal route. Two of them were trans- 
msed again on the fifth postnatal day. Hcts of 2 7Wb were 
produced in all four of the experimntal group for a period of 
two to five days. Hcts in the three control pups continued to 
fall until the 11th postnatal day when they stabilized in the 
range of 351 to 38%. 

On the 18th postnatal day, the Hcts of the experirrental soup 
were similar to those of the controls. At this point, two of the 
control pups and the four experhntal pups were examined for 
intracranial lesions. Intracranial hemorlhage was noted in three 
of the four experimental puppies; no intracranial lesions were 
fomd in one of the experimental pups or in the control group. 

VASCULAR CONTROL IN NEWBORN INFANTS. A.N. Krauss, 
S Waldman P.A.M.Auld. Cornell Univ. Med. Coll. 753 -iediatricr, New Yorh, N. Y. 10021. 

Alterations of limb blood flow in response to postural changes 
and feeding are dependent on autonomic control of the vascular 
resistance. Head-up tilting and feedi,ng both result in a fall in 
limb blood flow in association with a rise in vascular resis- 
tance. Limb blood flow was measured by occlusion plethysmogra- 
phy in 38 non-distressed infants and found to have a coefficient 
of variation of 12%. Changes of over 25% from resting levels 
were judged significant. Resistance was calculated from simulta- 
neous intra-aortic blood pressure. Measurements of calf blood 
flow and resistance were made during tilting in 11 non-distressed 
premature infants and 9 infants with hyaline membrane disease. A 
fall in calf blood flow and a rise in resistance were found in 
6/11 non-distressed and 1/9 HMD infants, while 2/11 well and 519 
HMD infants demonstrated a rise in limb blood flow and no change 
in resistance. Reduction in limb blood flow was found in 61% of 
well infants during the first week of life and 80% during the 
second week in response to feeding. HMD infants had 44% and 57% 
appropriate responses during weeks 1 and 2 of life. These 
studies demonstrate a higher rate of inappropriate reflex con- 
trol of calf blood flow in infants with HMD, and suggest that 
lack of control of vascular resistance may play an important 
role in the response of the newborn infant to respiratory 
distress. 

THE "DIVING REFLEX" IN HUMAN NEONATES. A .N .Krauss , 754 S.Waldman, P.A.M.Auld. Cornell Univ. Med. Coll. 
Dept. of Pediatrics, New York, N .  York, 10021. 

The failure of 3/9 premature infants to demonstrate reduced 
limb blood flow during apneic spells over 10 seconds in duration 
led to an investigation of the "diving reflex" in human neo- 
nates. The diving reflex is a reflex reduction in limb blood 
flow seen in seals. diving birds. and human free divers in re- - 
sponse to facial immersion. This reflex is thought to preserve 
cerebral and renal blood flow during periods of apnea. It has 
been suggested that it also plays a part in the development of 
necrotizing enterocolitis in the premature human infant. Six 
premature infants weighing between 1077 and 2466 grams and all 
tolerant of room air were studied. Leg blood flow was measured 
by venous occlusion plethysmography. The infants were allowed to 
breathe through a wide-mouthed soft-rimmed infant anesthesia 
mask. Limb blood flow was measured during a 10 second period of 
mask occlusion. Of six infants so far studied, 3 demonstrated 
an immediate fall in leg blood flow of 32?14% compared to control 
values. Three "non-responders" showed a mean rise In leg blood 
flow of 9?24%. This difference is highly significant (~0.01). 
The failure of these premature infants to demonstrate the diving 
reflex , coupled with the failure of other infants to show an 
appropriate response during apnea, suggests that even non- 
distressed premature infants may lack autonomic control of their 
peripheral vasculature. 



ALBUMIN BINDING OF BILIRUBIN-COMPARISON OF METHODS. 

755 Kway S. Lee and Lawrence M.  Gar tner .  Dept. of Pedi- 
a t r l c s ,  Alber t  E ins t e in  Col l .  Med., Bronx, N . Y .  

To compare fou r  methods, albumin binding capac i ty  f o r  b i l i r u -  
b i n  (BICAP) was determined i n  a r t i f i c i a l l y  jaundiced f r e sh  a d u l t  
s e r a  (A) and p u r i f i e d  human serum albumin (HSA) p repa ra t i ons  
[Sigma(S), Pentax(P) and Hyland(H) 1 . The methods used simultane- 
ous ly  were f l uo re scen t  dye method (DY7), Sephadex G-25 column 
chromatography (G-25), HBABA and Sa tu ra t i on  Index method (S I ) .  

A decreas ing o rde r  of  BICAP f o r  each HSA p repa ra t i on  (A>H>S 
>P) was observed wi th  3  of t he  methods (DY7, G-25, and HBABA). 
S e t t i n g  BICAP of a d u l t  s e r a  without b i l i r u b i n  a s  loo%, DY7 and 
HBABA method were compared u t i l i z i n g  BICAP of each p repa ra t i on  
a t  t he  lowest bi1irubin:albumin molar r a t i o  (B:A MR) a t  which 
G-25 became p o s i t i v e  (Fig. 1 ) .  Those samples which gave p o s i t i v e  

G-25 r e s u l t s  a l l  had mean DY7 
va lues  between 11% and 2%. I n  

75 c o n t r a s t ,  mean HBABA va lues  f o r  
W w t he se  samples decreased from 73% - 

50 ,: f o r  A t o  35% f o r  P  (Fig. 1 ) .  Thus, 
DY7 and G-25 agreed i n  de f in ing  a  2 c r i t i c a l  po in t  a t  which b i l i r u b i n  

25 " binding is  presumably i n su f f i c i en t .  
S I  values  bore  no cons i s t en t  re-  
l a t i o n s h i p  t o  e i t h e r  B:A MR, G-25 

0.75 1.00 1.25 p o s i t i v i t y  o r  DY7 o r  HBABA va lues .  
The same r e l a t i o n s h i p s  were ob- 

(B:A MR) f (SD. n=4) served wi th  980 newborn s e r a .  

A NEW METHOD FOR DIRECT TITRATION OF BILIRUBIN 756 BINDING CAPACITY BY FLUORESCENCE QUENCHING. 
Rodney L. Levine (Sponsored by Freder ick  C. 

B a t t a g l i a )  Un ive r s i t y  of Colorado Medical Center ,  Divis ion of 
P e r i n a t a l  Medicine, Department of P e d i a t r i c s ,  and The Ch i ld ren ' s  
Hosp i t a l ,  Denver. 

The method of  f luorescence  quenching has  been adapted f o r  
t i t r a t i o n  of neonata l  serum wi th  b i l i r u b i n .  I n d i r e c t  techniques  
of a s se s s ing  b i l i r u b i n  s a t u r a t i o n  can i d e n t i f y  groups of i n f a n t s  
a t  s t a t i s t i c a l l y  increased r i s k  of  damage, bu t  they a r e  d i f f i c u l t  
t o  apply  i n  a  s p e c i f i c  c l i n i c a l  s e t t i n g .  The quenching method 
y i e l d s  t h e  b inding capac i ty  of  t h e  serum a s  we l l  a s  t h e  
a s s o c i a t i o n  cons t an t  of  b i l i r u b i n  f o r  albumin (K ) .  The unbound 
b i l i r u b i n  concentra t ion (presumably t h e  t o x i c  f r z c t i o n )  can be 
ca l cu l a t ed .  A sample of 0.10 ml s u f f i c e s  and can be analyzed i n  
l e s s  than 1 hour i n  t h e  c l i n i c a l  l abo ra to ry .  This  method showed 
t h e  serum of term i n f a n t s  t o  b ind b i l i r u b i n  i n  a  concen t r a t i on  
equimolar t o  t h e  albumin, i n  agreement with o the r  techniques. 
It has  a l s o  been u t i l i z e d  t o  i n v e s t i g a t e  pH and drug e f f e c t s  on 
t h e  b inding of b i l i r u b i n  t o  albumin. A drug can be screened f o r  
e f f e c t  on binding i n  a  few hours,  and one can d i s t i n g u i s h  
e f f e c t s  on capac i ty  from e f f e c t s  on a f f i n i t y  (compet i t ive  ve r sus  
noncompetit ive e f f e c t s ) .  

DIAGNOSIS OF WILSON-MIKITY SYNDROME I N  VENTILATED 757 INFANTS. Michael J. Light ,  Joan E. Hodgman, and 
She r r e l  L. Hammar. Un ive r s i t y  of Hawaii School of 

Medicine, Department of P e d i a t r i c s ,  Honolulu, Hawaii. 
Nine i n f a n t s  had open lung b iops i e s ,  e i t h e r  a t  t h e  t ime of 

p a t e n t  duc tus  l i g a t i o n  (PDA) , o r  because of worsening v e n t i l a -  
t o r y  s t a t u s .  As shown i n  the  t a b l e ,  seven of t h e  n ine  had a n  
i n i t i a l  c l i n i c a l  and r ad io log i c  d iagnosis  of hya l ine  membrane 
d i s e a s e  (HMD). Three had b iops i e s  c o n s i s t e n t  wi th  Wilson- 
Miki ty  Syndrome (kMS), one showed a  mixed p i c t u r e  (MIX) of WMS 
wi th  changes of bronchopulmonary dysp l a s i a  (BPD), and one 
showed a t e l e c t a s i s  (ATL), wi th  no s t r u c t u r a l  lung d i s ea se .  The 
remaining fou r  showed BPD. 

TABLE 

These f i nd ings  suggest t h a t  t h e  d i agnos i s  of WMS cannot be 
made on c l i n i c a l  o r  r ad io log i c  grounds where t h e  course  has been 
a l t e r e d  by i n t e r m i t t e n t  p o s i t i v e  p re s su re  v e n t i l a t i o n .  In 
add i t i on ,  it i s  suggested t h a t  t h e  inc idence  of WMS is  more 
common than previously  recognized i n  v e n t i l a t e d  i n f a n t s .  

SERIAL PLATELET COUNT AS A SCREENING PROCEDURE FOR 
EARLY DETECTION OF NEONATAL INFECTION. Jeane A .  758 McCarthy, Vincent J. h s e l l i  and Charles R. Bauer, 

( I n t r o .  by W .  W .   levela and) Univers i ty  of  Miami, School of  Medici- 
ne ,  Department of  P e d i a t r i c s ,  Miami, F lo r ida  

Previous r e p o r t s  i n d i c a t e  t h a t ,  r ega rd l e s s  of  g e s t a t i o n a l  age, 
p l a t e l e t  counts of l e s s  than 100,000/mm3 a r e  abnormal. Thrombocy- 
t open ia  i n  t he  newborn i s  most o f t en  induced by i n f e c t i o n ,  photo- 
therapy o r  drugs. This  s tudy was undertaken t o  determine i f  se- 
r i a l  p l a t e l e t  counts could be used a s  a n  e a r l y  i n d i c a t o r  of i n f ec -  
t i o n .  Al l  Newborn i n f a n t s  admitted t o  t h e  s p e c i a l  c a r e  n u r s e r i e s  
dur ing a  one month pe r iod ,  r ega rd l e s s  of d i agnos i s ,  were inc luded.  
P l a t e l e t  counts us ing d i r e c t  microscopy were done on admission 
and then d a i l y  i n  a l l  i n f a n t s .  Ninety t h r e e  i n f a n t s  were s tud i ed .  
Three s e p t i c  i n f a n t s  with low p l a t e l e t s  were e l iminated  due t o  
e a r l y  exchange t r a n s f u s i c n s .  Resul ts :  

No known i n f e c t i o n  73 1 19 1 54 
Tota l  90 32 58 
Four i n f a n t s  with normal o l a t e l e t s  had evidence of  i n f e c t i o n  (7% 

Number 1 <100,000 P l a t .  (>100,00C P l a t  

f a l s e  nega t ive ) .  Nineteen i n f a n t s  with low p l a t e l e t s  d id  not  have 
evidence of i n f e c t i o n  but  were a s soc i a t ed  wi th  circumstances known 
t o  cause lowered p l a t e l e t s .  In  summary, low p l a t e l e t s  were asso- 
c i a t e d  with i n f e c t i o n  i n  75% of i n f a n t s  with c u l t u r e  p rovenseps i s  
and i n  85% of i n f a n t s  with r a d i o l o g i c a l l y  demonstrated pneumonia 
( p  < .001) .  This procedure may be a  u se fu l  adjunct  t o  t h e s t a n d a r d  
s e p s i s  work-up f o r  t h e  e a r l y  de t ec t i on  of  neonata l  i n f e c t i o n .  

Cul ture  Proven Seps i s  8 
Suspected Sepsis  o r  Pneumonia 9 

PULMONARY VASCULAR RESISTANCE I N  DIAPHRAGMATIC HEKNIA: 759 RESPONSE TO TOLAZOLINE. M. J e f f r e y  Maise ls ,  Stephen 
J. Shochat, Zvi Friedman, Vic tor  Whitman and Richard 

L. Naeye. Penn S t a t e  Univ. Col l .  Med., M. S. Hershey Med. C t r . ,  
Depts. of Ped., Surg.,  and Path . ,  Hershey, Pa. 

An increased muscle mass has  been observed i n  t h e  pulmonary 
a r t e r i e s  of i n f a n t s  dying wi th  congeni ta l  diaphragmatic he rn i a s  
(Naeye e t  a l .  SPR 1976).  This,  together  w i th  t h e  previous  
observat ion of marked r i g h t  t o  l e f t  shunt ing i n  such i n f a n t s ,  
suggested t h a t  lowering t he  pulmonary vascu l a r  r e s i s t a n c e  might 
improve t he  outcome. Two i n f a n t s  who manifested r e s p i r a t o r y  
d i s t r e s s  immediately a f t e r  b i r t h  and who had AaD02 (descending 
a o r t a )  c o n s i s t e n t l y  >500 pos tope ra t i ve ly  (very poor prognost ic  
ca tegory)  received a  continuous I V  i n fus ion  of t o l a z o l i n e  hydro- 
ch lo r ide  (2 mg/kg/hr) from 21 and 27 hours a f t e r  opera t ion.  
A r t e r i a l  blood gases  were measured i n  the  temporal a r t e r y  (TA) 
and a o r t a  (AO). Both i n f a n t s  responded wi th  a  dramat ic  i nc rea se  
i n  TAPa02 (36'238 and 26+312) but  wi th  l e s s  of an i nc rea se  i n  
AOPa02 (36+132 and 2W84). This response sugges t s  a  dec rea se  i n  
t o t a l  R + L shunt ing but  a  marked inc rea se  i n  R + L shunt ing 
ac ros s  t h e  ductus  a r t e r i o s u s  (DA). This  may be explained by a  
f a l l  i n  pulmonary vascu l a r  r e s i s t a n c e  but  poss ib ly  a  g r e a t e r  f a l l  
i n  pe r iphe ra l  r e s i s t a n c e .  In one i n f a n t  t he  DA shunt  decreased 
over 4  hours with subsequent rapid  recovery .  I n  t he  o the r  a  
l a r g e  DA shunt  remained f o r  about 30 hours  w i th  subsequent 
r e so lu t i on .  Both i n f a n t s  survived.  Increased pulmonary vascular  
r e s i s t a n c e ,  r a t h e r  than abnormal i t ies  of v e n t i l a t i o n ,  appears  t o  
be the  important mechanism i n  t he  ( o f t e n  f a t a l )  hypoxemia found 
i n  t he se  i n f a n t s .  

6 2 
7 2 

THE WHITE BLOOD COUNT (WBC) I N  THE DIAGNOSIS OF NEO- 760 NATAL GROUP B STREPTOCOCCAL SEPSIS. B. Manroe, R. 
Browne, A.G. Weinberg, C.R. Rosenfeld, Dept. of Ped., 

Biometrics and Pathology, Univ. of Texas, Southwestern Medical 
School,  Da l l a s ,  Texas. (Spon. by George H. ElcCracken) . 

Neonatal Group B s t r ep tococca l  (GBS) s e p s i s  has  a  h igh mortal- 
i t y .  Ear ly  d iagnosis  i s  d i f f i c u l t ;  thus  l abo ra to ry  t e s t s  a i d i n g  
i n  r ecogn i t i on  a r e  needed. Normal newborn values  f o r  t h e  abso lu t e  
neu t roph i l  (AN) and abso lu t e  band (AB) counts and the  r a t i o  of % 
bands t o  % t o t a l  neutrophils(B/N) were determined from 3000 counts  
and app l i ed  p rospec t ive ly  t o  46 cases  of  blood c u l t u r e  proven GBS 
s e p s i s  between April,l974-December,1975. A l l  bu t  7  of t he  organ- 
i s m s  were 0-hemolytic. 19 i n f a n t s  were preterm, 23 term, and 4  
post-term. 39 ca se s  were e a r l y  onse t  (<3  days).  None of t he se  in- 
f a n t s  had a  normal WBC: 20 (51%) had +AN; 1 8  (46%) had +AB; and 
31 (79%) had +BIN. Only 7  had t he  c l a s s i c a l l y  descr ibed Cin both  
AN and AB. 32 (82%) had abnormal i t ies  i n  two parameters.  7  ca se s  
occurred a f t e r  3  days; 5  had +AN and 2  a  +AN. Mor ta l i t y  was 26% 
(12/46),  a l l  i n  i n f a n t s  w i th  e a r l y  onse t  d i s ea se .  Ear ly  i n i t i a t i o n  
of a n t i b i o t i c  therapy was undertaken i n  i n f a n t s  i n  whom a n  abnor- 
mal WBC was recognized. I t  was delayed o r  no t  i n i t i a t e d  i n  10  of 
t he  1 2  deaths  (83%), a l l  of whom were i n f a n t s  w i th  s eve re  hya l ine  
membrane d i s ea se ,  and i n  whom the re  was a  f a i l u r e  t o  app rec i a t e  
an  abnormal WBC. These d a t a  demonstrate t he  u se fu lnes s  of a  
r e a d i l y  a v a i l a b l e  labora tory  t e s t  i n  t h e  e a r l y  r ecogn i t i on  of  
GBS s e p s i s ,  allowing e a r l y  i n i t i a t i o n  of therapy and a  probable 
decrease  i n  mor t a l i t y .  



NORMAL LEUKOCYTE (WBC) VALUES I N  NEONATES. B. Manroe, 761 R. Browne, A.G. Weinberg, C.R. Rosenfeld, Dept. of 
Ped., Biometr ics ,  and Path.,  U of Texas, Southwestern 

Medical School,  Dal las .  (Spon. by Chester  W. Fink). 
Seve ra l  au tho r s  have descr ibed t h e  normal neonata l  WBC. None 

have evaluated  non in fec t i ous  cond i t i ons  o t h e r  than surgery  which 
might a f f e c t  i t .  3000 WBC'S were performed on 920 i n f a n t s  from 
b i r t h  t o  29 days  of age. Ges t a t i ona l  age  was n o t  influential; 
t h e r e f o r e ,  i n f a n t s  were grouped by b i r t h  weight:<2500 gm (Group I )  
and >2500 gm (Group 11) .  Many condi t ions  were found t o  i n f luence  
t h e  WBC, i nc lud ing  i n f a n t s  of mothers w i th  d i abe t e s ,  hyper tens ion,  
o r  f eve r ,  those  w i th  meconium a s p i r a t i o n ,  5 min Apgar 1 6 ,  hya l ine  
membrane d i s ea se ,  hypoglycemia, and s e i zu re s .  A l l  such abnormal 
cond i t i ons  were excluded. Only i n f a n t s  wi thout  c l i n i c a l  problems 
+48 h r s  from t h e  time t h e  WBC was drawn were considered normal. 
The fo l lowing norms were determined. The abso lu t e  neu t roph i l  count 
(ANC, x103/mm3) was maximum a t  a15 h r s  of l i f e ,  ranging from 8.0 
t o  12.0 i n  Group I and 8.0 t o  14.0 i n  Group 11. Af t e r  96 h r s  ANC 
s t a b i l i z e d ,  ranging from 2.0 t o  4.7 i n  Group I and 2.4 t o  4 . 5 ~ 1 0  
i n  11. The abso lu t e  band count (ABc, x103/mm3) was a l s o  maximum a t  
%I5 h r s ,  reaching 1 . 4 ~ 1 0 .  A f t e r  96 h r s  ABC d id  n o t  exceed 500/mm3. 
The r a t i o  of % bands t o  % t o t a l  neu t roph i l s  (BIN) was evaluated  
and found t o  be  a s e n s i t i v e  method f o r  d e t e c t i n g  s e p s i s .  I n  t he  
f i r s t  15  h r s  of  l i f e ,  i t  d i d  n o t  exceed 0.17. A f t e r  96 h r s  i t  was 
0.14. Nucleated r e d  blood c e l l s  never exceeded 1200/m3,  and were 
no t  p r e sen t  a f t e r  3 days of l i f e .  By excluding numerous maternal  
and neonata l  compl ica t ions ,  t h e  ANC, ABC and B / N  had narrower 
ranges  of  normal than previously  descr ibed and were found t o  be  
more s e n s i t i v e  i n  s c r een ing  f o r  neona t a l  i n f ec t i on .  

A DEFLATION HERING-BREUER REFLEX I N  THE PRETERM INFANE 762 A M E C H A N I S M  BY W H I C H  A LOW C O N T I N U O U S  P O S I T I V E  A I R W A Y  
PRESSURE(CPAP) DECREASES APNEA? R.J.Martin,H.Nearman, 

P.Katona, M. Klaus. CWRU, 0ept.of Ped. 8 Biomed. Engr., Cleveland. -- 
To explore  t h e  ac t i on  of CPAP in reducing apnea of prematur i ty ,  

we s tud i ed  r e f l e x  control  of r e s p i r a t i o n  by t h e  airway occlus ion 
technique i n  12 preterm AGA i n f an t s  (mean b i r t h  w t .  1.3Kg, GA 30 
weeks) from 3-13 days of  age. We measured i n sp i r a to ry  dura t ion 
p r i o r  t o  occlus ion ( T , ) ,  dura t ion o f  i n i t i a l  occluded in sp i r a to ry  
e f f o r t  (To ) ,  % change of inspiration[%T=IOO(To-T,)/T,]on occius icn  
p re s su re  generated a t  100 msec.(P100) and peak in sp i r a to ry  
p re s su re  (Pm), a t  a CPAP of 0 and 3-5 cm Hz0 using a nosepiece 
f i t t e d  with a t he rmi s to r .  5 i n f a n t s  (GpA) showed t h e  expected 
p o s i t i v e  prolongat ion of $T a t  0 CPAP with no change in mean $T, 
T, o r  Pm on CPAP, suggest ing no e f f e c t  o f  CPAP on t h e  i n f l a t i o n  
r e f l e x .  I n  7 i n f an t s  (Gp B) mean %T was negat ive  a t  0 CPAP with 
one  o r  more very s h o r t  i nsp i r a t o ry  e f f o r t s  (%T< -30%) on occlusion 
with h igher  P100. These responses were e l iminated  by CPAP, 
occurr ing 32 t imes  a t  0 CPAP but  only twice  on CPAP. CPAP 
s i g n i f i c a n t l y  increased T,, To,%T and Pm. 3 o f  t h e s e  7 i n f a n t s  
Group B I T,  1 To I ST I Pm 1 had marked apnea which dramat ica l -  

p 1<.0251~0051(.005 1 c.005 1 increased lung vol ume' appear 
analoaous t o  t h e  d e f l a t i o n  r e f l e x  of Herina and Breuer. This  
r e f l e x  has not h i t h e r t o  been i mp l i ca ted  i  n-norma i r e s p i r a t i o n  in 
man; its e l imina t ion  with CPAP may s t a b i l i z e  r e sp i r a to ry  control  
i n  t h e  preterm in fan t .  

l y  responded t o  CPAP.These s h o r t  
i n sp i r a to ry  e f f o r t s ( w i t h  h igher  
P100) and t h e i r  d i s a o ~ e a r a n c e  a t  

- 
(n=7)  l s e c  l s e c  I I cm H?O 

CONTINUOUS I N  VIVO MONITORING OF ARTERIAL PO AND 763 PC02,1N FOETAL IAMBS. Sadi  V. Matalon, ~ a t r f c k  J.. 
Mannrng, r3rnce J. Bernie,  Asa E. Seeds and WE. 

Hunt, Depts. of P e d i a t r i c s ,  Physiology and Ob-Gyn, Univers i ty  of 

0 CPAP 
3-5 CPAP 

Minnesota, Minneapolis. Minnesota. Spon. by Henry L. Nadler. 
An i n  v ivo blood gas catheter-mass spect rometer  system has 

been used t o  cont inuously  and s imul taneously  measure f o e t a l  a r -  
t e r i a l  PO2 and PC02. I n  7 pregnant sheep (128-135 days ges t a -  
t i o n )  the  maternal  i n sp i r ed  mixture was va r i ed  and the  fo l lowing 
changes i n  f o e t a l  PO2 and PC02 were observed: (1) 100% O2 t o  room 
a i r :  Foe t a l  PO2 decreased from 21.5 + 0.8 (Mean + S.E.M.) t o  14 + 
4.1 mmHg a t  a r a t e  of 1.47 + 0.3 mmHg/min. Following the  r e t u r n  
t o  100% 0 the  PO2 re turned t o  21 + 1.1 mmHg a t  a r a t e  of 2.1 t 
0.35 mmHg?min. (2) 100% O2 t o  12% 02 and 10% Cop: A f t e r  6 min. of 
v e n t i l a t i o n ,  the  PO2 f e l l  t o  6.3 2 0.3 mmHg a t  a r a t e  of 3.55 
mmHglmin and the  PC02 rose  from 37 8 t o  70 2 5 mmHg. Following 
the  r e t u r n  t o  100% 02,  t he  f o e t a l  PO2 and PC02 re turned t o  t h e i r  
previous base l i ne  values  w i th in  4 and 10 min. r e spec t ive ly  a t  a 
r a t e  of 6.5 mmHg/min. (3) 90% O2 and 10% CO : Within 8 min. POp 
and PC02 increased 4 and 20 mmHg respeceivefy .  I n  a l l  i n s t ances ,  
the  observed f o e t a l  changes were i n i t i a t e d  w i th in  1 min. a f t e r  
changing the  maternal mixture ,  except i n  t he  case of recovery 
from 12% O2 and 10% C02, when such changes began wi th in  34 + 12 
sec .  These r e s u l t s  i nd i ca t e  t h a t  changes i n  maternal PO2 and 
PC02 a r e  r a p i d l y  t r ansmi t t ed  t o  the  foe tu s ,  and t h a t  f o e t a l  hy- 
poxia secondary t o  maternal hypoxia can be r ap id ly  a l l e v i a t e d  by 
t he  admin i s t r a t i on  of 100% O2 t o  t he  mother. 

EFFECT OF PHOTOTHERAPY ON ACID-RASE BALANCE 764 IN  LOW BIRTH WEIGHT INFANTS. Dawn G. M u e l l e r ,  
B a r r y  V.  K i r k p a t r i c k ,  J o a n  W .  S t o e r n e r ,  

C h e r y l  R .  H u n t e r ,  a n d  H a r o l d  M .  M a u r e r ,  M e d i c a l  C o l l e g e  
o f  V i r g i n i a ,  D e p a r t m e n t  o f  P e d i a t r i c s ,  R ichmond ,  Va. 

T a c h y p n e a  a n d  w a t e r  l o s s  h a v e  b e e n  r e p o r t e d  d u r i n g  
t h e  u s e  o f  p h o t o t h e r a p y .  To m o n i t o r  t h e s e  e f f e c t s  o n  
a c i d - b a s e  b a l a n c e ,  s e r i a l  b l o o d  g a s e s  w e r e  o b t a i n e d  
f r o m  w e l l  l o w - b i r t h  w e i g h t  (LBW) i n f a n t s  (<2Kg) t r e a t e d  
w i t h  D a y l i g h t  b u l b  p h o t o t h e r a p y  (Group  I )  a n d  f r o m  a 
n o n - t r e a t e d  c o n t r o l  g r o u p  ( G r o u p  I I )  m a t c h e d  f o r  b i r t h  
w e i g h t  a n d  g e s t a t i o n a l  a g e .  G r o u p  I r e c e i v e d  c o n t i n u -  
o u s  p h o t o t h e r a p y  f o r  9 6 h r s  by - 8 0  J o u l e s / c m 2 / d a y  a t  
460nm w h i l e  G r o u p  I1 r e c e i v e d  ~ 1 3  J o u l e s / c m ~ / d a ~  a t  
460nm f r o m  a m b i e n t  l i g h t .  pH, pC02 a n d  b i c a r b o n a t e  
w e r e  c o m p a r e d  a t  o n s e t  (24' l 2 h r s  a f t e r  b i r t h )  a n d  2 4 ,  
4 8 , a n d  9 6 h r s  l a t e r .  A t  2 4 h r s  a s i g n i f i c a n t  d i f f e r e n c e  
i n  b i c a r b o n a t e  was  f o u n d  b e t w e e n  G r o u p s  I a n d  II. 

Mean t SEM a t  24 h r s  
Gp N PH pC02 mmHg HC03 mEq/L 

I ( 1 6 )  7 . 3 6  t . 0 1  3 1 . 8  + 2 . 1  1 7 . 3  2 1 . 0  
I1 (16 )  7 . 3 7  f . O 1  3 4 . 9  ' 2 . 1  1 9 . 6  f 0 . 8  
p V a l u e  < - 1 0  < - 1 0  < . 0 2 5  

No s i g n i f i c a n t  d i f f e r e n c e s  w e r e  f o u n d  a t  48  a n d  
9 6 h r s .  C o n t i n u o u s  p h o t o t h e r a p y  c a u s e d  a t r a n s i e n t  f a l l  
o f  b i c a r b o n a t e  w h i c h  r e t u r n e d  t o  c o n t r o l  l e v e l s  by 
4 8 h r s .  Though o f  l i t t l e  c l i n i c a l  s i g n i f i c a n c e  t o  t h e  
w e l l  LBW i n f a n t ,  b i c a r b o n a t e  l o s s  may n o t  b e  t o l e r a t e d  
b y  t h e  i l l  n e o n a t e .  

0.40 
0.49 

UNSOLVED EPIDEMIOLOGY OF NECROTIZING ENTEROCOLfTIS 
(NEC). J .  C. Mul l i  an ,  A. C .  Al len ,  H. M. MacDonald, 765 P. M .  Taylor ,  Univ.gof P i t t sbu rgh ,  Magee-Womens Hosp. 
(MWH), Department of P e d i a t r i c s ,  P i t t sbu rgh ,  Pa. 

0.32 
0.71 

NEC is  repor ted  t o  be a s soc i a t ed  w i th  hypoxia,  hypotension, 
compromised pe r fu s ion  of t h e  G I  t rac t ' ,  var ious  feeding p r a c t i c e s ,  
and i n f ec t i on ,  y e t  none of t he  publ ished s e r i e s  con t a in s  standard- 
i z ed  con t ro l s .  27 of 36,000 i n f a n t s  born a t  MWH between '70-'75 
developed NEC; each was matched with 4 inborn i n f a n t s  a s  t o  year  
of b i r t h ,  b i r t h  weight,  and g e s t a t i o n a l  age. 

B i r t h  weight (mean) 
Asphyxia neonatorum 
Respira tory  d i s t r e s s  syndrome 
Umbilical a r t e r i a l  c a t h e t e r s  

-19.8 
+45.3 

Umbilical venous c a t h e t e r s  1 4 (15%) 1 9 ( 8%) 1 <0.6 1 

3 .4  
7.1 

Exchange t r ans fus ion  2 ( 7%) 4 ( 4%) 
Feeds: Median age of f i r s t  1 2 8 h r .  I l 5 h r .  1 <0 '8  / 

Vol. (ml/ke/d)-mean . . - .  
f o r  3d p r i o r  t o  NEC 

Ca lo r i c  content :  20 c a l  1 0 % )  1 ( 2 6 %  < O 9  
24 c a l  11 (41%) 38 (35%) <0.8 

227 c a l  7 (26%) 36 (33%) '0.7 
Despi te  c l u s t e r i n g  of ca se s ,  bac t e r io log i c  s t u d i e s  i n  t he se  27 
i n f a n t s  and i n  20 outborn i n f a n t s  who developed NEC a t  MWH i n  
'70-'75 d id  no t  i n d i c a t e  an  i n f e c t i o u s  e t i o logy .  

Our exper ience  thus f a i l s  t o  confirm a s soc i a t i ons  between NEC 
and the  c l i n i c a l  circumstances l i s t e d  above. Control  i n f a n t s  
must be s tud i ed  t o  unravel  t h e  epidemiology of NEC. 

CAROTID BODY ABNORMALITIES I N  THE SUDDEN INFANT DEATH 
SYNDROME. Richard L. Nae e ,  Penn S t a t e  Univ. Col. Med 766 Dept. Pathology, Hershey: Pa. 17033 

Prolonged apneic  per iods  dur ing s l eep  have been descr ibed i n  
s e v e r a l  SIDS v i c t ims  p r i o r  t o  death .  Such apneic  episodes  may be  
a common f i n a l  pathway of death .  The cu r r en t  s tudy searched f o r  
c a r o t i d  body abnorma l i t i e s  i n  SIDS vic t ims.  A de fec t  i n  t h e  chem- 
oreceptor  funct ion of t he  organ might impair v e n t i l a t o r y  c o n t r o l  
i n  SIDS. Using s e r i a l  s e c t i o n s  and po in t  count ing,  t h e  volume of 
glomic c e l l s  and t he  volume of nerve  f i b e r s  were determined i n  t h e  
c a r o t i d  bodies  of 31 SIDS v i c t ims  who had no evidences of infec-  
t i o n ,  25 who had mild i n f e c t i o n s  and 26 non-hypoxic con t ro l s .  The 
volume of glomic t i ssue/body weight d id  not  change w i th  age i n  t h e  
con t ro l s .  Using t h i s  r a t i o ,  19% of SIDS v i c t ims  wi thout  i n f e c t i o d  
had a volume of glomic t i s s u e  i n  t he  upper 10 th  p e r c e n t i l e  of con- 
t r o l  va lues  and 75% i n  t h e  lower 10 th  p e r c e n t i l e .  The SIDS vic-  
t ims i n  t he  upper 10 th  p e r c e n t i l e  had marked evidences  of chronic  
a lveo l a r  hypoxia and hypoxemia before  dea th ,  i . e .  increased mass 
of muscle i n  pulmonary a r t e r i e s ,  hyper t rophic  ca rd i ac  r i g h t  ven- 
t r i c l e s ,  abnormally r e t a ined  brown f a t  and hepa t i c  erythropoesis .  
SIDS v i c t ims  i n  t h e  lower 10 th  p e r c e n t i l e  (hypop la s t i c  glomic 
t i s s u e )  a l s o  had anatomic markers of chronic  a l v e o l a r  hypoxia and 
hypoxemia but  t he  abnormal i t ies  were no t  a s  s eve re  a s  i n  those  
with hype rp l a s t i c  glomic t i s s u e .  

Most of t he  SIDS v i c t ims  wi th  mild i n f e c t i o n s  had a normal 
volume of c a r o t i d  body glomic t i s s u e .  There were o the r  d i f f e r e n -  
ce s  between t h e  i n f ec t ed  and non-infected vic t ims.  Infected  v i c -  
t ims were o lde r  a t  dea th ,  had smal ler  thymus glands  and mi lder  
anatomic feaixces sd shFenis a d  -kr 
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THE FORMATION OF BILIRUBIN GLUCURONIDE BY 
7L7 GUNN RAT LIVER FROM DI-METHYLESTER-BILIRUBIN 

G.B. O d e l l ;  J.0. C u k i e r ;  a n d - A . C .  Maqla lanq ,  
De t o f  P e d i a t r i c s ,  J o h n s  Hopkins  Univ .  Sch .  Medic ine ,  
B a y t i m o r e ,  Md. 21205 

Both  W i s t a r  ( J J )  and  homozygous j a u n d i c e d  Gunn ( j j )  
r a t s  w e r e  i n f u s e d  w i t h  2 0  mg o f  s y n t h e t i c a l l y  p r e p a r e d  
d i - m e t h y l e s t e r  b i l i r u b i n  d i s s o l v e d  i n  1 m l  o f  a c e t o n e  
o v e r  a  p e r i o d  o f  1 h r .  P r e ,  i n t e r  and  p o s t - i n f u s i o n  
b i l e  was c o l l e c t e d  f rom t h e  c a n n u l a t e d  common b i l e  
d u c t .  I n  b o t h  JJ and  j j  a n i m a l s ,  p r e - i n f u s i o n  b i l i -  
r u b i n  c o n c e n t r a t i o n s  were b e t w e e n  1-2 mg/dl  and r o s e  t o  
17-25 mg/dl  d u r i n g  t h e  l a s t  30 min.  o f  t h e  m e t h y l e s t e r  
i n f u s i o n .  T h i n  l a y e r  c h r o m a t o g r a p h i c  s e p a r a t i o n  on  
s i l i c a  G p l a t e s  o f  t h e  i n t e r i n f u s i o n  b i l e  showed d i a z o  
p o s i t i v e  p i g m e n t s  w i t h  ~f c h a r a c t e r i s t i c s  o f  b o t h  mono 
a n d  d i g l u c u r o n i d e s  o f  b i l i r u b i n  and n o  f r e e  d i - m e t h y l -  
e s t e r  b i l i r u b i n .  The m a j o r  b i l e  p i g m e n t s  a f t e r  c h r o -  
m a t o g r a p h i c  s e p a r a t i o n  and  e l u t i o n  had  m o l a r  r a t i o s  o f  
g l u c u r o n i c  a c i d :  b i l i r u b i n  o f  1:l and  2 : l  r e s p e c t i v e l y  
a s  c h e m i c a l l y  d e t e r m i n e d  b y  t h e  n a p t h o r e s o r c i n o l  and  
VandenBerg r e a c t i o n s  r e s p e c t i v e l y .  I n v i t r o  i n c u b a t i o n  
o f  h e p a t i c  m i c r o s o m a l  i s o l a t e s  f rom j j  a n i m a l s  w i t h  
d i - m e t h v l e s t e r  b i l i r u b i n  showed t h a t  t h e v  fo rm f r e e  
b i l i r u b i n  i n  t h e  a b s e n c e  o f  UDP g l u c u r o n ~ c  a c i d  and  i n  
i t s  p r e s e n c e  b o t h  mono and  d i g l u c u r o n i d e s  o f  b i l i r u b i n  
a r e  fo rmed .  T h e s e  r e s u l t s  i n d i c a t e  t h a t  t h e  j j  r a t  h a s  
a  b i l i r u b i n  a l u c u r o n v l  t r a n s f e r a s e  b u t  it i s  ~ a c k a a e d  
i n  t h e  endop?.asmic r g t i c u l u m  i n  a  way t h a t  it- i s  n o t  
a v a i l a b l e  t o  b i l i r u b i n  p e r  s e .  

THE INFLUENCE OF FATTY ACIDS ON THE ALBUMIN 

o w e r a t i o n a l l v  b l o c k  t h e  h i a h . a f f i n i t v  s i t e s  f o r  b i l i -  - 
r;bin and fo;ce t h e  l a t t e r - t o  b e  t r a n s p o r t e d  a t  t h e  
s e c o n d a r y  s i t e s  where  i t  i s  more r e a d i l y  d i s s o c i a t e d .  
B i l i r u b i n  c a r r i e d  a t  t h e s e  s e c o n d a r y  s i t e s  i s  e a s i l y  
d i s p l a c e d  and  i s  a s s o c i a t e d  w i t h  a  h i g h  i n c i d e n c e  o f  
b i l l r u b i n  e n c e p h a l o p a t h y .  S i x t e e n  n e o n a t e s  w i t h  h y p e r -  
b i l i r u b i n e m i a  w e r e  i d e n t i f i e d  whose c l i n i c a l  h i s t o r i e s  
i n d i c a t e d  c a l o r i c  insufficient and  e l e v a t i o n  o f  FFA 
was e x p e c t e d .  Each was t r e a t e x  b y  c a l o r i c  s u p p l e m e n t a -  
t i o n .  P lasma  c o n c e n t r a t i o n s  o f  b i l i r u b i n ,  FFA, and  
S a t u r a t i o n  I n d e x ( S 1 )  were  d e t e r m i n e d  b e f o r e  and  a f t e r  
s u p p l e m e n t a t i o n  and  t h e  r e s u l t s  a n a l y z e d  b y  a  p a i r e d  
t-test. 

B i l i r u b i n  mg/dl  S a t u r a t i o n  I n d e x  FFA mM. 
P r e  P o s t   re P o s t  P r e  P o s t  

fi 1 3 . 2  1 2 . 9  8.8 4 . 3  1 . 9 2  0 . 7 4  
A 6  -0 .34  ? 1 . 1 4  -4.5 ? 2 . 3 4  -1 .17k0 .64  
t 1 .20  7 .72  7 .30  

P n . s .  <. 00  1 <. 0 0 1  
The r e s u l t s  show a h i g h l y  s i g n i f i c a n t  c o r r e l a t i o n  be-  
t w e e n  t h e  FFA and  t h e  S I  s u g g e s t i n g  t h a t  f a s t i n g  o f  
j a u n d i c e d  n e o n a t e s  may i n c r e a s e  t h e  p o s s i b i l i t y  o f  
b i l i r u b i n  e n c e p h a l o p a t h y .  

EFJ3CT OF SURFACTANT THERAPY ON RESPIRATORY DISTRESS 
OF PREMATURE LAMBS. Alan Osher, Forrest Adams nernard 769 Towers, Machiko Ohi and Masahiko Nozaki . U C L A ' S C ~ O O ~  

of Medicine, Department of Ped ia t r i c s ,  Los Angeles. 
This study was designed t o  see i f  the endotracheal del ivery 

of surfactant  (S) e i t h e r  i n  suspension o r  a f t e r  nebulization pro- 
duces a  favorable e f fec t  on the lungs of prematurely delivered 
twin lambs with c l i n i c a l  respiratory d i s t ress .  Thirty-two preg- 
nant ewes with known breeding dates  and twins or  t r i p l e t s  were 
delivered of t h e i r  offspring by cesarean sect ion under spinal  
anesthesia. A l l  de l ive r ies  were between 124-134 days of gesta- 
t ion ,  a  time when lung surfactant  i s  not normally present i n  suf- 
f i c i e n t  amounts and respiratory d i s t ress  develops. The trachea 
of each fetus  was cannulated with a  tube and connected t o  a  res- 
p i ra to r .  On an a l t e rna te  basis ,  one twin received surfactant  
and the other  sal ine.  Four major treatment variables  were 
studied: na tu ra l  surfactant  and synthet ic  DPL; delivery of S 
e i t h e r  by ul t rasonic nebulization or  by d i r e c t  t racheal  i n s t i l -  
l a t ion .  The lambs were vent i la ted f o r  2 hours during which time 
blood gases, blood pressure, hea r t  r a t e  and body temperature were 
monitored. No attempt was made t o  correct  the lamb's metabolic 
acidosis  when i t  occurred. After 2 hours, the lambs were sac r i -  
f iced and the lungs were careful ly removed fo r  s tudies  which 
included pressure-volume curves, water content, surface tension, 
histology and histochemistry. 

Under the conditions of the study, nei ther  nebulization o r  
i n s t i l l a t i o n  of na tu ra l  o r  synthet ic  S produced recognizable 
favorable e f f e c t s  on any of the parameters. 

OXYGEN CONSUMPTION I N  BILIRUBIN PHOTOXIDATION. 
Enri ue M. Ostrea J r . ,  Cher 1 A. Gwisdalla, Dept. of 770 ~edi: t r ics  wayne'state Univlrs i ty ,  Hutzel Hospital,  
(Spon. by ianford N.  Cohen) 

m: Af 37OC, the oxygen consumption during the photoxidation 
1 l rubln was: 

Bil-Serum (BS) Bil-Alb (BA) -) &&s 
19.00f3.11 14.53f3.62 21.03f5.41 ~1 Op/mg Bi l lh  

(p<0.02) (p<O. 001) 
0.49r0.08 0.38+0.10 0.55t0.14 uM Ol/uM Bil /h 

The mean molar r a t i o  of oxygen t o  b i l i rub in  is 0:5:l Ghich indi- 
ca tes  tha t  the  oxygen molecule is capable of s p l l t t i n  in to  2 a t -  
oms f o r  oxidation. The most e f f i c i e n t  breakdown of b i f i rub in  oc- 
curs i n  the  BA system--not only is l e s s  oxygen consumed per mg of 

oyed, but the  r a t e  of b i l i rub in  breakdown i s  f as t -  
A Time (min)=0.05 (BA) vs. 0.03 (BN) vs. 0.03 (BS). 
a t  the  blndlne of b l l l rub in  to  albumin r e s u l t s  i n  

a  s p a t i a l  cbnfiguration that-renders the b i l i rub in  molecule more 
s u s c e ~ t i b l e  t o  oxidation. The   hot oxidation of b i l i rub in  i n  NaOH 

..- - -  .--~--- ~ ~ 

durinz-.phot&idation i n  the  BA sysG;. 

PHOTOXIDATION OF ESSENTIAL FATTY ACIDS: A POSSIBLE 771 COMPLICATION OF PHOTOTHERAPY. Enriaue M. Ostrea. J r  , 
Emilla C. Tine, Chervl A. ~wis- 

Wayne S ta te  University, Hutzel Hospital,  Detroi t ,  Michigan (Spon. 
by Sanford N. Cohen) 

& palmitic (C16:O) acid were pre 'ared.  A t  37QC a volume of -each 
FA was exposed t o  l i g h t  (energy=P.2 !J watts/cm2/nm a t  425-475 nm) 
while an equal volume was protected,with A 1  f o i l  (dark control) .  
Oxy en consumption was measured a t  Intervals  by olarographic me- 
tho% (YSI Model 53 Bioloeical Oxygen Monitor). T R ~  TBA t e s t  was 
done with a  spectrophotoiiieter usi5g malonylaldehyde a s  a  standard. 

i n  the premature & SGA infan t s .  

EFFECT OF PHOTOTHERAPY AND NURSERY LIGHT ON NEONATAL 772 BIORHYTHMS: Tong Soo Park, Sonia Padget, Theresa 
F io ren t i no ,  A l l e n  W .  Root, Thomas R. C .  Sisson, 

Temple U n i v e r s i t y  School o f  Medicine, Department o f  Ped ia t r i c s ,  
Ph i lade lph ia ,  Penna. 

The e f f e c t  o f  d i f f e r i n g  l i g h t  environments on b lood glucose, 
serum calcium, and plasma HGH was s tud ied  i n  40 normal newborn 
i n f a n t s  on t he  second day o f  l i f e ,  13 o f  whom (Group I )  were 
t r e a t e d  by phototherapy f o r  phys io l og i c  jaundice. A group of 14 
i n f a n t s  (Group 11) were i n  nursery  l i g h t  (100-120 f t c d . )  from 
0800 t o  2000 hrs.,  and i n  t he  dark from 2000 t o  0800, and 13 
i n f a n t s  (Group 111) were i n  nursery  l i g h t  f rom 0700 t o  2200 hrs.,  
i n  dim l i a h t  (5-8 f t cd . )  from 2200 t o  0700 h rs .  Blood was 
drawn q. h. ' f o r  24 hrs.,  before  feedings, f o r  measurement of 
HGH, glucose and calcium. 

There was no detec tab le  biorhythm o f  b lood glucose o r  
ca lc ium i n  any o f  t he  t h ree  l i g h t  environments. However, a 
c i r c a d i a n  rhythm o f  HGH was observed i n  Groups I 1  and 111 under 
d a r k : l i g h t  and d im:br ight  l i g h t  cyc l i ng .  I n  i n f a n t s  r e c e i v i n g  
phototherapy, w i t h  photorecept ion blocked, t he  normal c i r c a d i a n  
rhythm (whose peak i s  reached between 2400 and 0400 h rs . )  was 
comple te ly  erased. It i s  n o t  c l e a r  whether the constant  
exposure t o  in tense l i g h t  o f  phototherapy o b l i t e r a t e s  t he  b i o -  
rhythm o r  i f  t h i s  i s  t he  r e s u l t  o f  t he  b lock  o f  l i g h t  percept ion 
by eyesh ie lds  app l i ed  t o  those i n f a n t s .  



TREATMENT OF EARLY POSTNATAL CARDIOVASCULAR SHOCK 773 WITH AUTOLOGOUS FETAL BLOOD TRANSFUSIONS. Char les  L. 
Paxson, Gary L. Heaton, Eugene W. Adcock, and Frank 

ti. Morr iss .  (Spon. by R.R. Howell). Univ. of Texas Med. School 
a t  Houston, Dept. of Ped.,  Houston, Texas. 

This  p rospec t ive  s tudy of 4500 neonates  was conducted t o  iden- 
t i f y  be fo re  t h e i r  de l i ve ry  t hose  i n f a n t s  a t  r i s k  f o r  shock imme- 
d i a t e l y  a f t e r  b i r t h  and t o  a s s e s s  the  e f f ec t i venes s  of t rea tment  
w i th  t r ans fus ions  of autologous  blood co l l ec t ed  from t h e  p l acen t a  
a t  d e l i v e r y .  

Shock occured i n  27 neonates  (0.6%) and was a s soc i a t ed  
(p<.005) wi th  maternal  vag ina l  b leeding,  prolapsed umbi l i ca l  
cord ,  twinning, and low b i r t h  weight (LBW), and maternal  s e p s i s  
(p<.025).  Among 544 LBW i n f a n t s  t h e  inc idence  of e a r l y  p o s t n a t a l  
shock was 5%. 

Twelve of t he  neonates  were t r e a t e d  wi th  t r ans fus ions  of f e t a l  
blood (20mlfkg) obta ined from the  p l acen t a  a f t e r  de l i ve ry ,  and 1 5  
s i m i l a r  neonates were t r e a t e d  wi th  cross-matched banked a d u l t  
blood. Seven of t he  l a t t e r  a l s o  received immediate i n fus ions  of 
l.Og/kg of  12.5gldl  s a l t -poo r  albumin. 

Treatment Mor t a l i t y  p Age BP r e s to red ,  h r s .  p 
Autologous blood 8% 0.8 
Banked blood ( t o t a l )  67% <.01 2.5 c .01 

+ I.V. albumin 71% <.025 0.8 <. 5 
No albumin 63% <.05 4 .1  <. 001 

Conclusion: Mor t a l i t y  f o r  LBW bab ie s  can be  reduced by pro- 
s p e c t i v e  i d e n t i f i c a t i o n  of t he  f e t u s  a t  r i s k  f o r  shock, co l l ec -  
t i o n  of autologous  f e t a l  blood from t h e  p l acen t a ,  and r ap id  cor- 
r e c t i o n  of low blood p re s su re  w i th  t r ans fus ions  of f e t a l  blood. 

SILENT ALARMS AND INCUBATOR CONTROL. Paul H .  Pe r l -  

776 *te, S r r y  D. Atherton, Neil  K. Edwards and J d v ~  
E u t h e r l a n d .  University of  C inc inna t i  College of 

Medicine, Department of P e d i a t r i c s ,  C inc inna t i .  
The thermal p ro t ec t i on  provided by incubators  is  e a s i l y  d is rup-  

t e d  when power cords  become unplugged, sk in  temperature thermis- 
t o r s  d is lodged and when inadequate ly  heated gase s  flow i n t o  an in- 
f a n t ' s  microclimate v i a  headhoods o r  r e s p i r a t o r y  s,lpport devices .  
To a s s e s s  t h e  frequency of  t h e s e  and o the r  impediments t o  p r ed i c t -  
a b l e  ca r e ,  incubators  i n  an a c t i v e  i n t e n s i v e  ca re  u n i t  were moni- 
t o r e d  cont inuously  whi le  used i n  ca r ing  f o r  89 high-r isk  i n f a n t s .  
Incubators  were declared o u t  of c o n t r o l  when they f a i l e d  t o  change 
t h e i r  hea t e r  "on" o r  "off"  s t a t e  f o r  longer  than 20 minutes ,  which 
i s  more than 2 s tandard  dev i a t i ons  g r e a t e r  than t h e  mean cyc l ing  
time of  a  p rope r ly  funct ioning incubator  i n  t he  s tudynur s s ry .  Dur- 
i ng  t h e  f i r s t  3 months of a  6-month s tudy,  43 i n f a n t s  were housed 
i n  t h e  s tudy incubators  a  mean of  117.5+(SE)19.0 h r s  dur ing which 
time t h e  mean % of malfunctioning time was 10.4f(SE)2.0%.  Follow- 
i ng  t h e  i n i t i a l  s tudy pe r iod ,  a  computer-driven non-a,lr?ible TV 
alarm system was used t o  au toma t i ca l l y  n o t i f y  nursery  personnel 
when incubator  malcontrol occurred.  The high incubator  malcontrol  
r a t e  t abu l a t ed  dur ing t h e  f i r s t  3  months was reduced s i g n i f i c a n t l y  
(p<.001) t o  2.3+(SE)0.77% dur ing t h e  subsequent 3 months, when 46 
i n f a n t s  were each provided a  mean of 123.5f(SE)17.4 h r s  of c a r e  i n  
t h e  monitored incubators .  The s tudy demonstrates some common haz- 
a r c s  a s soc i a t ed  wi th  incubator  c a r e  and how computer-generated 
non-audible a larms can be used succes s fu l l y  t o  warn of impediments 
t o  c o n s i s t e n t  c a r e  without adding t o  t he  a l r eady  excess ive  no i se  
l e v e l s  i n  i n t ens ive  c a r e  a r ea s .  

THE EFFECT OF TOLAZOLINE ON TRANSCUTANEOUS YO2 MUN1- THE TELEPHONE I N  REGIONAL NEWBORN CARE. Paul ti. PL!~ 1.- 774 TORING. Joyce L. Peabody, George A. Gregorx, Mary M. 777 s t e i n ,  Nei l  K .  Edwards and James M.  Suther land.  Univ. 
Willis and William H. Tooley. Cardiovascular Research of C inc inna t i  Col. ofMedic ine ,  Dept .Ped. ,Cincinnat i .  

I n s t i t u t e  and the  Depts. of P e d i a t r i c s  and Anesthes ia ,  Univers i ty  Newborn dea th  r a t e s  were compared i n  t h r e e  community "study" 
of C a l i f o r n i a ,  San F ranc i sco ,  C a l i f .  

We have measured t ranscutaneous  oxygen tens ion (tcP02) wi th  
t he  Huch e l ec t rode  and c o r r e l a t e d  i t  wi th  oxygen tens ion of a r -  
t e r i a l  blood (Pa02) on 105 occasions i n  15 i n f a n t s .  The co r r e l a -  
t i o n  c o e f f i c i e n t  was 0.987, and the  SD of r eg re s s ion  of t he  l i n e  
descr ibed by y-0.952 + 2.65 was 53.75. 

We then measured the  Pa0 -tcPO i n  6 i n f a n t s  r ece iv ing  tolazo- 2  
l i n e  (P r i s co l ine ) .  The average doge f o r  5  of t he  i n f a n t s  was 29 
(3-61) mglkg. 27 pa i r ed  measurements were made whi le  t he  i n f a n t s  
were r ece iv ing  t he  drug. The mean d i f f e r e n c e  of Pa02-tcP02 was 
11.6 mm Hg. This d i f f e r e n c e  i s  s i g n i f i c a n t  a t  t he  p < . 0 0 1  l e v e l  
by pai red  t - t e s t .  On 14 pa i r ed  samples 8-18 hours a f t e r  withdraw- 
i ng  t he  drug, t he  mean d i f f e r e n c e  of PaOp-tcPOp was 0.29 
(p> .ZOO). The o the r  i n f a n t  received a  t o t a l  of 275 mglkg of 
t o l a z o l i n e  over fou r  days and had a  mean d i f f e r ence  of PaO?-tcP02 
of 38.8 (p< .001 )  on 27 occas ions .  H i s  Pa02 and tcP02 remalned 
s i g n i f i c a n t l y  d i f f e r e n t  u n t i l  10 days a f t e r  t he  drug was stopped. 

We conclude t h a t  t o l a z o l i n e  adverse ly  a f f e c t s  the  accuracy of 
t he  Huch t ranscutaneous  PO2 e l ec t rode  and warn aga ins t  r e ly ing  on 
t h i s  method f o r  PO2 monitoring dur ing t he  admin i s t r a t i on  of t h i s  
drug. The inaccuracy of tcP02 appears  t o  vary  d i r e c t l y  with dose. 
The e f f e c t  is  r e v e r s i b l e  when the  drug is  withdrawn. 

THE HUCH TRANSCUTANEOUS PO2 ELECTRODE I N  SICK INFANTS. 775 Joyce L. Peabody, George A. Gregory, Mary M. W i l l i s  
and William H. Tooley. Cardiovascular Research I n s t i -  

t u t e  and the  Depts.  of P e d i a t r i c s  and Anesthes ia ,  Univers i ty  of 
C a l i f o r n i a ,  San Francisco,  C a l i f .  

We t e s t ed  t he  t ranscutaneous  PO2 (tcP02) e l ec t rode  developed by 
Huch e t  a 1  i n  15 i n f a n t s  (550-4480 g . ) .  A l l  i n f a n t s  had a r t e r i a l  
c a t h e t e r s .  We obta ined 105 a r t e r i a l  blood samples whi le  recording 
t he  tcP02, blood p re s su re ,  r e s p i r a t o r y  r a t e ,  and r e l a t i v e  perfu- 
s ion.  In  a d d i t i o n ,  we measured Hct,  t o t a l  p ro t e in ,  b i l i r u b i n ,  l imb 
pe r fus ion ,  s k i n  t h i cknes s ,  and sk in ,  a x i l l a r y ,  and environmental 
temperature and es t imated p e r i p h e r a l  c a p i l l a r y  f i l l i n g .  We noted 
the  g e s t a t i o n a l  age, p r e sen t  age ,b ivth  weight,  p r e sen t  weight,  ma- 
j o r  d iagnoses ,  drugs and o the r  t he rap i e s  of each i n f a n t .  

I n  t he  105 p a i r s  of Pa02 and tcPOp, r=0.987, and t h e  SD of re-  
g r e s s ion  of t he  l i n e  descr ibed by y=.952x+2.65 was 53.75. 95% of 
pa i r ed  va lues  showed d i s c r epanc i e s  of < l o % .  The e l ec t rode ' s  accu- 
racy was unaffec ted  by g e s t a t i o n a l  age ,  sk in  type ,  edema, blood 
p re s su re ,  temperature,  d i agnos i s ,  o r  perfus ion rou t ine ly  encoun- 
t e r ed .  In  add i t i on ,  we observed changes i n  tcP02 dur ing apnea, 
suc t i on ing ,  pe r iod i c  b r ea th ing ,  pos i t i on ing ,  h e e l  s t i c k s  and 
changes i n  r e s p i r a t o r  s e t t i n g s .  4  i n f a n t s  wi th  BW<1000 grams had 
pe r iod i c  breathing and f l u c t u a t i o n s  i n  tcP02 from 30 t o  100 mm Hg. 
tcP02> 90 mm Hg. was observed r epea t ed ly  i n  t he se  i n f a n t s  which 
had not been suspected by i n t e r m i t t e n t  sampling. 

We conclude t h a t  t he  method is  r e l i a b l e  and use fu l  f o r  monitor- 
ing  s i c k  i n f a n t s  and t h a t  continuous monitoring may a l low more 
p r e c i s e  r egu la t i on  of Pa02 and reduce  t he  r i s k  of r e t r o l e n t a l  
f i b r o p l a s i a  and improve r e s p i r a t o r y  ca re .  

h o s p i t a l s  be fo re  and a f t e r  t h e i r  nu r se r i e s  were connected t o  a  
r eg iona l  newborn i n t ens ive  c a r e  cen t e r  by d i r e c t  unswitched t e l e -  
phone "hot l i n e s . "  Death r a t e s  were a l s o  ca l cu l a t ed  f o r  i n f a n t s  
born i n  4  " con t ro l " ,  non-phone-connected h o s p i t a l s  s e rv ing  popu- 
l a t i o n s  s imi l a r  t o  t h e  s tudy h o s p i t a l s .  Deaths occurr ing a f t e r  
t r a n s f e r  t o  t h e  r eg iona l  ca r e  c e n t e r  were reass igned t o  t h e  hos- 
p i t a l s  of b i r t h .  Of 5037 i n f a n t s  born i n  t h e  3 s tudy hospi . ta ls  
m e  year  before  t he  "hot  l i n e "  phone i n s t a l l a t i o n s ,  55 d i ed .  This  
10.9/1000 l i v e  b i r t h  dea th  r a t e  i s  s i g n i f i c a n t l y  h igher  (p<.005) 
than t he  8.1/1000 dea ths  t h a t  occurred one year  a f t e r  t he  i n s t a l -  
l a t i o n  of  t h e  "hot  l i n e s " ,  when 40 of 4946 i n f a n t s  d ied .  I n  t h e  4  
con t ro l  h o s p i t a l s ,  46 of 4052 i n f a n t s  d i ed  (11.4/1000 b i r t h s )  one 
year  before ,  and a  s i m i l a r  44 ou t  of  3850 i n f a n t s  d ied  (11.4/1000 
b i r t h s )  i n  t he  year  a f t e r  t he  "hot l i n e "  s e r v i c e  was i n s t a l l e d  i n  
t h e  s tudy h o s p i t a l s .  F a l l i n g  mor t a l i t y  r a t e s  i n  t h e  s tudy hospi- 
t a l s  were not  a s soc i a t ed  with i nc rea se s  i n  t h e  percentage  of in-  
f a n t s  t r a n s f e r r e d  t o  t he  r eg iona l  cen t e r  fo l lowing the  phone i n -  
s t a l l a t i o n s .  However, t h e r e  were s i g n i f i c a n t  i nc rea se s  i n  1) the  
number of i n f a n t s  i n  whom the  dec i s ion  t o  t r a n s f e r  was made p r i o r  
t o  2  hours of  age (p<.001) ,  2) t he  mean admission temperature of  
i n f a n t s  t r a n s f e r r e d  (p<.025),  and 3) p o s t - t r a n s f e r  s u r v i v a l r a t e s  
(p<.05) .  Direc t  unswitched te lephone s e r v i c e  provides  an e f f e c -  
t i v e  mechanism f o r  improving ongoing communications between reg- 
i o n a l  ca r s  cen t e r s  and t h e  community h o s p i t a l s  they s e rve .  

THERMOGRAPHY: UNIQUE APPLICATION TO THE NEONATE. 
J e f f r e  J .  Pomerance Ricardo L. Liberman and 778 chris t I n i a  T. ~ k r a i n i k i ,  Cedars-Sinai Medical Center, 

Dept. Ped. and UCLA Sch. Med., Los Angeles (Spon. by B. M. Kagan) 
Thermography is  the  recording of i n f r a r e d  r a d i a n t  hea t  pa t -  

t e r n s  from a  su r f ace .  Recorded su r f ace  temperatures a r e  a  func- 
t i o n  of h e a t  emit ted  from adjacent  va scu l a r  and metabol ic  a r e a s .  
I n  a d u l t s ,  informat ion about deep l y i n g  s t r u c t u r e s  i s  o r d i n a r i l y  
made by i n f e r ence  only a s  in tervening s t r u c t u r e s  i n s u l a t e  t o  a  
l a r g e  ex t en t .  The term, and e spec i a l l y  t h e  pre term newborn, 
o f f e r s  a  unique oppor tuni ty  t o  examine deep s t r u c t u r e s  more d i -  
r e c t l y .  The smal l  premature i n f a n t  ha s  almost no subcutaneous 
f a t ,  very l i t t l e  muscle, and extremely t h i n  sk in .  Therefore ,  
hea t  r ad i a t ed  by "deep" s t r u c t u r e s  (1-2 cm. away) may b e  v i sua l -  
i z ed  r e l a t i v e l y  una l t e r ed  a t  t he  su r f ace .  I n  a d d i t i o n ,  thermo- 
graphy may be appl ied  t o  t h e  neonate a s  o r i g i n a l l y  used t o  de t ec t  
d i f f e r ences  i n  blood flow t o  the  sk in .  

An te r io r  and p o s t e r i o r  thermographic p a t t e r n s  have been re-  
corded i n  37 neonates over a  3  month per iod.  S tud i e s  were per- 
formed under a  r a d i a n t  h e a t e r  servo-control led  t o  an  abdominal 
s k i n  temperature of 36.0°C. Hear t ,  l i v e r ,  and kidneys ,  being 
highly  vascu l a r  s t r u c t u r e s  and the re fo re  warmer than surrounding 
t i s s u e s ,  a r e  de t ec t ed  a s  "hot" a r e a s  on t he  body su r f ace .  Photo- 
graphs of  r e p r e s e n t a t i v e  normal thermographic p a t t e r n s  w i l l  be  
demonstrated. A long i tud ina l  s tudy of an  i n f a n t  wi th  a  pa t en t  
ductus  a r t e r i o s u s  and congest ive  h e a r t  f a i l u r e  demonstrating a  
gene ra l l y  coo le r  ches t  following l i g a t i o n  w i l l  be  shown. Thermo- 
graphic  eva lua t i on  of t h e  v i a b i l i t y  of a  ped i c l e  f l a p  i n  a  neo- 
n a t e  w i l l  a l s o  be presented.  



A NEW TECHNIQUE FOR LONG TERM ARTERIAL ACCESS IN THE 
779 HIGH RISK NEWBORN. . ./ 

Gregory W. Prian (Spon. by L. Joseph Butterfield) 
Department of Perinatology, The Children's Hospital, Denver 

The hazards of umbilical artery catheterization necessitates 
the adoption of an alternate arterial cannulation site for 
monitoring arterial pressure and oxygen tension in the critically 
ill newborn. A newly developed method of catheter placement in 
the temporal artery not only provided arterial access for 
substantially longer than that reported for radial artery cannula- 
tion but over 50 percent of the infants in which it was perfonned 
weighed less than 1500 grams. 

Close adherence to the technique of arterial cannulation and 
catheter fixation is essential for prolonged arterial access. 
The method involves: (1) Doppler locatiori of the temporal artery, 
(2) a 3-4 nun transverse incision directly over the vessel, (3)  
bevel down insertion of a winged hub teflon catheter with inner 
needle stylet, (4) securing the catheter with suture and 
collodoin, and (5) maintenance of catheter patency with a con- 
stant infusion of heparinized solution. 

Temporal artery cannulation using this technique has thus far 
been performed 50 times in 41 infants with severe respiratory 
distress. The patients weighed between 540 and 3900 grams. 
Catheters remained operational for an average of 6.5 days (24 to 
396 hours) with 45 percent of all catheters providing arterial 
samples for more than 5 days. The cannulae worked well for 
arterial pressure monitoring and pulse contour matched that of 
the umbilical artery in infants with catheters in both vessels. 

POVIDONE IODINE (PI), ETHYL ALCOHOL (AL) AND TRIPLE DYE 
(TD)--CONTROL OF NEONATAL STAPHYLOCOCCAL (S. aureus) 780 COLON!ZATION. S. PYAT,, R. S. RAMAMURTHY, T. KRAUSS 

AND R. S .  PILDES, COOK COUNTY HOSP. DEPTS.PEDIAT., CHGO. MED. 
SCHOOL, AND UNIV. OF ILL., CHICAGO. 

The need for maintainance of low S. aureus colonization in the 
neonate has led to the search for a topical agent which would 
achieve this without significant absorption. Over a two year 
period, four groups of infants were studied concurrently: TD 
(once), AL 708 (q 8 hrs x 3 days) and PI 1% (q 8 hrs x 3 days) were 
applied to the umbilical cord and an inch of surrounding skin 
after the initial bath. Anterior nasal and cord cultures were 
taken on day 3 of nursery stay. Nasal colonization using the 
three agents (TD 617 neonates, 8.1% pos.; AL 357, 8.9% pos.; 
PI 204, 2.5% pos.) was significantly lower (Pi.01) than in the 
control group (305, 16% pos.). The nose and cord colonization 
using PI was lower (P<.01) than TD or AL; there was no differ- 
ence between TD and AL. Alcohol levels in 6 infants on day three 
&ere not detectable. Total plasma Iodine (I2-~ean5.D.) in cord 
blood of six controls ( C )  was similar to that of 12 PI neonates 
(15.927.7 vs 16.6+9 ug% respectively). At 3 days of age, a 
higher 12 level (?i~001) was seen in the PI group (C-15.99.3 
vs PI 70.0246.9 ug%). Reducing PI to a single application also 
resulted in a higher 12 level at 3 days as compared to controls 
(26.2+4.3 vs 15.9+3.8 ug%). In addition, colonization increased 
(P COT) with a single PI appl ication. Therefore, PI cannot be 
recommended for routine cord care. TD or AL may be equally 
effective in maintaining low colonization of S. aureus. 

MULTI-PATIENT ON-LINE COMPUTER BASED PERINATAL 
MONITORING SYSTEM FOR DATA MANAGEMENT AND 781 IMPROVED PATIENT CARE. H. R. Rev. S. Caritis. R.I. 

Stark, R. Dwarka, E. T. Bowe, M. Finster, R. ~ar;de Wiele, L; S.James 
Coll. of Phys. & Surg.,Columbia Univ., Div. of Perinatology, New York, 
A data mangement system has been designed to provide a reliable and 

dynamic on-line computer evaluation of risk factors associated with each 
patient's pregnancy, labor and delivery, by integrating information ob- 
tained from bedside monitors with biophysical and biochemical data and 
medical history. Using a mini-computer, the system automatically acquire% 
stores and displays data for up to 32 patients, and allows for manual entry 
of other pertinent information. In addition to data acquisition and storage, 
the computer provides a multi-dimensional approach to data analysis includr 
ing I) automatic pattern recognition of important events during labor, 2) 
instantanbus on-line analysis of the beat-to-beat heart rate, 3) multi- 
parametric analysis of uterine activity and theprogress of labor, 4) math- 
ematical predictive scoring system for neonatal outcome based on a set of 
cumulative risk indices generated by the computer from pregnancy, labor 
and delivery data. This system has been successfully implemented and is 
currently used both clinically and as a research tool. The system will lead: 
to a rapid and efficient build-up of a data basefor statistical analysis, 
to improved communication and information flaw between members of the 
staff and areas of the hospital, to a more precise prediction of neonatal 
outcome on the basis of antepartum and intrapartum risk factors, and to 
improved patient management. 

THE EFFECTS OF A SINGLE INFUSION OF HYPERTONIC NaHC(S 
IN NEONATES WITH ACIDOSIS. Phili G. Rhodes, Robert 782 T. Hall, Stanley Hellerstein, ,:Childrents Mercy 

Hospital, Kansas City, Missouri. 
The effects of infusion of hypertonic NaHC03 on acid-base 

equilibrium, plasma water and solute, and red cell composition 
have been examined in 20 infants with IRDS and 4 with otherforms 
of neonatal asphyxia. One molar NaHC03 was infused at 0.3 
mljkglmin to provide a dose in mEq = (0.4) (body weight in kg) 
(base excess). Most infants received ventilatory assistance 
during the infusion. 
Item - 
Pao2 
PaC02 
WB pH 
RBC pH 
Pl [~a+] 
Pl [m~sm] 

Baseline 3' Post Inf. 
82 + 24 78 + 48* 

30' Post Inf. 
97 + 50* 
41 + 11* 

7.31 + .08* 
7.19 + .08** 
142.9 + 4.8- 
294.3 + 17.8x-k 
654.9 + 5.6** 
140.7 + 5.8** 
71.4 + 4.6** 

L A * = N.S. ** = p< 0.00i Paired T-Test, Compared with Baseline 
The infused NaHC03 provided sufficient base to buffer some ofthe 
protons initially present in ECF-H20 as well as those produced 
during or subsequent to the infusions. There was a significant 
rise in ~lasma[m~sm], a decrease in RBC-H20 and RBc[c~-] and an 
increase in RBC [ cation]. The lack of significant change in 
PaC02 may be due in part to the use of ventilatory assistance 
during the infusjon perio6. 

AN EPIDEMIC OF KLEBSIELLA SEPSIS IN AN INTENSIVE 783 CARE NURSERY RELATED TO INTRAVENOUS FLUID CONTAMINA- 
TION. Barbara S. Ross, Georges Peter and William Oh. 

Brown University Program in Medicine, Women and Infants Hosp., 
Roger Williams Gen. Hosp., Dept. of Pediatrics, Providence, R.I. 

During a 6-day period in August 1975. 9 infants (2-60 days 
old) in an intensive care nursery developed type 68 Klebsiella 
Pneumoniae (K.p.) sepsis, 3 of whom had meningitis and 5 had 
scalp abscesses at intravenous (Iv) infusion sites. One addi- 
tional non-septic infant developed a K.p. scalp abscess at an IV 
site. Nine of the 10 cases occurred in the intermediate care 
room (ICR). All infected infants received IV fluids by periph- 
eral vein and 3 non-infected infants did not. One of 18 IV fluid 
recipients in the maximum care room (MCR) was infected. Cultures 
of IV fluid yielded type 68 K.p. in 3 cases from the tubing ad- 
jacent to the scalp vein needle. Just prior to the epidemic, a 
policy change resulted in the addition of electrolytes to IV 
fluids in the nursery. Cultures of 90 randomly obtained rectal 
swabs disclosed ~pLcolonization rates of 58% in the entire 
nursery, 62% in ICR and 12.5% in the MCR. Typing of 14 isolates 
demonstrated multiple serotypes in addition to the pre- 
dominant type 68 (8/14). The epidemic probably resulted from 
contamination of IV fluids in the nursery resulting from an in- 
advertent change in technique. This epidemic denotes another 
potential source for nosocomial infection in an intensive care 
nursery. 

DISSIMILAR CARDIOVASCULAR RESPONSES TO APNEA IN THE 784 PREyTURE. Jonelle C. Rowe, William J. Flanagan, 
David E. Woodrum, W. Alan Hodson, Dept. of Pediatrics 

Univ. of Washington, Seattle, Washington. 
The relationship of cardiovascular changes to apneic events in 

premature infants is inadequately described and the mechanisms 
poorly understood. Respiratory frequency, intra aortic blood 
pressure, heart rate and peripheral limb blood flow were measured 
during 32 apneic episodes (duration' 20 sec.) that occurred in the 
1st 2 weeks of life in 7 premature infants (27-33 wks gest.). The 
data indicated there were 2 recognizable patterns of cardiovascu- 
lar response to apnea. 5 infants demonstrated decrease in peri- 
pheral blood flow (Tt=47 kg%) during apneic periods. Blood pres- 
sure remained constant or slightly decreased during decrease in 
flow indicating that reduction in flow was due to an increase in 
peripheral resistance. Continuous recordings of heart rate and 
respiration in these infants during the 1st 5-7 days of life dem- 
onstrated that bradycardia (<lo0 BPM) occurred with 70-100% of 
apneic episodes. 2 infants failed to manifest a decrease in peri- 
pheral blood flow during apnea. Continuous recordings of heart 
rate and respiratory frequency in these infants demonstrated that 
bradycardia failed to occur with apnea 80% of the time. These 2 
distinct patterns of cardiovascular response to apnea suggest dif- 
ferent physiologic mechanisms occur during apneic episodes. The 
lack of an "appropriate" cardiovascular response may indicate an 
abnormality in CNS integration of cardiorespiratory control. De- 
lineation of the patterns of apneic response and their cardiovas- 
cular correlates is necessary before one can establish the in- 
dications for or evaluate the results of therapeutic intervention. 



THE INFLUENCE OF RUPTURED AMNIOTIC MEMBRANES (ROM) ON 
FETAL OUTCOME. Elsa  S e l l  and Thomas R. Ha r r i s ,  Dept. 785 Peds. Univ. Arizona Medical Center ,  lbcson,  Arizona. 

(Spons. by 3. J. Corr igan) .  
Evidence suggests  t h a t  i n f e c t i o n  r i s k  and m o r t a l i t y  i nc rea se  

w i th  more time between ROM and de l i ve ry .  The e f f e c t  of ROM on 
the  incidence  of IRDS i s  unclear .  We compared records  on 694 
i n f a n t s  w i th  ROM<12 h r s .  and 152 i n f a n t s  w i th  ROM>24 h r s .  be- 
f o r e  de l i ve ry .  The incidence  of IRDS was s i g n i f i c a n t l y  lower a t  
28-33 wks. g e s t a t i o n  when ROM was>24  h r s . :  

Inc idence  of IRDS 
Wk. Gesta t ion ROM <12 h r s .  ROM >24 h r s .  
28-29 19/24* (79%) 318 (37%) "" 
30-33 851133 (64%) 15/41 (37%) ** 
34-37 1061327 (32%) 15/70 (21%) 
* = number of i n f a n t s  ** = p <.05 

Furthermore, t he  inc idence  of  IRDS wi th  r e s p i r a t o r y  f a i l u r e  (RE) 
was lower i n  i n f a n t s  w i th  ROM>24 h r s . :  

Inc idence  of  IRDS wi th  RE 
Wk. Gesta t ion ROM (12 h r s .  ROM > 24 h r s  . 
28-29 13/24 (55%) 318 (37%) 
30-33 481133 (40%) 7/41 (17%) "" 
34-37 491327 (15%) 5/70 (7%) 

There was no s i e n i f i c a n t  d i f f e r e n c e  i n  t he  inc idence  of  s e p s i s  o r  - - 

mortality between ROM groups. We conclude t h a t  >24 h r s .  between 
ROM and de l i ve ry  w i l l  s i g n i f i c a n t l y  reduce t he  inc idence  of  IRDS 
i n  28-33 wk. infant; ,  and IRDS wi th  RE a t  30-33 wks. This bene- 
f i t  i s  no t  accompanied by a h igher  inc idence  of  s e p s i s  ormortality. 

786 
Univers i ty  

THE MULTISYSTEM INVOLVEMENT OF THE ASPHYXIATED NEW- 
BORN. W i l l i a h n  R. Sexson, Sandra B. Sexson, John E. 
Rawson and Alfred W. Brann. (Spon. by B. Batson) The - 

of Mis s i s s ipp i  Medical Center ,  Department of Pedia- 
t r i c s ,  Jackson 

The c e n t r a l  nervous system, wi th  i t s  involvement manifested by 
s e i zu re s  and l e tha rgy ,  has  been the  organ system most f r equen t ly  
recognized i n  a s soc i a t i on  with p e r i n a t a l  asphyxia.  The mu l t i p l e  
organ system involvement i n  human neonates was implied from 
recen t  f e t a l  monkey organ blood flow da t a  following i n t r a u t e r i n e  
asphyxia.  A review of 6315 d e l i v e r i e s  over the  21 months from 
1 Jan.  1973 e l u c i d a t e s  t he  p o t e n t i a l  spectrum of organ involvment. 
Out of 59 term i n f a n t s  found wi th  5 minute Apgar s co re s  of 5 o r  
l e s s ,  38 had symptoms wi th in  t he  f i r s t  f i v e  days of l i f e .  These 
symptoms were s u f f i c i e n t  t o  d i f f e r e n t i a t e  them from the  normal 
i n f a n t  and involved 5 organ systems. The frequency of involvement 
was a s  fo l lows:  pulmonary, 39%; ca rd iovascu l a r ,  34%; CNS, 24%; 
G I ,  20%; and r e n a l ,  15%. 53% of p a t i e n t s  with symptoms had in- 
volvement of more than one system. When the  combined 1 + 5 min- 
u t e  Apgar s co re  was used,  78% of i n f a n t s  with a value of 5 o r  
l e s s  had symptomatic involvement, whi le  only 25% with a combined 
Apgar score  of 6 o r  more exh ib i t ed  symptoms. I f  only t he  5 minute 
Apgar s co re  was used, 63% of the  i n f a n t s  were i d e n t i f i e d .  From the  
d a t a  presented,  i t  is evident  t h a t  i n t r a u t e r i n e  asphyxia a f f e c t s  
mu l t i p l e  organ systems in  t he  human f u l l  term i n f a n t .  A combined 
1 + 5 minute Apgar s co re  is more u s e f u l  a s  a p r ed i c to r  of involve- 
ment than the  5 minute Apgar s co re  a lone .  The s p e c i f i c  organ in- 
volvement could not  be predic ted  from the  Apgar score .  With mul- 
t i p l e  organ involvement, t he  CNS was not  invariably included- 

SOME EFFECTS OF THEOPHYLLINE I X  INFANTS WITH APNEA. 787 Daniel  C. Shannon, e l i c i t a  Gotay. Harvard Pledical 
School, Massachusetts General Hosp i t a l ,  c h i l d r e n ' s  

Service ,  Boston. 
Theophylline, 11 mglKglday, was given f o r  5 days ,  8 doses ld ,  

t o  10 i n f a n t s  ( P B.W.= 1.75 Kg) wi th  ges t a t i ona l ly - r e l a t ed  
apnea and achieved a nean pre-dose serum concentra t ion of  16.1  
ug/ml (range 11-21 ug/ml).  The frequency of apnea 2 20 sec  per 
12 hour recording was reduced from 12.0-0.8 (p= < .01 ) .  They were 
compared t o  10 i n f a n t s  (z B.15.2.25 Kg) without apnea. Low- 
s o l u t e  formula was given by continuous N-G i n fus ion .  A 1 1  repeat  
weasurements were performed a f t e r  5 days of theophyl l ine  and 
compared t o  a s i m i l a r  t ime span i n  un-treated normal c o n t r o l s .  
Respira tory  frequency (46/min),  s y s t o l i c  blood p re s su re  (Doppler) 
and Pao2, Pac02 and pH were unchanged. Heart r a t e  increased 171 
min (p= < .01) .  Elood glucose ,  pre-dose, increased from 74 t o  
102 mg% (p= 4 .02) .  Serum concen t r a t i ons  of  Na+, K+, Ca, Caw,  
PO4 and Mg d id  no t  change. Urine volume 92 ml/Kg/day and Na 
content  25 ~ E ~ / L  d id  not  change. Urine exc re t i on  of CAMP was 
r e l a t e d  t o  post-conceptional age ( r =  0.86) and weight ( r=  0.75) 
i n  a l l  20 i n f a n t s .  Urine CAMP increased from 104 t o  149 dl124 H r  
(p= 0.02) wi th  theophyl l ine .  Excre t ion of  epinephr ine  ( r=  0.72) 
and norepinephr ine  ( r =  0.76) were r e l a t e d  t o  weight but  not  age 
and d id  not  i nc rea se  with theophyl l ine .  Theophylline prevents  
apnea without a l t e r i n g  f l u i d  and e l e c t r o l y t e  o r  acid-base 
balance .  I t  may a c t  through increased CAMP o r  aerobic  s u b s t r a t e  
de l i ve ry  a t  a key s i t e .  

OXYTOCIN A N D  NEONATAL JAUNDICE: Thomas R . C .  S isson,  788 Tonq S. Park, Edward R a r t l e t t ,  Sudha Rao (Spon. by 
A .  DiGeorqe), Temple Univers i ty  School of Medicine. 

Department o f  P e d i a t r i c s ,  ~ h i l a d e l p h i a .  
A prospect ive  s tudy o f  t h e  r e l a t i o n  of  maternal oxytocin ad- 

min i s t r a t i on  and neonatal jaundice  was done i n  122 i n f a n t s :  of  
t h e s e  60 were c o n t r o l s ,  i n  32 l abo r  was augmented by oxytocin ,  
and l abo r  was so  induced in  30. In fan t s  SGA, pre-term, who had a 
po t en t i a l  f o r  hyperbi l i rubinemia  from s e p s i s ,  HDN o r  o the r  cause ,  
o r  whose mothers were a t  high r i s k  were excluded. Resul ts  a r e  
t abu l a t ed  below. B i l i rub in  concentra t ions  a r e  i n  mq/dl: 

In v i t r o  s tudy of  the e f f e c t  of ox.ytocin ( t o  12Oh n 

roup 
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3230 
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plucuronyl t r a n s f e r a s e  a c t i v i t y  i n  l i v e r  microsowes showed no 
enzyme i n h i b i t i o n .  We conclude t h a t  oxytocin qiven t o  mothers i n  
l abo r  i s  r e l a t e d  t o  i nc rea se  of  jaundice  i n  newborns, and t h a t  
h iqher  concentra t ions  a r e  more f requent  when oxytocin i n  qiven 
i n  h iqher  dose per  u n i t  t ime.  This  seems not t o  be an e f f e c t  on 
b i l i r u b i n  conjugat ion - but poss ib ly  i s  due t o  i n h i b i t i o n  of  
l igand acceptance of  b i l i r u b i n  i n  t h e  l i v e r  c e l l .  

n n t l  I  I  I  /I I  I I I I I  
n 

EFE'ECTS OF PIIOTOTI~ERAPY ON NEONATAL BEHAVlOR. 789 Ilavid M. Snyder. Aobert Telzrow, Edward Tronick. T. 
Berry Brazel ton,  l ~ a r v a r d  Med. Sch. Dept. of Ped. 

Ch i ld r en ' s  h o s o i t a l  Medical Center.  Boston. Mass. 

h r s .  
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Thi s  s tudy documented changes i n  newborn behavior a s soc i a t ed  
wi th  phototnerapy us ing  t h e  Neonatal Behaviora l  Assessment Sca l e  
(Brazel ton,  1973). 3 groups each wi th '  li) neonates  were examined; 
a hyperbi l i rubinemia  group t r e a t e d  wi th  phototherapy, a c o n t r o l  
group wi th  hyperbi l i rubinemia  n o t  t r e a t e d  with phototherapy, and 
a group of non-jaundiced con t ro l s .  The phototherapy group was 
examined be fo re ,  du r ing  and a f t e r  phototherapy, t h e  2 c o n t r o l  
groups on p o s t n a t a l  days 3 ,6 ,  and lu. A l l  3U s u b j e c t s  were f u l l  
te rm AGA and tiad no p e r i n a t a l  complications o t h e r  t h a n  hype rb i l i -  
rubinemia. Medical management dec i s ions  were made exc lus ive ly  
by t he  i n f a n t s '  primary ped i a t r i c i ans .  Both c o n t r o l  groups show- 
ed  improvement over  t ime i n  a l e r t n e s s  and o r i e n t a t i o n  t o  v i s u a l  
and aud i to ry  s t i m u l i  a s  expected. The phototherapy group f a i l e d  
t o  snow improvement i n  t h e s e  a r e a s ,  even a t  2 weeks of age. I n  
s t a t e  o rgan i za t i on  and con t ro l ,  t he  normals showed progress ive  
improvement. Jaundiced c o n t r o l s  f a i l e d  t o  improve through day 6 ,  
but  by day 1U were i nd i s t i ngu i shab le  from normals. The photo- 
t he rapy  group f a i l e d  t o  show t h i s  improvement a s  l a t e  a s  2 weeks 
of age. We conclude t h a t  1) neonates  t r e a t e d  with phototherapy 
have a l t e r e d  func t ion ing  l a s t i n g  we l l  beyond t h e  t e rmina t ion  of 
phototherapy, 2 ) the se  a l t e r a t i o n s  would produce a diminished 
a b i l i t y  t o  e l i c i t  opt imal  p a r e n t a l  responsiveness ,  3 ) t h e  r e s u l t -  
ing d i s r u p t i o n  of normal parent - infant  i n t e r a c t i o n s  may con t r i -  
bute t o  t h e  observed pe r s i s t ence  of apparent  CNS d i so rgan iza t i on  
a s soc i a t ed  w i th  hyperbi l i rubinemia  and phototherapy. 

ava. 
b i l i  
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INTRACELLULAR ONA-MODIFY I N G  POTENTIAL OF PHOTOTHERAF'Y. 790 William T. Speck, ( I n t r .  by Richard E. 3ehrman). 
Col. of Physic ians  and Surgeons, Columbia Un ive r s i t y ,  

Babies iiosp., Department of P e d i a t r i c s ,  New York, dew York 10032. 
The e f f e c t s  of environmental agents  on c h i l d  hea l t h  i s  a sub- 

j e c t  of cons ide rab l e  i n t e r e s t .  Of s p e c i a l  concern a r e  t he  long 
term e f f e c t s  of such agents  and more s p e c i f i c a l l y ,  t h e i r  carc ino-  
gen i c i t y ,  mutagenic i ty  and/or  t e r a t o g e n i c i t y  which a r e  bel ieved 
t o  r e s u l t  i n  p a r t  from the  a b i l i t y  of such agen t s  t o  modify i n t r a -  
c e l l u l a r  DNA. L i t t l e  informat ion i s  a v a i l a b l e  on the  i n t r a -  
c e l l u l a r  consequences of  high i n t e n s i t y  i l luminai.ion with v i s i b l e  
l i g h t  o r  phototherapy. The purpose of t h e  p re sen t  s tudy i s  t o  
determine whether DNA i s o l a t e d  from human c e l l s  growing i n  t i s s u e  
z u l t u r e  undergoes s t r u c t u r a l  mod i f i ca t i on  a s  a r e s u l t  of exposure 
t o  high i n t e n s i t y  v i s i b l e  l i g h t  i n  t h e  absence of added photo- 
s e n s i t i z e r s .  Analyses of such DNA on a l k a l i n e  sucrose  g rad i en t s  
r e v e a l s  a d iminut ion i n  molecular s i z e  following i l l umina t ion .  
The s t r u c t u r a l  l e s i o n  is  r e p a i r a b l e  when the  t r e a t e d  c e l l s  a r e  
subsequently incubated i n  the  dark .  These changes a r e  observed 
a t  wavelengths of l i g h t  (450 nm) i d e n t i c a l  t o  t hose  u t i l i z e d  i n  
phototherapy and wi th  a t o t a l  l i g h t  dosage (70.4 KJIm2) repre-  
s en t ing  only 5% of t h a t  received by a newborn i n f a n t  undergoing 
phototherapy i n  our nursery  f o r  a 24-hour per iod (1.3 x 103 
KJIm2). I n  view of t he  known r e l a t i o n s h i p  between DiU-modifying 
a c t i v i t y  and mutagenic and/or carc inogenic  p o t e n t i a l ,  the  present  
r e s u l t s  suggest t h a t  phototherapy is  a complex process  wi th  a n  
fnherent  p o t e n t i a l  f o r  s e r i o u s  long-term sequelae .  
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EFFECT OF DECREASED OXYGEN AFFINITY FOR HEMOGLOBIN ON 

701 THE DISTRIBUTION OF REGIONAL BLOOD FLOW I N  ANEMIC NEW- ./- BORN LAMBS. A.R. S tark ,  R. H o l l i s t e r ,  R.E.Forster and 
M. Delivoria-Papadopoulos. Univ.of Pa . ,  School of Med.,Phila.,Pa. 

Acute changes i n  t he  d i s t r i b u t i o n  of blood flow t o  d i f f e r e n t  
organs of newborn lambs following exchange t r ans fus ion  which in-  
creased blood P50 from a mean of 22.5t2.9 t o  32.3C3.1 nun Hg but  
decreased Hct from 36.925.3 t o  26.5'1.4 were s tud ied  by the  micro- 
sphere  method. S ix  lambs, 4 days old ,  were i n j e c t e d  through a 
chronic  ca the t e r  I n  t h e  l e f t  v e n t r i c l e  wi th  15v p l a s t i c  spheres  
l a b e l l e d  with one of e i t h e r  1'11~e o r  85Sr f o r  base l ine  blood 
flows. An exchange t r ans fus ion  was then performed with maternal 
blood and a second i n j e c t i o n  of microspheres l abe l l ed  wi th  t h e  
o the r  i so tope  was given 3 hours l a t e r .  Mean values  fo r  blood flow 
'SD i n  ml/min/lOOg t i s s u e  before  and a f t e r  exchange t r ans fus ion  
r e spec t ive ly  were a s  follows: adrenal:245f77 and 198?58(p<0.05), 
kidney: 221'20 and 132?55(p<0.01), h e a r t : l l l f 2 2  and 158?60(p<0.05) 
bra in:  77'19 and 91~11(p<0.20) ,  cardiac  output:241?84 t o  181'70 
ml/min/kg (p<0.20). Five animals which were s tud ied  i n  a s i m i l a r  
manner but  not  receiving an exchange t r ans fus ion  demonstrated no 
s i g n i f i c a n t  changes i n  ca rd i ac  output o r  organ blood flow. A l -  
though the  n e t  e f f e c t  of t h e  increased blood P50 and the  lower 
Hct on O2 t r anspor t  d id  not s i g n i f i c a n t l y  change ca rd i ac  output ,  
t h e r e  was a r e d i s t r i b u t i o n  of blood flow among the  organs. Thus, 
anemia may counteract  t h e  e f f e c t  of an increased P50 i n  newborns 
undergoing exchange,transfusion, p a r t i c u l a r l y  those  a t  r i s k ,  and 
inc rease  the  s t r e s s  on ind iv idua l  organs even though the  e f f e c t  
o ; ~  the  c i r c u l a t i o n  a s  a whole i s  t o  reduce c i r c u l a t o r y  demands. 

A NEW APPROACH TO PREDICTING THE HI-RISK NEONATE. 792 A SCORING SYSTEM FOR INTRAPARTUM MONITORING. 
R. I .  Stark, H .  Rey, R. Dwarka and L.  S. James, Coll. of 

Phvs. & Sura.. Columbia Univ.. Div. of Perinatoloav. New York. - .  . - -, . 
A reliable scoring system for evaluating intrapartum fetol heart rote (FHR) 

and uterine pressure (UP) monitor ~ecords  has been developed. The FHR-UP 
score is derived from a weighted ossessment of the duration and severity 
of 12 different FHR-UP patterns and boseline characteristics defined by the 
Standard International Nomenclature. A retrospective analysis of 424 elec- 
tronically monitored patients of gestational age >32 weeks revealed strong, 
positive and statistically significant relationships between FHR-UP score 
and Apgar scores (6.001), incidence of neonatal complications requiring 
intensive care (p<0.001), and the incidence of suspicious or abnormal clin- 
ical assessment of outcome at discharge (p<0.001). From information theory 
and analysis of R.O.C. curves, a cut-off point was derived to distinguish 
between "normal" and "abnormal" scores. Using the FHR-UP score alone, 
decision matrices, and Bayes' theorem of posterior probabilities, prospectiw 
identification of a fetus a t  risk for neonatal complication is increased 25- 
fold. Conversely, for a fetus with a normal score the assurance of an un- 
complicated neonatal course is improved 10-fold. The FHR-UP score to- 
gether with other "scoring" systems con provide a cumulative index of fetol 
risk factors which will advance the understanding of the relationships be- 
tween risk factors of pregnancy, perinatal events, and outcome. The score 
has been adapted to an on-line computerized system, enhancing its predic- 
tive value and permitting immediate clinical application. 

I~XXCTILII;: 3;Tt;hOCCI.ITI:- 4l.L %LU:;Il,LLA CCLCliIZA- 793 TIC;' OF SIGH ?ILK :;S:,OCRliC. C.h. Cwarner and E. 
-, (:pan. by Coseph J.  G u i l l i ~ a n ) ,  Departments 

of P e d i s t r i c s ,  Lome I.lnda r n i v e r s i t y  :jck.ool of Pledicine and Pniv- 
e r s i t y  of Californie-can Gieeo, Loma Linda and Can Dieeo, Ca l i f .  

H p ros rec t ive  s tudy of the  b a c t e r i a l  colonizat ion of neonates 
i n  two Neonatal I n t e ~ s i v e  Care llurseres (I;ICU) dnring the  pas t  
fou r  years  has  showr. a stri 'xine. a s soc i a t ion  between the  occur- 
ance of Kecrot iz iny : ,n terocol i t i s  (KEC) and Klebs i e l l a  coloniza- 
t i on .  A t o t a l  of 52 cases  of NLC have occured during 1972-75. 
34 occured i n  t he  :an Diego XICG and 18 occured i n  t he  Loma Linda 
P:ICI'. The followinp t a b l e  summarizes pe r t i nen t  data.  

Can Eiego Lorna Linda Total  
Cases of 1 . i ~  34 
d with Klebs i e l l a  94% 
4: who had umbil ica l  ca the t e r  55?: 
Hvoeralimentation (3; ". 
Exchance trar.sfusion 12% 5% 25% 
Fespira tory  Di s t r e s s  Syn. &I% 6 1% 48% 
i., t . < 150C p a n s  7% 55% 67% 
W t  . > 15CC crams 26% 44% 52% 
Patent  Uuctus A r t e r i o s i s  52% 3% 46% 
E4ortality 529: 5% 38% 

E l e b s i e l l a  was by f a r  t he  predoninent organism found i n  t he  
s t o o l ,  blood and peritoneum, although 5. c o l i  wes found i n  9 p t s .  
and Fseudomonas i n  L. The occurance of most of t he  NEC was c lus -  
t e r e d  d u r i n ~  per iods  when t h e  colonizat ion r a t e  of K lebs i e l l a  was 
high. Sine  cases  of KEC occured 2urinp one month when a Rhamnose 
neg. % l e b s i e l l a  colonized the  KICU. 
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ANALYSIS OF NEWBORN INTENSIVE CARE BY TIME-LAPSE 
PHOTOGRAPHY. Jon E. Tyson, John E. Clarkson, Karyn 
Kaufman and John C. S i n c l a i r ,  McMaster Univers i ty ,  

: d i a t r i c s ,  Hamilton, Ontar io ,  Canada. 
The a c t i v i t i e s  of nurses ,  r e s iden t s  and fe l lows providing new- 

born in t ens ive  ca re  were s tud ied  by time-lapse photography and 
mul t iva r i an t  computer ana lys i s .  Six  of 40 frames taken each hour 
dur ing a 23 day per iod were evaluated (3312 t o t a l  frames) ex- 
c luding t h e  f i r s t  two weeks a f t e r  camera placement. The time 
spent  i n  var ious  a c t i v i t i e s  (bedside ca re ,  cha r t ing ,  handwashing, 
absent ,  o r  o the r )  was es t imated f o r  persons ca r ing  f o r  4 i n f a n t s .  
The amount of ca re  needed by each i n f a n t  was assessed independ- 
e n t l y  by a c l i n i c a l  scor ing system ( in fan t  ca re  s c o r e ) .  Physic ian 
a c t i v i t i e s  were s i g n i f i c a n t l y  diminished a t  n igh t  and on weekends. 
Only 3.2% of frames on weeknights vs  13.5% on weekdays showed a 
r e s iden t  a t  any of t he  4 beds. The average nurse spent  42% of 
each s h i f t  i n  bedside ca re  and an add i t i ona l  20% i n  t h e  f i lming 
a rea .  Nursing a c t i v i t i e s  were unaffected by t ime-re la ted 
va r i ab le s  (day vs  n i g h t ,  weekday vs weekend, nurs ing r o t a t i o n s ) .  
Regression ana lys i s  showed a l i n e a r  two t o  th ree  fo ld  inc rease  
i n  bedside nurs ing time with increas ing i n f a n t  ca re  s co re .  
Individual  nurses  d i f f e r e d  s i g n i f i c a n t l y  i n  two ways: (1) the  
r e l a t i o n  o f  mean bedside time t o  t h a t  expected from i n f a n t  ca re  
s co res  (2)  the  g rad ien t  of bedside time on increas ing i n f a n t  ca re  
score .  Differences  between nurses  accounted f o r  a s  much of t h e  
t o t a l  va r i a t ion  i n  bedside time (30%) a s  d id  d i f f e rences  between 
i n f a n t s  i n  t h e i r  ca re  scores .  

We r e l a t e  t hese  observat ions  t o  our previously  descr ibed 
d iu rna l  va r i a t ion  i n  q u a l i t y  and outcome of newborn in t ens ive  ca re .  

NOISE POLLUTION I N  THE NEONATAL INTENSIVE CARE UNITS: 794 A POTENTIAL HAZARD. D .  Vidyasagar, M. Joseph and C, 
Hamilton, Abraham Lincoln School of Medicine, Univer- -- 

s i t y  of I l l i n o i s  Hospi ta l ,  Department of Ped ia t r i c s ,  Chicago, I l l .  
Because of increasing concern over e f f e c t s  of high noise  lev- 

e l s  on neonates,  we measured environmental and equipment noise in 
9 d i f f e r e n t  neonatal un i t s  using a Bruel & Kjaer sound level me- 
t e r .  Measurements were made a t  the midpoint of the rooms of  neo- 
nata l  in tensive  ca re  u n i t s  (NNICU), ins ide  the  incubators and 
c lose  t o  r e sp i r a to ry  devices wi thin  the  un i t .  Data, grouped in to  
t h a t  obtained from ( I )  r e sp i r a to ry  care  area  (RCA) and (2) non- 
r e sp i r a to ry  care  area  (NRCA) f o r  a n a l y s i s ,  is shown below. Num- 
bers indicate  sound pressure l eve l s  (SPL) in decibels  (dB). 
Fre uenc A Linear 125 - RCA9(7) Y64.2+.01 79.553.0 63.521.7 60.8+.01 ' 250 58.421.7 500 56.522.2 1 K 

NRCA (9) 55.411.1 65.651.0 53.921.3 51.251.5 52.221.2 48.121.4 
The SPL1s were s i q n i f i c a n t l y  hiqher  (pc.01) in the R C A  than in 

NRCA on A and 1 inear-scale  a n d - d i f f e r e n t  octave band f requencies .  
The d i f f e rences  were re la ted to  number of  equipment in t he  un i t  
r a the r  than t o  number of infants .  SPL of d i f f e r e n t  r e sp i r a to r s  
ranged from 51-71 dB: CPAP devices had 64-71 dB; a i r  compressor 
had 67 dB; suct ion machines had SPL o f  68 dB on A s ca l e .  Further 
i t  was shown, in our un i t  t h a t  high noise l eve l s  were s i m i l a r  both 
in AM and PM hours suggest ing tha t  high noise l eve l s  pe r s i s t ed  
throughout the  day. Data from indus t r i a l  s tandards  indicate  t ha t  
8 hour exposure t o  high noise level i s  damaging t o  hearing. Since 
many high r i s k  infants  spend prolonged length of time in t h i s  en- 
vironment, there  i s  need f o r  f u r t h e r  evaluat ion of noise  l eve l s  
in the N N l C U  and i t s  e f f e c t  on the  outcome of i n fan t s .  

KESPONSE OF HEUROMXIC BILIRUBId TO ALBtiMIN INFUSION. 795 Glenn W. Waterkotte,  Jay P. Goldsmith, and Montgomery 
C. Hart.  (Spon. by William J . R .  Dai ly)  Division of 

Reproductive Medicine, S t .  Joseph 's  I iospi ta l ,  Phoenix, Arizona. 
Kernic terus  i s  thought t o  r e s u l t  from a b i l i r u b i n  ( ~ r )  f r a c t i o n  

which i s  unconjugated and unbound t o  albumin (neurotoxic  b i l i r u b i n  
NBr). We have s tud ied  t h e  e f f e c t  of t i e  infus ion of adu l t  s a l t -  
poor albumin (1-2 gms/kg) i n  7 Coombs negative newborns with 
s i g n i f i c a n t  l e v e l s  o f  iiBr (,0.02 rngms$). The measurement of NBr 
was made by so lven t  ex t r ac t ion ,  s epa ra t ing  t h i s  f r a c t i o n  from t h e  
t o t a l  unbound (conjugated and unconjugated) Br e l u t e d  by s tandard 
Sephadex column chromatography. Glucose, pH, albumin, t o t a l  ar, 
t o t a l  unbound Br, and iiBr were measured a t  f ixed time i n t e r v a l s .  
P a t i e n t  weights ranged from 1162 t o  3376 gms (mean 1924 gms); 
t o t a l  Br ranged from 6.5 t o  24.8 rngmsS (mean 13.4 mgmss) ; and IlBr 
ranged from 0.02 t o  0.10 mgms% (mean 0.05 mgrnsg). 

I n  every s tudy serum albumin rose  and IiBr decreased t o  ze ro  by 
1-2 hours a f t e r  albumin in fus ion .  The e f f e c t  on t o t a l  Br was 
va r i ab le .  I n  2 p a t i e n t s  ( 3  s t u d i e s ) ,  no a l t e r n a t i v e  therapy was 
required.  S ign i f i can t  l e v e l s  of N3r reappeared i n  5 p a t i e n t s  by 
4 hours post - infus ion,  r equ i r ing  excnange t r ans fus ion .  No adverse  
e f f e c t s  o f  t h e  infus ion were noted. Two p a t i e n t s  eventual ly  
died;  i n  one of t h e s e  (1200 gms, h ighes t  t o t a l  Br.8.3 mgms%) both  
albumin in fus ion  and exchange t r ans fus ion  f a i l e d  t o  prevent path- 
o log ic  ke rn i c t e rus .  These d a t a  suggest  t h a t  albumin in fus ion  may 
r ep resen t  a c l i n i c a l  a l t e r n a t i v e  t o ,  o r  i n t e r im  therapy before ,  
exchange t r ans fus ion  f o r  t h e  management of neurotoxic b i l i r u b i n  
i n  s e l e c t e d  p a t i e n t s .  



CLINICAL SIGNIFICANCE OF UNBOUND BILIRUBIN. 
796 R. Wennberg, M. Lau and L. F. Rasmussen, Univ Col. - 

Sac. Med. Ctr. . Davis. Cal. 
The serum unbound bilikbin concentration (UBC) reflects the 

toxic potential of bilirubin. Under usual clinical conditions the 
UBC is determined by (I) the total bilirubin concentration (TBC), 
(2) the albumin concentration (AC), (3) the binding affinity(Kl), 
and (4) the binding capacity (N), i.e. the bilirubin/albumin 
molar ratio at saturation of the primary binding sites (normally 
N=l). UBC and binding parameters were determined in 320 sera from 
236 newborns using the peroxidase assay (27'C). 

Clinical evidence of kernicterus occurred in 7 infant! with 
estimated UBCs of 29 and 23 nmol/l. No kernicterus occurred when 
UBC was maintained below 20 ~nol/l. Serum titrations with bili- 
rubin helped to predict the TBC at which a given infant would 
reach ZOnmol/l. This level was achieved at TBCs ranging 19-32mg% 
(mean 25.9mg%) in 36 healthy t e n  infants, and 8.5-28mg% (mean 
16.7mg%) in 101 sick premature infants. This variation can 
account for the difficulty in using TBC to predict the risk for 
kernicterus in sick infants. 

The poor serum binding in sick premature infants was due to 
low AC and bindjng affinity. Mean K iq 21 normal term infants 
was 20.4+4.6~10 compared to 9.0+3.2410 in 41 premature infants 
with HMD-(pc. 001). Decreased biKding capacity (N< .80) was 
observed in only 13 infants, and was unrelated to gestational age. 

Measurements of UBC and serum binding may be used as a guide 
for phototherapy , exchange transfusion, and hospital discharge 
planning of jaundiced but otherwise healthy newborns. 

Daily measurement of blood flow in 12 preterm infants during 
the first week of life did not show any significant changes when 
infants were at "rest" with skin temperature maintained at 36.5OC. 
Blood flow increased with activity and change in skin tempera- 
ture. Effect of exposure to radiant heat from radiant heat 
warmers was studied in 12 infants. Blood flow was increased from 
65 to 90%, the greater increment being in skin rather than in 
deeper tissues. 

MEASUREMENT OF TOTAL, MUSCLE AND SKIN PERIPHERAL 797 BLOOD FLOW IN NEWBORN INFANTS. Paul Y. K. Wu, Gonzalo 
Guerra, Woon H. Wong, Norman E. Levan. Univ. of So. 

California Sch. of Med., Los Angeles County-USC Medical Center. 
Depts. of Pediatrics and Internal Medicine (Dermatology). 

Although data on total blood flow in the limbs of newborn 
infants are available, little is known of the distribution of 
blood flow between the skin and deeper tissues. Previously, we 
reported that the alteration in blood flow during phototherapy 
is due to change in skin blood flow rather than blood flow 
through deeper tissues (Ped. Res. 8:257, 1974). The electro- 
capacitance plethysmograph with local counter pressure was used 
to measure total, skin and muscle peripheral blood flow in 86 well 
newborn infants, (56 preterm and 30 term). Mean blood flow 
expressed as m1/100ml tissuelmin were: 

HYDROCORTISONE THERAPY IN MECONIUM ASPIRATION SYNDWE 
(MAS): A CONTROLLED STUDY - 3, G. Srinivasan, 798 V .  Harris, and R. S. Pildes, Cook County Hosp. Dept. 

Pediat., ~ni-. Coll. of Medicine, Chicago 
Toevaluate the efficacy of glucocorticoids for treatment of 

infants with MAS, a double bl ind study using hydrocortisone (H) 
or a lactose placebo (P) was undertaken. Thirty five infants, 17 
H and 18 P were included in the study. Hydrocortisone (20mg/kg) 
or placebo in equal amounts was given on admission (mean 5+0.3 
range 1-8 hrs), and q 12 hrs for 4 doses via the umbil icalcathe- 
ter. The clinical features were similar in Hand P groups: mean 
+ S.E. birth weight in H was 3.lfP.1 and in P, 3.2+0.1 kg; gesta- - 
tional age, 40.75.4 in H and 40.89.3 wks in P; ~ F ~ a r  score 
5+0.6 in H and 4+0.6 in P groups. Initial severity based on res- 
pTratory distresT (RDS score), blood gases, Fi02, A-aD02 and X- 
ray findings was similar in both groups. No significant differ- 
ences were found either in mortality (IH and 2P) or in respira- 
tory failure requiring IPPB (4H and 3P) H group, however, 
needed FiO2 > 60% for a significantly (p<.Og longer period than 
did P group (27+7 vs. 6.8+3 hrs). Infants in H group took longer 
(p< .el) to wean to room air (68.929.6 hrs) than those in P group 
(33.6+6.9 hrs). RDS score remained above normal for a signifi- 
cantly (p< .05) longer period in H than in P group (79.6211.5 vs. 
43.5+8.9 hrs). Clearing of X-ray findings and duration of hos- 
pitaTizat ion were not significantly different between H and P 
groups. Hydrocortisone, therefore, did not alter the outcome of 
MAS but prolonged the duration of.respiratory distress and oxy- 
y n  requi rement. Thus, hydrocort I sone can not be recommended 
or treatment of MAS. 
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INCREASING INCIDENCE OF NECROTISING ENTEROCOLITIS 798A (NEc, : FAILURE To IDENTIFY PERINATm RISK FACTORS. . - - - -  
Victor Y.H. Yu, David I. Tudehope, Gerald J. Gill, 

and John C. Sinclair, McMaster University, Dept. of Pediatrics, 
Hamilton, Ontario, Canada. 

I Term 8.80 3.50 

TOTAL 

13.20 

A significant increase in incidence of NEC was observed in 
infants below 2500 gms over a 33 month period (Table). Diagnosis 
was based on tissue examination in 23 and on the clinical 
syndrome, which included pneumatosis, in 21 nonoperated infants 
who recovered. Previously suspected NEC risk factors(inc1uding 
maternal and delivery complications, low Apgar scores, 
respiratory distress syndrome, umbilical arterial catheters, 
exchange transfusions, among > 20 analysed) occurred in no 
greater frequency in infants with NEC than in over 400 infants 
under 2500 gms admitted in the same period who did not have NEC. 
A critical review of the radiological features at diagnosis was 
made: these included distended loops of bowel (24), foamy pattern 
(21), asymmetry of bowel pattern (14), pneumatosis (32), pneumo- 
peritoneum (121, portal vein gas (6) and free peritoneal fluid 
(5). Mortality was 25% overall. -. ., 

r:::;ht (gm) 1973 1974 1975 Total -I 
3/51 (6%) * 5/67 (7%) 13/95 (14%) 21/213 (10%) 1 

1500-2499 0/55 (0%) 5/107 (5%) 10/130 (8%) 15/292 (5%) 
22500 1/99 (1%) 5/262 (2%) 2/231(1%1 8/592 1211-1 -. - . . . -- 

41205 (2%) 15/436 (3%) 25/464 (5%) 44/697 (4%) : 

MUSCLE 

5.46 

- - - - - - -- - 

*No. with NEC/No. of Admissions 

NEPH ROLOGY 

4EONATAL RENOVASCULAR HYPERTENSION (NRH) . A NON- 799 SURCICAL APPROACH. R .  Adelrnan, 8. Goetzman, J .  Vogel 
R. Wennberg, and D. Merten. Univ. of Calif., Davis, 

School of Medicine., Depts. of Pediatrics & Nuclear Medicine 
Neonatal renovascular hypertension (NRH) is emerging as a sig- 

nificant neonatal problem, perhaps as a complication of indwell- 
ing umbilical artery catheters (UAC's). Prompt nephrectomy is 
the usual recommended therapy. This report describes the succes- 
ful non-surgical management of NRH. ' 

7 newborns, 1970-5910 gms. at birth, developed NRH (blood pre- 
ssures 1401100 to 2801140) at 2-35 days of age. 617 infants had 
UAC's prior to the onset of NRH. Unilateral renal artery narrow- 
ing was diagnosed in 6 infants by angioqraphy and in 1 infant at 
autopsy. 5/7 infants had positive, lateral izing renal scans. 414 
infants had positive renal scans using computerized compartmental 
analysis of data (ADAC). There was qood correlation between 
renal scans, especially with ADAC, and angioqraphy. 6/6 infants 
had plasma renin activity (PRA)> 300 nqlmll3hr (N1 ~ 1 0  ng/m1/3hr). 
All patients responded to antihypertensive medications, usually 
diuretics and hydralazine, methyldopa and/or propanalol. 6 inf- 
ants (1 lost to follow-up) followed for 3-11 months (mean, 5.5 
months) became normotensive. 4/6 infants are off all medications. 
PRP decreased in 5/5 patients, reaching normal levels in three. 

:mediate nephrectomy is not mandatory in NRH. Medical manag- 
pment may stabilize blood pressure until additional studies can 
be obtained or until the infant's condition is suitable for surg- 
ery. The natural history of NRH is unclear but our experience 
suggests that many infants may not require surgery. 

OXYGEN CONSUMPTION (Po2) IN UREMIC RATS. 800 R.D: Adelman and M.A. Holliday. University of 
Cal>fornia at Davis and San Francisco, School of 

Medicine, Department of Pediatrics. 
It has been suggested that undernutrition seen in uremia 

results in part from excessive basal calorie exoenditure. To 
test this hypothesis oxygen consumption (00 ) was determined in 
young male Sprague Dawley rats 10, 16 and 37 days after having 
been made moderately uremic by partial nephrectomy. Fasted, 
resting sham operated control rats and uremic rats were tested 
'simultaneously and under identical conditions in a 6 chamber 
Haldi apparatus. Decreased So2 seen in uremic rats was related 
to their decreased body weight. When So2 values were weight ad- 
justed by regression of 002 to weight.75, analysis of covaria- 
nce demonstrated no difference between control and uremic 
animals at 10, 16 and 31 days. 
Animal (n) BUN, mg/l@O ml =Wei?ht,+ VO?; y;/;r 
Uremic (6) 10 1126 5.8 1 7221 2 2 t 
Control (6) 10 143(3.3) 277(6.2) 

Uremic (6) 16 n97.2(6.0)ttt 158(5.8)+t226(10.8)t1t 
Control (6) 16 25.0(0.7) 188(5.6) 308(4.5) 

Uremic (6) 31 120.0(15.9)ttt 224(11.2)+ 314(24.3) 
Control (6) 31 25.7(1.1) 260(10.2) 370(21 .3) 
TMean (SEM) tp<.05, ttp<.Ol, tttp<.001 
Moderately uremic rats do not have abnormal basal calorie 
expenditure as determined by measurement of oxygen consumption. 



ACCELERATED CHRONIC RENAL FAILURE IN RATS: A N  801 IMPROVED SURGICAL PROCEDURE. Alam, S., Wapnir, R. 
A., Mrozinsko, K., Schneider, S., Lifshitz, F., McVicar, 

M. Dept. of Peds. N. Shore Univ. Hosp. Manhasset, N.Y. and  Comel l  - 
Univ. Med. Col., N.Y., N.Y. 

In a n  at tempt to  surgically induce more severe chronic uremia in a  
shorter time, the  conventional 5/6th nephrectomy was modified to further 
reduce the  renal cort ical  mass. In addition to  the  removal of t h e  upper and 
lower poles of o n e  kidney during the  initial procedure, the lateral cort ical  
tissue of the  remaining mid-portion was also excised. O n e  week later, 
contralateral  total nephrectomy was performed leaving approximately 
1/2 th cort ical  mass vs. t h e  conventional 1/6 th. Male Wistar rots,100- 
170  g, were made uremic by the  conventional o r  by the  modified procedure, 
Body weight and BUN were measured every 2  wks. Comparison of the  
2  groups was a s  follows: Conventional Modified 

(Mean 2 SEM), N=20 (Mean 2 SEM), N=20 

Highest BUN 8 5 m g % + 1 2 . 9  122mg%+24.2  
Interval to highest BUN 1 4  wks 2 0.4 7.5 wks + 0.4 
Interval to BUN>60mg% 8 wks + 3.2 3.5 wks 7 1 . 3  
Weight gain 13.4gm/wk Z 0.7 8.Bgm/wk 1.1 
Mortality 4/20 (Total) 6/20 ( ~ z t a l )  

The more aggressive, modified technique produced a  more rapid, severe 
chronic uremia with on  acceptab le  mortality. The 3-4 weeks required to  
evolve  a  high BUN was still long enough to  b e  consistent with on  experi- 
mental model for chronic rather than nu?te d e  
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EFFECTS OF RESPIRATORY DISTRESS ON RENAL FUNCTION IN 
THE PIGLET. C h a r l e s  T. Alward, Michael  Il. B a i l i e  and 
J e r r y  8 .  Hook. Michigan S t a t e  Univ . ,  C o l .  o f  Human 

Lans ine .  
U t i l i z i n g  t h e  u n a n e s t h e t i z e d  p i g l e t  we have  examined t h e  e f -  

f e c t s  o f  r e s p i r a t o r y  d i s t r e s s  (hypoxia ,  h y p e r c a r b i a  and a c i d o s i s )  
on r e n a l  f u n c t i o n .  Following a  c o n t r o l  p e r i o d  r e s p i r a t o r y  d i s -  
t r e s s  was induced i n  15  an imals  6  t o  86 hours  o f  age  and main- 
t a i n e d  f o r  90  min by i n c r e a s i n g  t h e  r e s p i r a t o r y  dead s p a c e .  Dur- 
i n g  c o n t r o l  and e x p e r i m e n t a l  p e r i o d s  g l o m e r u l a r  f i l t r a t i o n  r a t e  
(GFR), t o t a l  r e n a l  b lood  flow (RBF), o u t e r  c o r t i c a l  (OC) and i n -  
n e r  c o r t i c a l  ( IC)  b lood  f low,  sodium e x c r e t i o n ,  plasma r e n i n  con- 
c e n t r a t i o n  (PRC) a s  w e l l  a s  o t h e r  s y s t e m i c  hemodynamic v a r i a b l e s  
were de te rmined .  During r e s p i r a t o r y  d i s t r e s s  t h e r e  was a  s i g n i f i -  
c a n t  d e c r e a s e  i n  a r t e r i a l  p02 and pH w h i l e  pCOZ i n c r e a s e d .  While 
GFR remained unchanged r e s p i r a t o r y  d i s t r e s s  l e d  t o  a  f a l l  i n  RBF 
from 3.9'0.4 (sem) t o  2 . 2 t 0 . 4  ml/min/g. OC/IC remained unchanged 
( c o n t r o l :  1 . 4 7 t 0 . 1 2 ,  exper imenta l  1.31'0.14).  Sodium e x c r e t i o n  
i n c r e a s e d  from 2 . 0 i 0 . 8  t o  7.322.0 uEq/min and plasma r e n i n  con- 
c e n t r a t i o n  i n c r e a s e d  from 67t10  t o  109'14 ng/ml.  These changes 
were a s s o c i a t e d  w i t h  a  24% i n c r e a s e  i n  b lood  p r e s s u r e  (BP) and a  
52% i n c r e a s e  i n  t o t a l  p e r i p h e r a l  r e s i s t a n c e  (TPR). The f a l l  i n  
RBF w i t h  no change i n  GFR i s  c o m p a t i b l e  wi th  an i n c r e a s e  i n  b o t h  
a f f e r e n t  and e f f e r e n t  a r t e r i o l a r  r e s i s t a n c e .  There  i s  no  e v i d e n c e  
of r e d i s t r i b u t i o n  of i n t r a r e n a l  b lood  f low.  The i n c r e a s e  i n  
sodium e x c r e t i o n  may b e  secondary  t o  t h e  i n c r e a s e d  BP. The e l e -  
v a t e d  BP and TPR may be  i n  p a r t  main ta ined  by t h e  r e n i n - a n g i o -  
t e n s i n  sys tem.  

803 S u o h i r  i<. .4nand James 3 I\'o.-thway, ( span .  by --- I r a  K. 
~ F U Z ;  ~ c h ~ e ' ; i :  Dept o f  Peds,  I n d i a n a p o l i s .  

CIJS i s  a pro:;ressive i l l n e s s  c h a r a c t e r i v e d  by o n s e t  o r  nephro t -  
i c  syndrone  i n  e a r l y  in,ancy and  d e a t h  u n j e r  4 y r s ;  r e n a l  b i o p s y  
r e v e a l s  l a r g e  number o f  d i l a t e d  c u b o i d a l  l i n e d  t u b u l e s ,  f e t a l  
~ l o m e r u l ~  p r o j e c t i n g  i n t o  d i l a t e d  ~ n g m a n ' s  c a p s u l e  and a r t e r i o l e s  
w i t h  t h i c k e n e d  meriia. A 4-day-old w h i t e  boy developed edcma 
v h i c h  p r 0 ~ ; r c s s i v e l y  ,.!orsened. At 5 ..:ks 4+ p r o t e i n u r i a  was no ted .  
SUN was 7 ma, c r e a t i n i n e  ( ~ r )  0.8 mg and  albumin 1.1 g/d l .  VDRL, 
CID and t o x o  t i t e r s  were n e g a t i v e .  C ' 3  :!as normal. Rena l  b i o p s y  
r e v e a l e d  t y p i c a l  chanses  o. C:,E. Glomerular  f l u o r e s c e n c e  was 
n e g a t i v e .  P a t i e n t  vias t r e a t e d  v i t h  d i u r e t i c s .  

At 1 4  mo urinar!, p r o t e i n  e x c r e t i o n  was 300 mg/12 h r .  Serum 
a lbumin  was 2.0 g /d l .  Repeat  r e n a l  b i o p s y  showed h e a l i n g .  Most 
g l o m e r u l i  were n o r m a l ; < l O b  sho~.:ed complete s c l e r o s i s .  Most tub-  
u l e s  were normal;  m i l d  f o c a l  t u b u l a r  a t r o p h y  rias p r e s e n t .  

At  2, no u r i n e  became p r o t e i n  Cree.  SUN was 6 and Cr 0 .3  mg/ 
d l .  P a t i e n t ' s  g rowth  has  been  o v e r  jOth $ i l e  i n  h t .  and  w t .  

It i s  of i n t e r e s t  t h a t  p a t i e n t ' s  mother d u r i n g  t h e  f i r s t  4 wks 
o f  z e s t a t i o n  t o o k  s t e r o i d s  f o r  a l l e r g y ;  o t h e n r i s e  g e s t a t i o n  was 
normal.  I n  r o d e n t s  g e s t a t i o n a l  s t e r o i d  i n t a k e  c a u s e s  r e n a l  
c y s t i c  l e s i o n s  ( w i t h o u t  n e p h r o t i c  syndrome) i n  t h e  o f f s p r i n g .  

C l i n i c a l l y  and h i s t o l o g i c a l l y  t h i s  c h i l d  a t  o n s e t  had c l a s s i c a l  
f e a t u r e s  o f  CITS, however, u n l i k e  o t h e r  c h i l d r e n  w i t h  t h i s  d i s o r d e r  
he  h a s  r e c o v e r e d .  Whether h i s  C.PE is  a  v a r i a n t  o r  e t i o l o g i c a l l y  
r e l a t e d  t o  m a t e r n a l  s t e r o i d  i n t a k e  remains  t o  be  de te rmined .  

(we would l i k e  t o  t h a n k  Dr. Rober t  L. V e r n i e r ,  Prof .  o f  Peds. ,  
Univ. o f  ](inn. f o r  rev iewing  t h e  h i s t o p a t h o l n g i c  s l i d e s . )  

TmPAH AND GT RELATIONSHIPS IN THE MATURING CANINE KID 804 NEY. B i l l y  S .  A r a n t , J r .  (Spon. by James N. E t t e l d o r f ) ,  
Univ. Tenn. C e n t e r  f o r  H e a l t h  Sci . ,Dept.Ped. ,Memphis.  

TmPAH,inulin c l e a r a n c e ( C i n )  and d r y  k idney  weight(DKW) were det-  
ermined f o r  4 1  puppies  from b i r t h - 1 0  wks and 2  a d u l t s .  TmPAH,Cin 
and DKW i n c r e a s e d  w i t h  a g e ( r = . 8 2 , . 8 8 , . 8 3 ) .  TmPAHICin d u r i n g  t h e  
f i r s t  week of life(.143+.075)(iE&S.D.) was n o t  d i f f e r e n t  from 
adults(.147~.014),however t h e  r a t i o  i n c r e a s e d  t o  .171_+.011* a t  4  
wks,decreased t o  .1152.027* a t  6  wks and i n c r e a s e d  t h e r e a f t e r  t o  
a d u l t  v a l u e s .  TmPAH/gDKW(mg/min/g) was observed t o  i n c r e a s e  i n  
t h e  1 s t  week from .0952.055 t o  .2052.042* a t  4  w k s , t o  d e c r e a s e  t o  
.1132.041* a t  6 wks,and t o  i n c r e a s e  t h e r e a f t e r  t o  a d u l t  v a l u e s  
(.582.067*). Cin/gDKW(ml/min/g) i n c r e a s e d  s l i g h t l y  between weeks 
1(.793+.395) and 6(1.0752.207) ,and i n c r e a s e d  t h e r e a f t e r  t o  a d u l t  
values(3.95&.07*).  DKW(g) i n c r e a s e d  from 1.672.534 i n  t h e  f i r s t  
week t o  3.833k1.527" a t  4  wks,did n o t  change from 4-6 wks(4 .42  
1.56) b u t  was i n c r e a s e d  i n  t h e  adult(1125.6").  T h e r e f o r e  t h e  GT 
r e l a t i o n s h i p  f o r  PAH d u r i n g  r e n a l  m a t u r a t i o n  i n  t h e  dog i s  a f -  
f e c t e d  by d i f f e r e n t i a l  r a t e s  o f  t u b u l a r  and g lomerula r  m a t u r a t i o n  
a f t e r  t h e  f i r s t  week o f  l i f e  b e f o r e  GT b a l a n c e  noted i n  mature  
k i d n e y s  i s  ach ieved .  It i s  concluded t h a t  m a t u r a t i o n  of t u b u l a r  
t r a n s p o r t  o f  PAH from b i r t h  t o  4  wks and between 6  wks and matu- 
r i t y  r e s u l t s  from b o t h  t u b u l a r  growth and i n c r e a s e d  t r a n s p o r t  c a -  
p a c i t y  of t h e  t u b u l a r  c e l l .  The s i g n i f i c a n t  d e c r e a s e  i n  TmPAH/- 
gDKW noted  between 4  and 6  wks when DKW had n o t  changed s u g g e s t s  
a  decreased  t r a n s p o r t  c a p a c i t y  f o r  t h e  t u b u l a r  c e l 1 , a n  i n t e r p r e -  
t a t i o n  suppor ted  by f i n d i n g  d u r i n g  t h i s  i n t e r v a l  a  s m a l l  d e c r e a s e  
i n  a c t u a l  TmPAH(.6932.133 t o  .54_+.153 mglmin). 

(*p<0.05) 

THE EFFECT OF FEN, AND EXTRACELLULAR VOLUME(ECFV) EX- 
PANSION ON GT BALANCE I N  THE DEVELOPING CANINE KIDNEY. 805 S i l l y  S. A r a n t , J r .  (Spon. by James N .  E t t e l d o r f ) ,  

Univ. Tenn. C e n t e r  f o r  Hea l th  S c i . ,  Dept.  Ped . ,  Memphis. 
E a r l y  s t u d i e s  of GT b a l a n c e  i n  humans u t i l i z i n g  g l u c o s e  a s  t h e  

marker of t u b u l a r  f u n c t i o n , i n d i c a t e d  lower r a t i o s  of TmG/Cin i n  
i n f a n t s  than  i n  a d u l t s .  More r e c e n t l y ' B r o d e h 1  found a  mature 
l e v e l  of GT b a l a n c e  f o r  g l u c o s e  i n  i n f a n t s  and c h i l d r e n .  We have 
r e p o r t e d  s i m i l a r  f i n d i n g s  i n  human i n f a n t s  a s  e a r l y  a s  24 wks ges- 
t a t i o n  and have r e p o r t e d  matured GT b a l a n c e  f o r  g l u c o s e  a t  b i r t h  
i n  t h e  dog. I t  i s  known t h a t  g l u c o s e  r e a b s o r p t i o n  i s  a f f e c t e d  by 
ECFV expans ion  and by changes  i n  FEN, and GFR,any o f  which may 
have accounted  f o r  t h e  lower r a t i o s  o f  TmG/Cin i n  i n f a n t s  r e -  
p o r t e d  by Tudvad. A s t u d y  was under taken  t o  examine TmG and GT 
b a l a n c e  i n  t h e  d e v e l o p i n g  c a n i n e  k idney  w i t h o u t  p roducing  changes 
i n  ECFV,FEN, o r  GFR. TmG was reached d u r i n g  g l u c o s e  t i t r a t i o n  ex-  
p e r i m e n t s  i n  6  puppies  from 1-5 days  o f  a g e , i n  6  o t h e r s  from 13- 
51 days  and i n  1  a d u l t  w i t h o u t  p roducing  s i g n i f i c a n t  changes i n  
ECFV,FENa o r  GFR. TmGICin i n  t h e  younger puppies (3 .242 .38)  was 
n o t  d i f f e r e n t  from t h a t  o f  o l d e r  puppies(3.45+.28).was s i m i l a r  t o  
t h a t  of  t h e  a d u l t  s tud ied(2 .88)  and was n o t  d i f f e r e n t  from r e -  
p o r t e d  a d u l t  values(3.03_+.39,p>0.1). ECFV expans ion  w i t h  0.85% 
saline(20ml(Kg) r e s u l t e d  i n  a  d e c r e a s e  i n  TmG and i n  TmG/Cin 
(2.375?.78)(~=.005) i n  e v e r y  i n s t a n c e  t h a t  FEN, i n c r e a s e d  s i g n i f i -  
c a n t l y  a t  a l l  a g e s .  It i s  concluded t h a t  low r a t i o s  o f  TmG/Cin re- 
p o r t e d  i n  human i n f a n t s  were l i k e l y  t h e  r e s u l t s  o f  ECFV expans ion  
and/or  i n c r e a s e d   FEN^. The p r e s e n t  s t u d y  conf i rms  mature  GT b a l -  
ance  f o r  g l u c o s e  from b i r t h  i n  t h e  dog and i s  i n  agreement w i t h  
s t u d i e s  i n  human i n f a n t s  r e p o r t e d  from t h i s  l a b o r a t o r y .  

GROWTH RATES I N  UREMIC CHILDREN. Watson C. Arnold ,  
D a r l a  Erhard ,  S a r a h  Harding,  June  Hargrove,  J o s e  A. 806 Ramire,, Malcolm A. H o l l i d a y ,  Department o f  P e d i a t -  

r i c s ,  U n i v e r s i t y  o f  C a l i f o r n i a ,  San F r a n c i s c o .  
C h i l d r e n  w i t h  r e n a l  i n s u f f i c i e n c v  d o  n o t  s row normal lv .  More 

t h a n  h a l f  o f  t h o s e  who d e v e l o p  r e n a l  f a i l u r e  a r e  growth r e t a r d e d  
(> 2 SD below normal f o r  h e i g h t ) .  B e t t s  & Magrath (BMJ 1974) r e -  
p o r t e d  s e v e r e  growth  f a i l u r e  and d e c r e a s e d  growth v e l o c i t i e s  i n  
c h i l d r e n  whose c l e a r a n c e s  f e l l  t o  <25% o f  normal.  We have f o l -  
lowed 11 growth- re ta rded  c h i l d r e n  w i t h  c l e a r a n c e s  o f  <20% i n  a  
c l i n i c  where n u t r i t i o n a l  and  s o c i a l  s u p p o r t  were emphasized.  Ages 
ranged  from b i r t h  t o  11 y e a r s .  P a t i e n t s  were fo l lowed from 1 t o  
9  y e a r s  (average  4 . 1  y e a r s ) .  These c h i l d r e n  grew a t  a r a t e  o f  
83% o f  e x p e c t e d  growth  f o r  t h e i r  h e i g h t  age.  For  6 months,  8 
c h i l d r e n  have been fo l lowed i n  a  s p e c i a l  c l i n i c  where e n e r g y  i n -  
t a k e s  were main ta ined  a t  80% o r  more o f  Recommended D i e t a r y  Al- 
lowance f o r  h e i g h t  age  and where e d u c a t i o n a l  and s o c i a l  i n t e r -  
v e n t i o n  was p o s s i b l e .  P a t i e n t  p o p u l a t i o n  i n c l u d e d  c h i l d r e n  w i t h  
c o n g e n i t a l  n e p h r o s i s ,  c y s t i n o s i s ,  u r o l o g i c  d i s o r d e r s  and s e v e r e  
r e n a l  h y p o p l a s i a .  These c h i l d r e n  grew a t  109% o f  e x p e c t e d  f o r  
h e i g h t  age .  T h i s  e x p e r i e n c e  s u g g e s t s  t h a t  n u t r i t i o n a l  and s o c i a l  
s u p p o r t  c a n  l e a d  t o  a c c e l e r a t e d  growth .  I t  is  n o t  y e t  c l e a r  
whether  t h i s  a c c e l e r a t e d  growth c a n  be  s u s t a i n e d  o v e r  l o n g  
p e r i o d s .  



THE SIGNIFICANCE OF CHARACTERISTIC ULTRASTRUCTURAL AB- 807 NORHAL ITIES (CUA) IN HEREDITARY PROGRESSIVE NEPHRITIS 
(HPN). Andrew J. Aronson, Ronald J. Kal len, Rosa T. a, and Benjamin H. Sparqo (Spon. by Eddie S. ~oore). University 

of Chicago Pritzker School of Medicine, La Rabida Children's Hos- 
pital, Oepartments of Pediatrics and Pathology, Chicago. 

The CUA of HPN are glomerular basement membrane thickening, re- 
ticulation, and the presence of granular electron-dense particles. 
They are associated with progressive renal disease, renal failure 
and positive family history. This report describes 6 children (5 
boys, 1 girl) with HPN referred because of urinary abnormalities 
documented between 2.5 and 18 years of age. CUA was found in 4 
and 5 year-old boys who are among the youngest thus far described 
with CUA. All 6 had been previously said to have acute glomerulo- 
nephritis, idiopathic hematuria or urinary tract infection. All 
have hematuria, 5 albuminuria, 2 nephrotic syndrome, 2 hyperten- 
sion and 1 renal failure. All have normal audiograms. Family 
history is positive in 5 families available for study with appar- 
ent transmission of the deleterious gene from father-to-son (I), 
mother-to-son (3) and mother-to-daughter (1 . Two atients have 
a brother and fat'her respectively who have deve~opefchronic renal 
failure. Two children have had multiple renal biopsies document- 
ing significant progression and confirming the predictive impor- 
tance of finding CUA of HPN early even in t k  absence of positive 
family history. 

- - MULTIPLE UNILATERAL RENAL ABSCESSES AND SICKLE CELL 

808 TRAIT (AS) IN A YOUNG CHILD. Andrew J. Aronson, Rosa 
T. Ong, Janice Powells, V. Murthy, Ronald B. Port, and 

Benjamin t i .  Sparqo (Spon. by Eddie S. University of Chi- 
cago Pritzker School of Medicine, La Rabida Children's Hospital, 
Departments of Pediatrics, Pathology and Radiology, Chicago. 

A oreviouslv-well four-vear-old black air1 with AS was referred . . 

with fever, abdominal pain; myalgia, protiinuria (4+) and hematur- 
ia following an URI. Urine cultures grew E.coli. Evaluation of 
renal function included BUN (13 mg/dl), serum creatinine (0.7 mg/ 
dl), endogenous creatinine clearance (75 cc/min/1.73m2) and urine 
specific gravity (1.017). AS was confirmed. IVP revealed a large 
left kidney, incomplete filling of left lower pole and splaying of 
calyces. Renal ultrasound showed increased renal parenchymal 
thickness and a probable intrarenal mass. The right kidney was 
normal. A left nephrectomy was performed, the kidney was found to 
be large with miltlple abscesses and the ureter, renal artery and 
vein were normal. Light microscopy illustrated ectasia of glomer- 
ular vessels with sludging of deformed RBCs, tactoids of fibrin 
between impacted sickled RBCs, and occasional leukocytes. Ultra- 
structural ly RBCs showed characteristic rods of abnormal hemoglo- 
bin. Renal function is normal and urine has remained sterile 
during a six-month post-operative period. Bacteriuria, pyeloneph- 
ritis and hematuria are associated with sickle-cell disease (SS). 
Bacteriuria, pyelonephritis, papillary necrosis and hematuria are 
now recognized as associated with AS. This child represents a 
striking example of the apparent predisposing role of AS in the 
development of renal disease in young children and emphasizes the 
need for careful evaluation of children with AS as well as SS. 

ESSENTIAL HYPERTENS ION IN CHILDHOOD. Lorenzo C. 809 Aschinberq, Robert A. Miller, Petros M. Zeis, Massoun 
Tarakji. Abraham Lincoln School of Medicine, 

University uf Illinois Hospital and Cook County Hospital, 
Oepartments of Pediatrics, Chicago, Illinois 
Between 1974-75 eleven males and four females 8-17 years of 

age were found to have hypertension defined as supine 5th phase 
diastol ic pressure repeated1 y above 90 m Hg (mean 97.3 f S.D. 
4.66 mm Hg). A family history of hypertension was obtained in 5 
cases. Eleven patients were Black. Obesity was present in 3 
cases. Evidence of hypertensive cardiovascular disease on ophtha- 
Imologic, roentgenographic or electrocardiographic examinat ion 
was present in 6 patients. Diagnostic evaluation including 
physical examination, serum cholesterol, triglycerides, lipid 
electrophoresis, assays of peripheral plasma renin activity, 
aldosterone, cortisol, urinary 170H, 17KS, VMA, creatinine 
clearance, and intravenous pyelography was normal in all cases 
except for one patient who was found to have Type IV hyperlipo- 
proteinemia. Renal arteriograrns and selective renal vein renins 
obtained in the first 9 patients were normal. 
Seven patients were treated with Hydrochlorothiazide; 5 of them 

are currently normotensive (Diastolic 5 80 mm ~g). Out of 8 
untreated patients, 3 became normotensive after one year of 
observation. These results suggest that 1) essential hypertension 
is not uncommon in the young. 2) A significant number of patients 
become normotensive without therapy. And 3) extensive diagnostic 
work-up in these patients is unwarranted. 

CHLORAMBUCIL THERAPY IN NEPHROTIC SYNDROME (NS): FRE- 810 QUENT RELAPSERS AND STEROID RESISTENT. H. JORGE 
BALUARTE, LINDA HINER, MARY L. COTE and ALAN GRUSKIN, 

Dept. Ped. Temple Univ. Sch. Med., St. Christopher's Hosp. for 
Child., Phila., Pa. 

Chlorambucil (C) has been used in combination with Prednisone 
(P) to treat 21 children with frequent relapsing NS and 9 chil- 
dren with steroid-resistent NS. Renal biopsy in 10/21 frequent 
relapsers revealed minimal changes and their treatment consisted 
of a single course of C at two dosage levels: 10 children on sta- 
ble dose (0.2 mg/kg/day) and 11 children on increasing dose (0.2 
to 0.63 mg/kg/day) in combination with P (60 mg/mZ/QOD) for 8 
weeks. Complete remissions were initially achieved in all. Follow 
up averaged 12.8 mos (range: 2-30 mos). One patient from each 
group subsequently relapsed at 7 and 17 mos. and responded to P 
alone with sustained remissions. Nine children with steroid re- 
sistent, focal segmental glomerulosclerosis (FSGS) received 10 
courses of increasing doses of C (0.2 to 0.83 mg/kg/day) with al- 
ternate day P for 8 weeks. Seven patients went into complete re- 
mission averaging 17.3 mos (range: 3 1/2-35 mos). The other 2 
patients remained chemically nephrotic, but more easily manage- 
able. Conclusions: 1) C is effective in the treatment of frequent 
relapsing NS. 2) The stable dose rerime was as effective as the 
increasing dose regime. 3) C also appears effective in the treat- 
ment of steroid-resistent NS associated with FSGS. 
Supported by NIH grants RR-75 and RR-5624. 

LONG-TERM TREATMENT WITH 1-ALPHA HYDROXYVITAMIN Dj IN 811 TWO PEDIATRIC HEMODIALYSIS PATIENTS. Mary G Beale, 
James CM Chan, Susan B Oldham and Hector F DeLuca 

(Intr by Gilbert August). George Wash Univ, Children's Hosp Nat 
Med Ctr, Wash DC; Univ So Calif, Dept Med, Los Angeles; Univ 
Wisc, Dept Biochem, Madison. 

Two hemodialysis patients, ages 13 and 17 years, with renal 
osteodystrophy (RO) received oral l-alpha hydroxyvitamin D3 (l-a- 
OH-D3) for 22 and 20 months, respectively. In the younger pa- 
tient, plasma calcium rose to normal in the fifth month. Alka- 
line phosphatase returned to normal in the seventh month, coinci- 
ding with radiologic improvement. 

During the early study period plasma iPTH was determined with 
both amino (N) specific and carboxy (C) specific antisera. In 
the seventh month, the iPTH level was 28% of the   re treatment 
level using the N-terminal antiserum and 62% of the initial value 
using the C-terminal antiserum. At 14 months when the dosage of 
1-a-OH-D3 was decreased to 0.5 ugjday to avoid hypercalcemia, al- 
kaline phosphatase and iPTIi showed a sharp increase. 

Early x-ray improvement in the older patient could not be 
maintained because of poor medication compliance. Similar 
changes in iPTH were observed with the N-terminal and C-terminal 
antisera. 

1-a-OH-D3 promotes healing of RO. The dosage requirements 
change, necessitating close monitoring of x-ray and biochemical 
studies. Too low a dosage results in rapid deterioration. 

GLOMERULAR LESIONS OF CHRONIC PYELONEPHRITIS (CPN) 812 AND REFLUX NEPHROPATHY. Dinyar Bhathena, H. Philip 
Stalker and Nancy H. Holland. Depts. of Path. and 

Ped., Univ. of Ky. Med. Sch., Lexington, Kentucky. 
A variety of glomerular lesions, mostly focal and segmental 

hyalinosis, have been described in the group of tubulo-intersti- 
tial diseases associated with urinary reflux. Fluorescent anti- 
body studies have shown deposits of imune globulin and complc- 
ment in this glomerular lesion. Antibodies to Tam-Horsfall (T-H) 
protein, a mucoprotein secreted by tubular cells directly into 
the urine were found by Hodson in the serum of refluxing pigs 
suggesting this normally sequestered protein may be exposed to 
imune competent cells by intrarenal reflux. We have examined re- 
nal tissue from patients with end-stage renal disease (ESRD) and 
reflux for evidence of glomerular deposits of T-H protein or T-H 
immune complexes. 

Specimens were obtained at nephrectomy from 5 patients with 
ESRD and reflux. By light microscopy focal local or global glo- 
merular lesions were seen. Tissue sections were stained with flu- 
orescent antibodies to T-H protein, IgG, IgA, IgM, B1C globulin 
and fibrin. In all patients focal granular deposits of IgM and 
B1C were seen in the mesangium and/or the periphery of lobules. 
T-H protein was not demonstrated in any glomerulus not even those 
containing IgM and B1C but was present in tubular casts and cyto- 
plasm of tubular cells. In one kidney an isolated interstitial 
focus of T-H protein was noted. The results indicate no evidence 
for T-H immune complex deposition in the pathogenesis of the glo- 
merular lesions associated with CPN and reflux. 



SERUM FREE POLYAMINES (SFP) I N  HUMAN DISEASE BY RADIO 

813 IMMUNOASSAY (RIA). Robert A. Campbell, Dagmar Bartos , 
Fran t i s ek  Bar tos ,  Donald P. G r e t t i e ,  Yeshawant B. 

Talwalkar,  James E. Musgrave. (Spon. by Robert C. Neerhout),  De- 
partment of P e d i a t r i c s ,  Univers i ty  of  Oregon Health Sciences Cen- 
t e r ,  Po r t l and ,  Oregon. 

Mil l igram amounts of f r e e  and conjugated polyamines a r e  norm- 
a l l y  d isposed of i n  u r ine  each day. SFP l e v e l s  i n  p a t i e n t s  be- 
f o r e  and a f t e r  hemodialysis g ros s ly  e levated .  P a t i e n t s  p r i o r  t o  
d i a l y s i s :  n  17, range 90-260ng spermine equivalent /ml ,  x  182, SE 
12.3. A f t e r  d i a l y s i s  va lues  range 100-230, 2 125, SE f 8.9, (p- 
<0.001). Normal a d u l t  (N) ? f o r  SFP, n  26, was 44 ng f SE 3.6. 
Children w i th  sys temic  lupus erythematosus (SLE) , i d i o p a t h i c  ne- 
p h r o t i c  syndrome (INS) and kidney tr_ansplant were t e s t ed .  

n  Range x SE 
SLE 6 135-250 187 +21 
INS 24 58-305 161 311.3 
KT 9 18-132 55 214.5 
N ( ch i l d )  9  13-40 25 f 6.5 
SFP l e v e l s  i n  uremic p a t i e n t s  may r e f l e c t  accumulation due t o  

i n a b i l i t y  t o  exc re t e  t he se  potent  middle molecules.  A 35% de- 
c r ea se  i n  l e v e l  was noted pos t -d i a ly s i s .  Elevated  l e v e l s  i n  SLE 
a r e  a t t r i b u t e d  t o  immune-complex mediated c e l l  damage wi th  leak- 
age of polyamines i n t o  t h e  serum. Levels i n  INS may be due t o  
mu l t i p l e  causes i nc lud ing  the  d i s ea se  d i a t h e s i s .  Children wi th  
t r a n s p l a n t s  have normal values  d e s p i t e  drug t rea tment .  Elevated 
va lues ,  where found, may o r  may no t  i n d i c a t e  occu l t  r e j e c t i o n .  

ELECTRON MICROSCOPIC CHANGES (EMC) I N  NEPHRON PINE 814 STRUCTURE BY SPERMINE (SPM). Robert A. Campbell, 
Thomas LaBerge, Robert E. Brooks, Mark C. Boswell, 

and Yeshawant B. Talwalkar,  (Spon. by Robert C. Neerhout),  De- 
partment of  P e d i a t r i c s  and Anatomical Pathology, Univers i ty  of 
Oregon Health Sciences  Center,  Por t land,  Oregon. 

SPM, a  smal l  endogenous polycat ion,  can be  nephrotoxic.  A 
smal l  pharmacological dose is d i u r e t i c .  A l a r g e  dose produces 
p ro t e inu r i a .  Proximal t ubu la r  c e l l  damage occurs.  I n  man, a  
"neph r i t i s - l i ke"  p i c t u r e  has  been repor ted  fo l lowing SPM adminis- 
t r a t i o n .  Large polycat ions  such a s  protamine and po ly ly s ine  in-  
duce pseudopod changes s i m i l a r  t o  those  s een  i n  t he  i d i o p a t h i c  
neph ro t i c  syndrome of childhood. 

Pre-adolescent Sprague-Dawley r a t s  were i n j e c t e d  I.P. with a  
s i n g l e  d a i l y  dose of 40 mg/kg of  SPM hydrochlor ide  f o r  per iods  
~f  i t o  5  days. Animals were perfused by a  modified Maunsbach 
technique. No EMC i n  t he  glomeruli  were noted from 4 hrs .  t o  5  
days. Zipper  regions  were i n t a c t .  Progress ive  EMC developed i n  
proximal tubule  c e l l s .  F i r s t  observed were luminal  ve s i cu l a t i on  
( l o l l i p o p s )  and d i s a r r ay  (chinese  f i gu re s )  of microvi l lae .  Pino- 
c y t o t i c  v e s i c l e s  increased i n  s i z e  and number. Ra r i f ac t i on  of 
cytoplasm, rounding up of mitochondria and inc rea se  i n  secondary 
lysosomal-like s t r u c t u r e s  were then noted. Bizarre  cytosegras-  
omes were seen. By day 5  s loughing of mic rov i l l a e  and c e l l u l a r  
elements occurred. Tubular basement membranes were i n t a c t .  Pro- 
found e f f e c t s  of SPY o r  i ts  metabol i tes  on t he  proximal tubule ,  
morphologically f i r s t  demonstrable about t he  luminal  po r t i on  of  
the  mic rov i l l a e ,  suggest  t he  p o s s i b i l i t y  of glycocalyx envolve- 
ment a s  an e a r l y  event  i n  t he  c y t o l y t i c  sequence. 

FAMILIAL NEPHROTIC SYNDROME WITH FOCAL AND 
SEGMENTAL GLOMERULOSCLEROSIS. Manju Chandra 
John  R .  Ho e r  and J o h n  E. Lew . C o r n e l l  Univ '  

Med. Co1l:N.Y. HospY, Dept .  o f  P e d . ,  Nzw York. 
The d i a g n o s i s  o f ' s t e r o i d  r e s i s t a n t  n e p h r o t i c  s y n -  

drome (NS) was e s t a b l i s h e d  i n  3 o f  5 s i b l i n g s  w i t h i n  
a 3 mo. p e r i o d .  Rena l  b i o p s y  o f  t h e  16  y . 0 .  g i r l  w i t h  
NS, a t  o n s e t  showed f o c a l  and s e g m e n t a l  g l o m e r u l o -  
s c l e r o s i s  (FSGS). Her d i s e a s e  p r o g r e s s e d  t o  s e v e r e  
r e n a l  i n s u f f i c i e n c y  i n  14 mo. d e s p i t e  t h e r a p y  w i t h  
p r e d n i s o n e  and c y t o x a n .  Renal  b i o p s i e s  o f  t h e  14  and 
11 y . 0 .  boys w i t h  NS showed minimal change  by l i g h t  
and e l e c t r o n  microscopy  o n  i n i t i a l  b i o p s y  a n d  FSGS on 
s u b s e q u e n t  b i o p s i e s  3 and 5 mo. l a t e r .  Both boys r e -  
t a i n e d  normal c r e a t i n i n e  c l e a r a n c e s  and showed a d e -  
c r e a s e  o f  u r i n a r y  p r o t e i n  e x c r e t i o n ,  n o r m a l i z a t i o n  of  
serum a lbumin  and l o s s  o f  edema d u r i n g  and f o l l o w i n g  
t r e a t m e n t  f o r  90 d a y s  w i t h  c y t o x a n  and a l t e r n a t e  day 
p r e d n i s o n e .  The g i r l  w i t h  NS, t h e  1 1  y . 0 .  boy w i t h  NS 
and  h i s  male  t w i n  w i t h o u t  NS have  s i c k l e  c e l l  d i s e a s e  
(SS) .  The 14 y . 0 .  boy w i t h  NS and h i s  9  y . 0 .  b r o t h e r  
have  t h a l a s s e m i a  t r a i t  (Th) .  The t w i n  w i t h  SS and 
w i t h o u t  NS and 14 y . 0 .  boy w i t h  Th and NS a r e  i d e n t i c a l  
on HLA t y p i n g  and  mixed lymphocyte c u l t u r e  (MLC). The 
t h r e e  c h i l d r e n  w i t h  NS and t h e  t w i n  w i t h o u t  NS s h a r e  
H L A  23 and 41.  Thus ,  t h e r e  i s  no a p p a r e n t  l i n k a g e  
o f  NS w i t h  FSGS t o  HLA t y p e  o r  s p e c i f i c  hemoglobino-  
p a t h y  i n  t h i s  f a m i l y .  

SALT LOSING NEPHRITIS IN THE P R U N E  B E L L Y  SYNDROME. 
816 Russell W .  Chesney and David T. Uehling. (Spon. by 

Richard D. Zachman. ) University of Wisconsin School of Medicine, 
University of Wisconsin Hospitals, Department of Pediatr ics ,  
Madison, Wisc. 

A male infant  with features of the prune belly syndrome (PBS) 
developed hyponatremia ( t o  116,118,122 mEq/L) and weight loss 
several times while on I.V. solutions or  milk formulas providing 
3-6 mEq/kg Na daily. A t  a serum Na level of 118 mEq/L, the urine 
Na was 96-114 mEq/L, an excretion of 18% of f i l t e r e d  load. He re- 
quired up t o  12 mEq/kg NaCl dai ly t o  correct  hyponatremia and 
maintain serum sodium a t  ,135 mEq/L. He had signs of chronic 
renal fa i lu re  with a serum creat inine (Cr) of 2.1 to 5.0 mg/dl, 
BUN 30-80 mg/dl, and serum HCO3 (14 mEq/L requiring 3-6 mEq/kg 
NaHCO daily. Endogenous Cr clearance from both kidneys was 9 ml/ 3 min/M and 0.8-1.8 mg/min/~2 from the l e f t  kidney thru a nephros- 
tomy tube. This l e f t  kidney excreted 12-21% of f i l t e r e d  sodium 
load. Renal biopsy t i s sue  revealed b i la te ra l  dysplast ic  kidneys 
with small cysts and marked hydronephrosis on the l e f t .  

To ascertain the prevalence of s a l t  loss in PBS, the records of 
7 other pat ients  were reviewed. 5 of these were males. One male 
infant  died a t  i 8  days with a serum Cr of 10.5 mg/dl; a l l  the 
others had a serum Cr of (1.8 mg/dl. None of the 7 were hypona- 
tremic on a normal d ie t  o r  on 2-4 mEq/kg NaCl given I.V. 

S a l t  losing nephri t is  can mimic Addisons disease and has been 
reported in i n t e r s t i t i a l  nephr i t i s ,  polycystic disease and medul- 
lary cyst ic  disease. As demonstrated in th i s  pat ient ,  extensive 
renal s a l t  loss may be seen with PBS and should be anticipated in 
th i s  disorder, part icular ly in patients with severe dysplasia. 

THE EFFECT OF GESTATIONAL AGE AND ARTERIAL PRESSURE 817 CN RENAL FUNCTION IN UTERO. E l l i s  E. Chung, Eddie S. 
Moore, Eduardo E. Cevallos , Mag-- and 

Elizabeth ~yons.L!e-cago a t  Michael Reese Med. 
rtr f h i r a o n  - - - . -. . - - - 0- - 

The e f fec t  of mean a r t e r i a l  pressure (MAP) and ~ e s t a t i o n a l  age 
on renal function was s tudied i n  17 f e t a l  lambs age 90-150 days. 
I n i t i a l  opening and subsequent s t a b l e  control  a r t e r i a l  pressures 
were measured. Renal blood flow (RBF) and d i s t r ibu t ion  of i n t r a -  
renal flow (IRF) were measured by in jec t ing  7-15u radioact ive 
glass microspheres. Glomerular f i l t r a t i o n  r a t e  (GFR) was measwed 
with 1131 sodium iothalamate. MAP increased with gestat ional  age 
(p<.001) from a low of 33 rmnHg a t  age 100 days t o  80 d g  a t  age 
150 days. MAP a l so  correlated with f e t a l  weight (p<.001). Total 
RBF (ml/min/gm) did not increase with gestat ional  age and a l so  did 
not cor re la te  with MAP o r  f e t a l  weight. Renal vascular resistanze 
(RVR) rose from 18 rmnHg/ml/min/gm i n  ea r ly  gestat ion t o  143 rmnHg/ 
ml/min/gm near tern.  IRF (ml/min/gm) i n  early gestat ion was 
greater  i n  the outer l / 3  of the cortex compared t o  the two inner 
cor t i ca l  zones and did not change with gestat ional  age. GFR did 
not cor re la te  with RBF, MAP o r  gestat ional  age. Urine flow (ml/ 
min) did correlate  with f e t a l  age, RBF o r  GFR. Fractional urine 
flow (V/GFR) was constant throughout gestat ion.  These s tudies 
demonstrate tha t  although f e t a l  MAP increases with gestat ional  
age, a simultaneous increase i n  RVR prevents an increase i n  RBF. 
From ear ly  gestat ion,  IRF, GFR and urine flow are independent of 
a r t e r i a l  pressure and RBF. Glomerular-tubular balance f o r  water 
i s  present throughout gestat ion as suggested by a constant f rac -  
t iona l  urine flow. 

PROFILES OF A NEW NEPHROLOGY PROGRAM. Thomas H 818 Coleman, Demetrius E l l i s ,  J o s e  R Salcedo, 
Beale and James CM Chan (1n t r  by Robert H P a r r o t t )  

George Wash ~ n i v - C h i l d r e n ' s  Hosp Nat Med C t r ,  Washington, DC 
T; eva lua t e  t h e  r e f e r r a l  a n d ~ u t i l i z a t i o n  of a  teaching neph- 

rology program and p e d i a t r i c  hemodialysis u n i t ,  a n a l y s i s  of pa- 
t i e n t  s t a t i s t i c s  was undertaken. Since t h e  program s t a r t e d ,  i n  
t he  f i r s t  23 months (Jan  1974 - Nov 1975),  379 ch i ld r en  w i th  546 
r e n a l  d i s e a s e  ca t ego r i e s  were seen; kidney b iops i e s  were done i n  
49 p a t i e n t s  (13%); and 1 3  end-stage kidney f a i l u r e  p a t i e n t s  were 
s t a r t e d  on hemodialysis;  of which 3  received kidney t r ansp l an t a -  
t i ons .  The more f r equen t ly  occurr ing of t h e  d i s e a s e  c a t e g o r i e s  
a r e  presented:  

. ur ina ry  t r a c t  i n f e c t i o n  - 73 p a t i e n t s  (19%) 

. hyper tens ive  - 58 p a t i e n t s  (15%) 

. anatomic anomalies - 56 p a t i e n t s  (15%) 

. hematuria - 49 p a t i e n t s  (13%) 

. glomerulopathies - 47 p a t i e n t s  (12%) inc lud ing  33 ( 9 X )  i d io -  
p a t h i c  neph ro t i c  syndromes 

. f l u i d  and e l e c t r o l y t e  d i so rde r s  - 30 p a t i e n t s  (8%) includ-  
d ing SIADH (4 ) ,  RTA (3) ,  nephrogenic d i abe t e s  i n s i p i d u s  
( 3 ) ,  B a r t t e r ' s  (2) ,  hyperuricemia (2) 

. enure s i s  - 20 p a t i e n t s  (5%) 

. r e n a l  f a i l u r e  - 7 a c u t e  (2%),  1 3  chronic  (3%) 

. he red i t a ry  condi t ions  - 17 p a t i e n t s  (4%) inc lud ing  hypo- 
phosphatemia (4 ) ,  he red i t a ry  n e p h r i t i s  ( 3 ) ,  c y s t i n o s i s  (2) 

. r e n a l  c a l c u l i  - 4 p a t i e n t s  (1%) 

. Wilm's Tumor - 3 p a t i e n t s  (0.7%) . r e n a l  trauma - 2 p a t i e n t s  (0.5%) 



THE 0RIGI:J OF CYSTS I N  THE RENAL TUBULE. John F. 
Crocker S t e  hen Safe and Otto Hutzin e r .  Dept. 819 Ped., D b l .  UEiv., ~ a l f f a x ,  Y.S.; Dept.'Chem., Univ. 

Guelph, Guelph, Ont. ,  Canada; Dept. Chem., Univ. Amsterdam, 
Amsterdam, The Netherlands. 

Polycyst ic  kidneys induced by diphenylamine (DPA) i n  r a t s  a r e  
manifested i n  two ways: (1) long term exposure in  adu l t  r a t s  
g ives  c o l l e c t i n g  duct c y s t s  s imi l a r  t o  t h e  adu l t  hwnan d i sease ,  
(2 )  i n  DPA exposed pregnant animals,  c y s t s  i n  t h e  c o r t i c a l  o r  
medullary a r e a s  of the  kidney in  t he  o f f sp r ing .  Crocker, e t  a l ,  
showed i n  1972 t h a t  DPA was not t he  a c t i v e  chemical i n  t he  model 
but  the  impurity. 

Four impur i t i e s  were i so l a t ed  from crude DPA and i d e n t i f i e d  
us ing TLC, GLC and mass spec t r a  and the  chemical s t r u c t u r e  of  t h e  
four impur i t i e s  confirmed by syn thes i s  a s  o- and p-cyclohexylan- 
i l i n e ,  and 2- and 4-amino biphenyl.  A f i f t h  impurity is  a 
subs t i t u t ed  aromatic amine (T ) Timed pregnant r a t s  were fed 
the  chemicals o r  a con t ro l  so1u;ion f o r  t he  l a s t  s i x  ges t a t iona l  
days. Newborn r a t s  were k i l l e d  and one kidney f ixed f o r  h is to-  
l og ica l  evaluat ion and the  other  frozen fo r  cytof luorescence by 
photon scanning. Cyst formation was graded on a negat ive  t o  4+ 
bas i s .  A l l  kidneys except con t ro l s  showed some degree of cyst  
formation, with 4-amino biphenyl and T demonstrating the  most 
marked c y s t i c  change. Natural  cy to f lu i r e scence  of t he  renal  
tubules  occurred a t  350 A .  When animals were exposed t o  t he  
p u r i f i e d  t e r a togens ,  t h i s  f luorescence was absent .  

Polycyst ic  formation i n  t h i s  model may not be a degeneration 
of c e l l s  away from the  tubu la r  basement membrane (Darmady, e t  a l )  
but a p r o l i f e r a t i o n  and a l t e r a t i o n  of  t ubu la r  c e l l  metabolism., 

RENAL RESPONSE IN THE FETAL LAMB TO COMPLETE OC- 

822 CLUSION OF THE UMBILICAL CORD.S.S.Daniel, K .M. 
Husain, R.I.Stark, J.Milliez, M-N Yeh, L.S.James. Coll. 

Phys. & Surq.,Columbia Univ., Div. of Perinatoloay, N.Y.C. - .  -, - 
In order to study some of the causes underlying the abnormal plasma elec- 

trolyte composition and kidney function present in infants asphyxiated a t  
birth, the renal response of the fetal lamb to repeated complete occlusion 
of the umbilical cord was studied in 6 animals chronically catheterized and 
intact in utero. In each experiment there were 5 episodes of cord occlusion 
of 2 min duration followed by 13 min recovery. Fetal arterial pH fell from 
a mean of 7.37 to 7.31 following the first episode; during the 5th episode 
pH fell from 7.31 to 7.24 and rose to 7.34 during the next hour of recovery. 
These intermittent periods of occlusion of the umbilical cord produced a 
rise in fetal urine osmolality from a mean control value of 186 to 243 mOsm/ 
kg following the first episode of occlusion to a maximum of 344 mOsm/kg a t  
the end of the 5th episode; urinary output remained essentially unchanged. 
During the same period, urine sodium concentration rose from 46 to 98 
mEq/L, chloride from 22 to 65 mEq/L and potassium from 5.0 of 12.8 
mEq/L. Urinary electrolyte concentrations remained elevated for a t  least 
two hours after the termination of the occlusions. These studies indicate that 
complete interruption of the umbilical circulation even though of short 
duration can lead to a loss of electrolytes in the urine. These losses are 
even greater than have been reported previously with partial cord occlusion 
of longer duration and appear to be related to a sudden rise in serum levels 
of vasopressin following each episode of cord occlusion. 

U R I N A R Y  LDH ISOENZYME 5 EXCRETION I N  EXPERIMENTAL HYPOCONPLEMENTEMIC NEPHRITIS WIT11 TRREGIJ1,AR INTRAMEK- 820 PYELONEPHRITIS. u t  J .  Cunningham. 111, Hugo F. BRANOUS DEPnSITS: ANOTHER VARIANT OF YEYBRANOPROLIF- 
C a r v s ,  and Richard B .  Passey, Spon. by Luther B. - 

Travis, Univ. of Texas Med. Br. and Shr iners  Burns I n s t i . ,  Depts. - Schneeherqer, --- E.E., - -- YcCluskey, - -. R.T. - - - and Grune, W.E., - - Chi ld ren ' s  
of Ped. and Path . .  Galveston. Texas. Hosui ta l  Yedical Center.  Boston, Massachusetts. 

Studies  t o  determine the  e f f e c t  of kidney parenchymal i n fec -  
t i o n  upon u r ina ry  LDH isoenzyme composition, were performed i n  
twelve female Sprague Dawley r a t s  on day 0 and on days 2 ,5  and 
10 a f t e r  experimental inducement of E. coZi pyelonephr i t i s  ( d i r -  
e c t  i nocu la t ion ) .  An add i t i ona l  group of 12 animals were sub- 
j ec t ed  t o  s i m i l a r  experimental manipulations and served a s  sham 
con t ro l s .  On day 10 a l l  animals were s a c r i f i c e d  and the  presence 
o r  absence of i n fec t ion  was confirmed by kidney homogenate cul-  
t u r e s .  Twenty-four hour ur ine  c o l l e c t i o n s  (days 2 , 5  and 10) re- 
vealed lower u r ine  osmola l i t i e s ,  and s i g n i f i c a n t l y  higher  l e v e l s  
of u r ina ry  LDH isoenzyme 5 excret ion i n  the  experimental t h a ; ~  i n  
t he  sham operated animals (pc 0.05).  These d i f f e rences  p e r s i s t -  
ed f o r  the  length  of t he  experiment. Leukocyte excret ion r a t e s  
were a l s o  higher  i n  t he  experimental than i n  the  sham group and 
a high c o r r e l a t i o n  with ULDH 5 a c t i v i t y  was demonstrated (R= 
0.815). No o the r  evidence t h a t  t he  l a t t e r  two va r i ab le s  may be 
causual ly  r e l a t e d  was found. These s t u d i e s  support previous 
c l i n i c a l  i nves t iga t ions  and corroborates  t he  value of ur inary 
LDH isoenzyme 5 determinat ion i n  the  diagnosis  of pyelonephr i t i s .  

T H E  USE OF DIPYRIDAMOLE IN POST RENAL TRANSPLANT 821 PATIENTS: A PROSPECTIVE STUDY. Robert J.  Cunningham 
I I I ,  Luther B. Travis, Ben H. Brouhard and Michael Berger, 

De~artment o f ~ a t r i c s .  Division of N e ~ h r o l o a ~ ,  University of Texas , -, . 
Medical Bronc h, Ga lveston , Texas. 

Anti-platelet agents have been used to prolong renal allograft survival in 
post transplant patients. The present prospective study evaluates the effect 
of Dipyridamole during the first 9 months post transplant on the number and 
severity of acute rejection episodes, a graft function and survival. Follow- 
ing random allocation, 4 patients received Dipyridamole (6-7 mg/Kg/day) 
and 4 patients did not. The diagnosis and treatment of acute rejection was 
done by a predetermined protocol as was other immunosuppressive therapy. 
Those patients receiving Dipyridamole underwent significantly (p < .05) 
fewer acute rejection episodes ( 1.75 + 0.25 vs. 4.0 -t 0.7); they also 
required less bolus methylprednisolone theropy (15.0 + 3.1 doses vs. 27.0 + 
3.1 doses, p < .05). One patient in the non-treated group has lost graft 
function and two others have serum creatinines of greater than 1.3 mg%. 
All the Dipyridamole treated patients currently have serum creatinines of 
less than 1.2 mg%. These results suggest that Dipyridamole is a useful 
adjunct to immunosuppressive therapy in post renal transplant patients. 

MPGN has  been divided i n t o  2 major mornholoqic suhsroups: nure 
NPGN and dense depos i t  d i sease  (DDD) a tcount  almost equal lv  f o r  
t h e  v a s t  major i tv  of p a t i e n t s .  A 3rd in termediate  v a r i e t v ,  r e -  
cen t ly  descr ibed,  i s  cha rac t e r i zed  hy suhendothel ia l  d e w s i t s  and 
dup l i ca t ion  of hasement membranes (GBM) toqether  with suheni thel -  
i a l  depos i t s  and depos i t s  wi thin  GBM. A 4th v a r i a n t  has  heen seen 
i n  2 q i r l s ,  followed 6 and 10 v r s . ,  with low C3 and n e r s i s t e n t  
n e p h r i t i s  but  with a mild course ,  p e r s i s t e n t l y  nornal r ena l  func- 
t i o n  and spontaneous morpholoqic imorovement. No familv member 
had low C3. Levels of nroperdin Factor  B ,  C4 and C2 a r e  normal: 
C3 nephr i t i c  f a c t o r  was not  detected.  Mesanqial p r o l i f e r a t i o n  is  
mild. U l t r a s t r u c t u r a l l y ,  i r r e q u l a r  intramembranous denos i t s  a r e  
present  ur imari ly  i n  t he  lamina densa separated by lennths  of 
normal appearinq GBM. Intramemhranous and suhendothel ia l  e lec-  
t ron  lucen t  a r e a s ,  conta ininq v e s i c l e s ,  a r e  a l s o  seen. DifPerent 
from e i t h e r  .TGN o r  DDD, n e i t h e r  subendothel ia l  denos i t s ,  mes- 
ano ia l  i n t e r p o s i t i o n ,  s p l i t t i n q  of t h e  GBM nor r ibbon- l ike  i n t r a -  
membranous depos i t s  were i d e n t i f i e d .  While morpholoqically d i s -  
t i n c t ,  t h i s  v a r i a n t  i s  c l i n i c a l l y  i nd i s t i nou i shab le  a t  onse t  from 
o the r  forms of HPGN. The p o s s i b i l i t y  o f  a v a r i a n t  with mild 
c l i n i c a l  course ,  no proqress ion and sgontaneous mornholoqic 
improvement i s  important i n  p lannins  and a s ses s ina  t reatment  
proqrams i n  t h i s  d i sease  group. 

IDIOPATHIC NONPROLIFERATIVE FOCAL NECROTIZING GLO- 824 MERULONEPHRITIS. Charles A. Davis, Paul T. McEnery, 
A. James McAdams and Clark D. West. Univers i ty  of 

Cincinnat i  col lege of Medicine and Chi ldren 's  Hospi ta l ,  Dept. 
of Peds. , Cincinnat i .  

Rapidly progress ive  glomerulonephr i t i s  i s  a d i sease  with a 
uniformly poor outcome, un le s s  i t  i s  t he  r e s u l t  of a previous 
s t r ep tococca l  i n fec t ion .  The c l i n i c a l  courses and glomerular 
morphology i n  n ine  chi ldren wi th  id iopa th i c  r ap id ly  progress ive  
n e p h r i t i s  a r e  described. Al l  p a t i e n t s  presented wi th  hematuria 
and p ro t e inu r i a .  Four p a t i e n t s  were f e b r i l e  and th ree  had 
rashes .  A l l  developed azotemia and f i v e  of t h e  p a t i e n t s  became 
o l igu r i c .  A l l  had normal serum complement l eve l s .  Examination 
of r ena l  biopsy sec t ions  showed glomerular c r e scen t s ,  i n t e r -  
s t i t i a l  round c e l l  i n f i l t r a t e s ,  and foca l  nec ro t i z ing  l e s ions ,  
without c e l l u l a r  p r o l i f e r a t i o n  of t he  glomerular t u f t .  Fluores- 
ce in  labeled ant ibody s tud ie s  revealed depos i t s  of complement 
and foc i  of f i b r i n ,  but  revealed no immunoglobulin deposi ts .  
Electron microscopy revealed l a rge  s u b e p i t h e l i a l  depos i t s  a t  
the  junct ion of t he  c a p i l l a r y  loops and the  mesangial s t a l k .  
Eight of t he  p a t i e n t s  were t r ea t ed  wi th  co r t i cos t e ro ids .  Four 
improved and on 12 t o  40 month follow-up have s t a b l e  r ena l  
funct ion.  Four p a t i e n t s  progressed t o  end-stage r ena l  d isease .  
Follow-up b iops i e s  were performed i n  seven and showed inac t ive  
l e s ions  i n  a l l .  Two p a t i e n t s  developed r ecu r ren t  d isease .  
Re - ins t i t u t ion ,  o r  i nc rease  i n  t h e i r  dose, of co r t i cos t e ro id  
again  r e s u l t e d  i n  i n a c t i v a t i o n  of t h e i r  n e p h r i t i s .  



ACID-BASE DYNAMICS DURING HEMODIALYSIS I N  PEDIATRIC 825 PATIENTS. Alfredo J. Elberg, Rex Baker, Helen Gorman, 
Vincent R .  F inlay,  A .  Jose  Wenger and Jose  S t r auss .  

Univers i ty  of Miami, School of Medicine, Department of P e d i a t r i c s ,  
Miami, F lo r ida  33152. 

Ten f i v e  hour d i a lyses  were performed i n  four p e d i a t r i c  pa- 
t i e n t s  (b.w., 37.0 + 4.2 kg (SE) ; s . a . ,  1 .22 + 0.08 m2) us ing an 
U l t r a f l o  IIR d ia lyz& (1.4 m2). Blood flow through t h e  d i a lyze r  
was 275 + 29 ml/min achieving a urea  c learance of 4.7 f 0.5 
ml/min/kg. U l t r a f i l t r a t i o n  was adjus ted t o  remove excess body 
f l u i d .  The d i a l y s a t e  ( ~ i a s o l ~  B-S-L-120) contained 37 mEq/100 m l  
sodium a c e t a t e  a s  i t s  only buffer .  During d i a l y s i s  pH increased 
from 7.40 + 0.01 t o  7.51 + 0.02 (P<0.0005);  PC02 decreased from 
32.4 + 1.1 t o  22.5 2 1 . 4  & Hg (P<0.0005);  a c t u a l  HCO- decreased 
from 20.1 + 0.8 t o  17.7 + 1 . 0  mEq/l ( ~ ~ 0 . 0 5 ) .  Base d z f i c i t  was 
3.9 f 2.7 &q/l;  hemoglobin, 5 .1  + 0.2 g%; l a c t i c  ac id ,  13.0 _+ 
5.1  mg%; pyruvic ac id ,  0.83 + 0.40 mg%; and ketone bodies ,  absent ;  
t h e s e  va r i ab le s  d id  not s i g n i f i c a n t l y  change during d i a l y s i s .  No 
s i g n i f i c a n t  changes i n  r e s p i r a t i o n  o r  pulse  r a t e s  were noted 
throughout d i a l y s i s .  The presence of an e levated a r t e r i a l  blood 
pH with  lowered PC02 and HCO- does not agree  with r epor t s  i n  t h e  
l i t e r a t u r e .  The following eaplanat ions  seem poss ib l e :  1 )  p re fe r -  
e n t i a l  l o s s  of C02 through a d i a lyze r  of r e l a t i v e l y  l a r g e  exchange 
a rea  and a t  high blood flow r a t e ;  2 )  decrease  i n  H C O  l imi t ed  by 
metabolism of a c e t a t e  from t h e  bath .  Thus, repor ted r e s u l t s  can- 
not  be gene ra l ly  appl ied.  When d i f f e r e n t  d i a l y z e r s ,  d i a l y s a t e s  
and blood flow s e t t i n g s  a r e  used, s p e c i f i c  acid-base changes must 
be i d e n t i f i e d  and evaluated f requent ly  t o  avoid ~ o t e n t i a l l y  
dangerous s i t u a t i o n s .  

SODIUM NITROPRUSSIDE I N  PATIENTS UNDERGOING HEMODIAL- 826 YSIS. Eduardo ti. Garin, Robert S. Fennell ,  111, Car l  
D. Sorgen, Norman D. Pryor, and George A. Richard 

(Spon. by E l i a  M. Ayoub), Univers i ty  of F lo r ida  College of Med., 
Department of P e d i a t r i c s ,  Gainesvi l le .  

Three g i r l s  wi th  severe  hypertension and end s t age  r e n a l  d i s -  
ea se  received n ine  intravenous in fus ions  of sodium n i t rop russ ide .  
The drug was administered f o r  t h ree  hours during hemodialysis.  In  
each ins tance,  des i r ed  l e v e l s  of blood pressure  were reached a t  
an  average in fus ion  r a t e  of 1.94 pg/kg/min (range 0.4-3.5) w i th in  
4 t o  23 minutes. Upon discontinuance of t h e  drug, t h e  blood 
pressure  increased s l i g h t l y  but d id  not  a t t a i n  pretreatment val -  
ues. When each c h i l d  served a s  her  own con t ro l ,  t he  immediate 
pos t  d i a l y s i s  weight and blood pressure  were not  s i g n i f i c a n t l y  
d i f f e r e n t  whether she  d id  o r  d id  not  receive  an in fus ion  of sodi- 
um n i t rop russ ide  dur ing hemodialysis.  Side  e f f e c t s  were minimal 
(headaches, nausea, r e s t l e s s n e s s ) ,  inconstant ,  and remit ted reg- 
u l a r l y  when t h e  in fus ion  r a t e  was reduced. I n  no in s t ance  did  
hypotension occur. Sodium n i t rop russ ide  appears t o  be e f f e c t i v e  
and s a f e  f o r  t h e  con t ro l  of blood pressure  i n  p a t i e n t s  under- 
going hemodialysis. 

COLD INSOLUBLE IMMUNE COMPLEXES AND GLOMERU- 827 LONEPHRITIS. William R. Griswold, Ray Brady, 
and Noel K. Dysart. Department of Pediatrics, 

Universitv of California. San Dieao and Clinical In- 
vestigatiGe Center, ~ a v a i  ~egionai Medical Center, San 
Diego. 

The relationship between cold insoluble circulating 
immune complexes (CIC) and acute glomerulonephritis 
was studied. Acute nephritis was produced in rabbits 
by injecting 250 mg/kg 1251 labelled bovine albumin. 
Serial determinations of urine volume, urine protein, 
serum creatinine, Farr complexes (FC) - done by ammon- 
ium sulfate precipitation -, and CIC were performed i n  
17 animals. 

All animals developed FC. Fourteen of 17 animals 
developed CIC. FC appeared at an average of 6.8 days 
after injection. CIC appeared at 10.8 days. Nephritis, 
determined by oliguria, proteinuria or elevated serum 
creatinine occurred in 86% of animals, beginning at 
11.3 days. In each animal the appearance of CIC close- 
ly paralleled the onset of nephritis. 

Animals were divided into two groups. Group I ani- 
mals had cumulative CIC over 14 ~g/ml of serum. Group 
I1 animals had CIC under 14 ug/ml of serum. The mean 
peak serum creatinine was 3.0 mg% in group I and 1.4 
mg% in group I1 (p<0.01). 

In animals, as In man, CIC are a reliable sign of 
acute immune complex glomerulonephritis. CIC may be of 
irnmunopathologic significance in this model. 

COPPER AND ZINC DEPLETION I N  END STAGE RENAL DISEASE 828 (ESRD). Gruoe, w . E . .  K0pit0, L.E., Lazarus, J.M. 
and Brown, J . A . ,  Ch i ld ren ' s  Hospi ta l  Medical Center,  

Boston, Massachusetts. 
The r o l e  o f  t r a c e  element abnormal i t ies  i n  ESRD i n  ch i ld ren  

has  no t  been previously  inves t i s a t ed .  Analysis o f  50 s e r a  from 
11 males and 1 3  females, ages 24 mos.-22 y r s .  (mean 12.8 y r s . )  
w i th  ESRD d i sc losed  62% o f  samples with low Cu and 50% with  low 
Zn, while l e v e l s  o f  Mg, Mn, A 1  and Cr were normal. During s t a b l e  
d i a l y s i s ,  76% of  ch i ld ren  had a t  l e a s t  one samnle with low Cu and 
64% with low zn. Sixty-two percent  s t i l l  had low Cu 3-5 mos. 
a f t e r  successful  t r ansp lan ta t ion  while a l l  had re turned Zn l e v e l s  
t o  normal by 3 mos. Levels o f  Cu and zn were below normal i n  
sk in ,  kidney and f a t :  Cu was a t h i r d  o f  normal i n  muscle with Zn 
l e v e l s  only  s l i g h t l y  decreased. Cu l e v e l s  i n  h a i r  were normal 
b u t  zn was e levated t o  l e v e l s  s i m i l a r  t o  t h a t  seen i n  prote in-  
c a l o r i e  malnutr i t ion.  Serwn Zn l e v e l s  a r e  r e l a t e d  t o  c a l o r i c  
in take:  o f  those  with in t akes>80  Cal/kq, a l l  had normal Zn, 
while 59% with i n t a k e s < 6 0  Cal/kq had low Zn. Cu l e v e l s  vary in-  
dependently o f  Zn and a r e  n o t  r e l a t e d  t o  c a l o r i c  in take.  Nei ther  
Cu nor  Zn co r re l a t ed  with p ro t e in  in t ake .  Cu l e v e l s  were lower 
i n  non-nephrectomized p a t i e n t s  while Zn l e v e l s  were lower i n  t h e  
nephrectomized childzen. Nei ther  Cu nor Zn c o r r e l a t e  with t h e  
du ra t ion  o f  d i a l y s i s  nor do  serum l e v e l s  vary pre-  and post -dia l -  
y s i s .  

The r e s u l t s  a r e  cons i s t en t  wi th  both Cu and Zn deple t ion i n  
ESRD. The reason f o r  low Cu i s  no t  c l e a r .  Low Zn i s  r e l a t e d  t o  
i n s u f f i c i e n t  c a l o r i c  i n t ake  and mav con t r ibu te  t o  t h e  poor 
a p p e t i t e  and poor growth c h a r a c t e r i s t i c  o f  t hese  ch i ld ren .  

PLASMA CREATlNlNE (Pcr) AND ITS USE IN ESTIMATING 829 GLOMERULAR FILTRATION RATE (GFR) I N  CHILDREN.  
George B. Haycock, George J .  Schwartz, Chester M. Edelmann, J r . ,  and 
Adrian Spitzer. Albert Einstein Col. of Med., Bronx, New York. 

The range of values for Pcr in normal children is not well documented. 
Moreover, i t  is difficult to estimate the level .of GFR corresponding to a 
given Pcr. Pcr was measured with a Technicon AutoAnalyzer in 1398 chil- 
dren 1-20 years of age  with normal creatinine clearances (Ccr). Pcr in- 
creased significantly with age, more rapidly in males (M) than females (F), 
P<0.001. The coefficient of variation was about 25% of the mean values 
in both sexes, a t  all ages. The relationship between age ond Pcr was ex- 
pressed by the regression equations: 

M: Pcr(mg/dl)=0.35+0.025age(yr); r = 0 . 5 3 .  
F: Pcr (mg/dl) = 0.37 + 0.018 age (yr); r  = 0.49. 

In the steady state creatinine (Cr) production must equal Cr excretion. Cr 
production is a function of muscle mass, which can be approximated from 
body volume (V). Excretion is dependent on GFR, which, after 1 year of 
age, is proportional to body surface area (SA). Since V ( c ~ ~ ) / s A  (cm2) = 
body length (L), Pcr should be proportional to L (cm). Accordingly, an es- 
timate of  GFR was derived from analysis of these variables in 186 children 
with Ccr rangi"g from 5-220 ml/min/l .73 m2. The resulting formula, GFR 
(ml/min/1.73 m2) = 0.55 L (cm)/Pcr (mg/dl), was tested against clearance 
data in a separate group of 223 children and gave excellent agreement with 
Ccr (r=0.94) and inulin clearance (r=0.91). We conclude that Pcr, nor- 
malised for L, provides a good estimate of GFR. 

MATURATION OF RENAL ORGANIC ACID TRANSPORT I N  VIVO: 
SUBSTRATE STIMULATION BY PENICILLIN. Jenn T. Johnson, 830 Michael D. Ba i l i e  and J e r r y  8. Hoot. MichTgan S ta t e  

Univ., Col. of Human Med., East Lansing. 
PAH accumulation by r ena l  c o r t i c a l  s l i c e s  from newborn r a t s ,  

r a b b i t s  and pups was enhanced by pretreatment i n  vivo wi th  sub- 
s t r a t e s  of the  organic  ac id  t r anspor t  system (Science 165:909, 
1969; Biochem. Pharm. 23:754, 1974). These experiments were de- 
signed to  demonstrate t h a t  pretreatment of newborns with pen ic i l -  
l i n  w i l l  enhance the maturation of the renal  organic  anion t r ans -  
po r t  system i n  vivo. Li t termate  pups were in jected with procaine 
p e n i c i l l i n  G (300,000 1U/kg B.I.D. fo r  3 days) o r  s a l i n e  p r io r  t o  
2 weeks of age. Animals were su rg i ca l ly  prepared on day 1 6  o r  17. 
Transport of p-aminohippurate (PAH) a s  an ind ica to r  of r ena l  
organic  anion t r anspor t ,  was quan t i f i ed  by the following proce- 
dures :  (1) disappearance of a bolus i n j e c t i o n  from the  plasma, 
( 2 )  r ena l  ex t r ac t ion ,  and (3)  determination o f  the tubular  maxi- 
mum (Tm). The r ena l  handling of i n u l i n  was measured simultaneous- 
l y  i n  a l l  procedures f o r  comparison. Pen ic i l l i n - t r ea t ed  animals 
excreted a s ing le  bolus i n j e c t i o n  of PAH more r ap id ly  than con- 
t r o l  animals with the T i  decreased and the  Ke increased.  The 
e x t r a c t i o n  of PAH by kidneys of pen ic i l l i n - t r ea t ed  animals was 
165% t h a t  of con t ro l s .  The maximum t r anspor t  capaci ty  f o r  PAH was 
a l s o  increased i n  t r ea t ed  pups. These da t a  confirm t h a t  the r ena l  
handling of organic  anions i n  vivo i s  enhanced by pretreatment 
with a subs t r a t e  of the  sec re to ry  system. 



HYPERKALEMIA AND RENAL TUBULAR UNRESPONSIVENESS TO 831 H INERALOCORTICOlD IN SICKLE CELL DISEASE NEPHROPATHY. 
Ronald J. Kallen, Rosa T. Ong, and Andrew J. Aronson 

(Spon. by Eddie S. Moore). University of Chicago Pritzker School 
of Medicine, La Rabida Children's Hospital, Department of pedia- 
trics, Chicago. 

A 15 year old girl with short stature, failure of sexual 
maturation, sickle cell disease, renal tubular acidosis, and 
hyperkalemia was foundto have glomerular basement membrane 
associated dense deposits. Creatinine clearance was 75% of 
normal and maximal urinary osmolality was depressed (264 mOsm/kg). 
Plasma renin activity, urinary aldosterone excretion, and urinary 
17-OHCS were normal. An oral potassium load suggested a limited 
capabi l i ty to augment renal potassium excretion. Treatment with 
alpha-f luorohydrocort isone and DOCA, at pharmacologic dosage 
levels, depressed serum potassium to high-normal range. Buffer 
replacement treatment of metabol ic acidosis failed to correct 
hyperkalemia. We conclude that renal tubular unresponsiveness to 
physiologic levels of endogenous aldosterone may be a manifesta- 
tion of sickle cell disease nephropathy. 

- -  - IN V I V O  ANALYSIS ON PAH TRANSPORT IN THE 832 NATURING TlABBIT KIDXEY. Matthew R. Kaplan, 
Bama Rucker and John E. Lewy. Cornell Univ. 

Med. Col1.-N.Y. Hosp., Dept. of Ped., New York. 
PAM transport in rabbits as estimated by extraction 

of PAH (EPAH) can be enhanced in vivo by injectionwith 
penicillin (PCN) on days 10-13 of life. This study 
was undertaken to determine if enhancement can be in- 
duced throughout the neonatal period, the duration of 
stimulation and the effect of preinjection on renal 
mass. 62 rabbits were injected with 6 doses of pro- 
caine PCN prior to study. 60 littermates served as 
saline injected controls. Maturation was shown in con- 
trols with EPAH increasing from 29.6 t 2 . 2 b t  10 days 
to 35.5 i 2.0% at 14 days, 62.6 t 2.93 at 21 days and 
74.5 ? 1.5% at 28 days of life. PCN injection on the 
3 days prior to study resulted in enhancement of EPAll 
on days 10 and 14 to 42.7 t 2.4% and 55.1 i 3.1% 
(p<.005); however on days 21 and 28 less stimulation 
was noted (69.1 t 2.2%; 82.5 t 4.7%). Preinjection on 
days 6-9 with study delayed to day 14 also led to en- 
hancement (p<.05) but less than that achieved after 
injection on days 10-13. EPAH on day 21 was not 
augmented when pretreatment occurred on days 10-13. 
Kidneys of groups showing most stimulation were sig- 
nificantly heavier than controls. These data suggest 
that EPAH stimulation may he transient, decreases as 
maturation is neared, and may be related j n  part to 
substrate availability or increased renal mass. 

THE PROGRESSIVE REDUCTION IN BICARBONATE REABSORPTION 833 (HC03R) IN A PATIENT WITH LOWE'S SYNDROME (L.S ,) * 
Beaudet, and L. Leighton Hill, Baylor College of Medicine, Dept. 
cf Pediatrics, Houston. 

This study was undertaken to better define the nature of the 
renal acidification defect seen in L,S. The diagnosis of L.S. 
was made at two weeks of age. The patient presented with bilat- 
eral cataracts, congenital glaucoma, and marked hypotonia. A 
generalized aminoaciduria was noted. At three weeks of age, 
inulin clearance (CLI) and (HC03R) were measured. Titratable 
Acidity (T.A.) and Ammonium Excretion (NH4) were measured after 
an acute ammonium chloride load. These studies were repeated at 
ages 1 and 24 years. The following data was obtained. 

Max. Max. Max. Max. 
& CLI avg. HCO3 fil.* HC03R* d -11~03 N W  EXC.+ T.A,+ 
3 wks. 5.8 3.1 2.7 27.5 19.2 
1 yr. 20.0 2.3 1.8 62.3 24.8 
24 yrs. 23.4 1.9 1.5 7.3 88.4 23.5 

p~~Y-p~~y=difference between pC02 in urine and plasma 
*corrected to mm/100cc GFR 
+corrected to uEqll . 73m2/minute 
The only defect demonstrated is bicarbonate wasting. Ammonia 
excretion was normal. A gradient between urine and plasma pC02 
was generated. Of interest, maximum HC03R was normal at 3 weeks 
but decreased over 2% years. This suggests that reduced HC03R is 
not a primary defect in L.S. but may be secondary to a yet 
unknown defect which leads to a functional derangement of the 
proximal tubular cell. 

NONCOMPLIANCE IN FEMALE ADOLESCENTS WITH KIDNEY 834 TRANSPLANTS. Barbara M. Korsch, Richard N. Fine, 
and Vida Francis-Neqrete. Univ. of Southern Calif. 

Sch. of Med., Dept. of Peds., Childrens Hosp. of Los Angeles. 
Systematic follow-up study of 83 pediatric patients with 

functioning allografts, from 1 to 8 years following kidney trans- 
plantation, was carried out to assess quality of life. Analyses 
focused on noncompliance with immunosuppressive regimen. Non- 
compliance was suspected when unexplained changes in allograft 
function or lessening of cushingoid features were noted, and con- 
firmed by means of exploration ? confrontation with appropriate 
psychosocial team members. Noncompliance led to partial or com- 
plete rejection of the allograft in 14 patients. Twelve of the 
14 were female adolescents. In most of the noncompliant patients, 
there was evidence of family disorganization and/or lack of emo- 
tional support for the patient. The father's role in family 
functioning also was found to be significantly related to compli- 
ance. Personal i ty test results indicated extremely low personal 
adaptation and low self-esteem in all but 2 of the noncompliant 
patients. Discriminant analysis yielded a function which selects 
compliant patients in the sample with 98.577 reliability and non- 
compliant patients with 92% reliability. The discriminant func- 
tion is comprised primarily of demographic, family and personal- 
ity test variables. Follow-up data suggests that female ado- 
lescents with depressed personality functions and insufficient 
family support are at the highest risk for noncompliance and need 
special attention from the treatment team. These risks need to 
be considered in formulating treatment plans. Also noncompliance 
needs more emphasis as a possible cause of allograft rejection. 

CRITERIA FOR RADIOGRAPHIC EVALUATION O F  CHILDREN 835 WITH URINARY TRACT INFECTION (UTI). Levitt, s.B., . . 

Bekirov, H., Kogan, S., Spitzer, A., Greifer, I., Lutzker, L., Edel- 
mann, C.M., Jr. Albert Einstein Col. of Med., Bronx, N e w  York. 
Uncertainty persists regarding the criteria of selection for investigation 

and the extent of the work-up indicated in children with UTI. An 8-year 
experience with 218 children with documented UTI, studied at a primary 
care center, is reported. Radiographic evaluation of the urinary tract was 
performed several weeks after sterilization of the urine. IVU abnormalities, 
such as horseshoe kidney, pyelonephritic scarring, and hydronephrosis, were 
found in 3/99 girls with symptoms of lower UTI (Gp A), but in 23/57 with 
symptoms related to the upper urinary tract (Gp B) (6.001). VCU, done 
in 77 of G p  A, was abnormal in 18, including all 3 with abnormal IVU. 
VCU in G p  B was abnormal in 10/20 with abnormal l W and 18/24 with 
normal IVU. In males, abnormalities on IVU were found in 19/62, a sig- 
nificantly higher proportion than in females (p<.02). VCU was abnormal in 
11/15 with abnormal IW and in 11/28 with normal IVU. As with girls, a 
higher percentage of boys with upper UTI symptoms had abnormalities on 
either IVP or VCU or both. Neither study alone, however, detected all 
abnormal boys in either the upper or the lower group. This experience 
suggests that VCU is the procedure of choice in the investigation of girls 
with symptoms of lower UTI. If normal, and response to therapy has been 
satisfactory, no further radiologic studies are indicated. In girls with 
upper urinary tract symptoms, and in all boys, both IVU and V C U  should be 
performed to detect abnormalities of the upper and lower tracts. 

THE TIME OF APPEARANCE OF WWA GLOBULIN COATED BAC- 836 TERIA IN m URINE DURING E X P E R I M E ~ ~  HEMATO~OUS 
PYELONEPHRITIS. Shemood A. Libit, Barbara J. McMann, Ellis E. 

and Karen J. Bogatz. Spon. by Eddie S. Moore. 
Univ. a~icaeo at Michael Reese Med. Ctr. Chicago. 

~etectio; of antibody coated bacteria in th; urinary tract of 
patients with clinical urinary tract infection (UTI) appears to 
be a useful clinical technique and correlates well with the site 
of UTI determined by bladder washout. This study was undertaken 
to determine the time of appearance of gamma globulin coated bac- 
teria (GGB) in the urine relative to the onset of bacteriuria and 
histopathologic lesions in a model of experimental pyelonephritis. 
spra&e-~awlGy rats were given stre~tOc0'ccUS faecalis (3x1OY or- 
ganisms/animal) intravenously and t elr u r i n e w a s i a l l y  
studied for the appearance of GGB and the onset of bacteriuria. 
Bacteriuria was regularly present in the animals sacrificed 24 hrs . 
after inoculation as has been previously described. GGB were de- 
tected bv fluorescent antibodv in the urinarv sediment of 10/10 

- 2  

animals studied 72 hours aft& inoculation, 34 hrs. after the ap- 
pearance of pyelitis and interstitial nephritis and 48 hrs. after 
the onset of bacteriuria. The animals had no antecedent antibody 
to this organism by testing serum and urine with the indirect 
fluorescent antibody technique. The interval between the appear- 
ance of bacteriuria in this model of renal infection and that of 
GGB in the urine is 48 hrs. This study supports the clinical 
usefulness of this test in identifying patients with upper UTI. 



ROLE OF TUBULAR BASEMENT MEMBRANE AND PERITUBULAR PRO- 837 TEIN CONCENTRATION IN THE CONTROL OF RENAL TUBULE CELL 
VOLUME. Michael A. Linshaw, Mark Dellasega,and Jared 

J. Grantham, Depts. of P e d i a t r i c s  and Medicine, Univ. of Kansas 
Medical Center,  Kansas C i ty ,  Kansas. (Spon. by Cheng T. Cho). 

Renal tubule  c e l l  volume is  thought t o  be regula ted by ac t ive  
ca t ion  t r anspor t .  Ouabain, by i n h i b i t i n g  ATPase, blocks sodium 
t r anspor t ,  a l lowing pass ive  c e l l u l a r  uptake of  s a l i n e  with 
r e s u l t a n t  c e l l  swel l ing.  However, t he  observed degree of swel l ing 
i n  ouabain i s  l e s s  than expected were a c t i v e  t r anspor t  completely 
inh ib i t ed .  This has l ed  some inves t iga to r s  t o  pos tu l a t e  a  ouabain 
i n s e n s i t i v e  ca t ion  pump. A l t e rna t ive ly ,  the  e l a s t i c  basement mem- 
brane might mechanically r e s t r i c t  swel l ing and thereby develop a  
hydros t a t i c  pressure  gradient  between c e l l s  and i n t e r s t i t i u m .  To 
t e s t  t h i s  hypothesis ,  29 s i n g l e  proximal s t r a i g h t  tubules  wi th  
col lapsed lumens were i s o l a t e d  from rabb i t  kidneys and both ends 
t i g h t l y  crimped i n  p ipe t s .  In con t ro l  serum (6 gm% p r o t e i n ) ,  c e l l  
volume a s  assessed from tubule  diameter increased 40% upon 
add i t i on  of ouabain (10-4M). Removing the  basement membrane with 
col lagenase  (500 ulml) caused more c e l l  swel l ing.  Furthermore, 
f i n a l  c e l l  volume was determined l a r g e l y  by bath  p ro t e in  concen- 
t r a t i o n .  Tubules t r e a t e d  with ouabain and col lagenase  swelled 111% 
above con t ro l  volume i n  the  absence of p ro t e in ,  but could be 
shrunk t o  normal s i z e  i n  hyperoncotic p ro t e in .  Similar  changes 
occurred us ing pure bovine albumin. On the  b a s i s  of these  f ind ings  
we conclude t h a t  a f t e r  treatment with ouabain, t he  a b i l i t y  of 
r ena l  tubule  c e l l s  t o  r e s i s t  maximal swel l ing may be due t o  hydro- 
s t a t i c  and c o l l o i d  osmotic forces  r a t h e r  than from a  unique oua- 
bain  i n s e n s i t i v e  ca t ion  pump. 

THE EFFECT OF PTH ON RENAL TUBULAR PERMEABILITY 838 William B. Lorentz, Jr . ,  Department of P e d i a t r i c s  
Bowman Gray School of Medicine, Winston-Salem, N .  C. 

The e f f e c t  of para thyroid  hormone (PTH) on r ena l  tubular  perme. 
a b i l i t y  has  been s tudied u t i l i z i n g  micropuncture techni  ues i n  4 t he  r a t  kidney. Nanol i ter  q u a n t i t i e s  of a  so lu t ion  of A i n u l i n  
and 14c mannitol i n  normal s a l i n e  was microinjected i n t o  su r f ace  
nephrons and u r ine  from both kidneys analyzed fo r  r a d i o a c t i v i t y .  
During c o n t r o l  per iods ,  i n u l i n  (98.8 f 2.7%) and mannitol (97.2 + 
2.4%) recovery from t h e  experimental kidney was e s s e n t i a l l y  com- 
p l e t e .  Following in t ravenous infus ion of PTH, r e i n j e c t i o n s  were 
performed a t  t he  same puncture s i t e ,  Inu l in  (99.3 + 2.9%) recov- 
e ry  was not  d i f f e r e n t  from con t ro l .  Mannitol recovery was s ign i f .  
i c a n t l y  decreased following both e a r l y  proximal (84.7 f 5.8%, 
p(0.001) and l a t e  proximal (89.7 f 2.8%, pC 0.001) i n j e c t i o n .  
There was no s i g n i f i c a n t  l o s s  of e i t h e r  mannitol o r  i n u l i n  fo l -  
lowing d i s t a l  t ubu la r  i n j ec t ion .  Late  proximal i n u l i n  r a t i o s  
dur ing con t ro l  condi t ionswere  2.10 0.20 and decreased t o  1.99 f 
0.21 dur ing PTH. This d i f f e rence  was not  s i g n i f i c a n t  (0.10> p 7  
0.05).  Late  proximal mannitol r a t i o s  were, during con t ro l  
per iods ,  2.09 f 0.21. ' ~ u r i n g  PTH in fus ion  t h i s  decreased s i g n i f -  
i c a n t l y  (P<0.001) t o  1.78 + 0.19. These r e s u l t s  i n d i c a t e  t h a t  
PTH induces a  change i n  proximal tubular  permeabi l i ty  t o  a  u s u a l b  
impermeable non-elect rolyte ,  mannitol.  Therefore, t h e  e f f e c t s  of 
PTH on proximal tubular  t r anspor t  could be p a r t i a l l y  explained by 

ACTIVE JEJUNAL TRANSPORT IN AMINONUCLEOSIDE 840 NEPHROSIS. Mor, J . ,  Wapnir, R.A., Lifshitz, F.,  
Teichberg, S., Mrozinska, K., McVicar, M. Dept. of Peds 

and Path. N. Shore Univ. Hasp. Manhasset, N.Y., N.Y. and Cornell 
Univ. Med. Col., N.Y., N.Y. 

Male 180-2009, Wistor rak, were rendered nephrotic by i.v. injection 
of 7.5 mg/lOO gm body weight aminonucleoside of puromycin (PAN). 
Fourteen days later, 20 cm of proximal jejunum was perfused in vivo with 
Krebs Henseleit bicarbonate buffers containing 1  mMole of a- H 
amino acid (AA) and a  1 4 ~  carbohydrate (CHO). Polyethylene glycol 
was used as a  non-absorbable marker. Rats were hypaalbuminemic and 
proteinuric a t  the time of study. The mean absorption expressed as  mMole/ 
min/cm of jejenum 2 SEM. was: 

Nephrotic (N) Control (C) p 
~henylalanine  4.5: .19 5.3 + .25 < .Ol 
histidine 4 . 6 2  .14 6 . 3 i  . I 6  < .001 
glycine 4 . 4 2  .13 5.32 .16 < .001 

The absorption of 3-0-methyl glucoside was also impaired in nephrotic 
rats; mean 10.10 + .56 mMoles/min/cm vs. 17.3 + .74 in controls. The 
rate of Na transp&t was decreased in nephrotic rots: Na 136mMales/rnin/ 
cm + 25.1 (N) vs. 225 mMoles/min/cm + 17.9 (C), p  < .001. F ~ c t o s e  
obszption was normal. No  jejunol edema was detectable by histology or 
comparison of wet ond dry weights and ultrastructure was normal. These 
studies indicate an impairment of active jejunal transport in PAN 
induced nephrosis. 

ANTIBODY-COATED BACTERIA IN URINE SEDIMENT FOR 
LOCALIZATION OF THE SITE OF INFECTION. 841 Nussbaun, E i l e e n  Kennedy, S t a n l e y  H e l l e r s t e m ,  

The C h i l d r e n ' s  Mercy H o s p i t a l ,  Kansas  C i t y ,  Mo. 

S t u d i e s  i n  a d u l t s  have shown t h a t  a n  immunofluorescent  
t e s t  f o r  a n t i b o d y - c o a t e d  b a c t e r i a  i n  u r i n e  sediment  i s  
h i g h l y  r e l i a b l e  f o r  l o c a l i z i n g  t h e  l e v e l  o f  a  u r i n a r y  t r a c t  
i n f e c t i o n .  I n  p e d i a t r i c  p a t i e n t s  we found  a n t i b o d y - c o a t e d  
b a c t e r i a  i n  r o u g h l y  50% of c h i l d r e n  w i t h  u r i n a r y  t r a c t  
i n f e c t i o n s .  However, t h e r e  was poor  c o r r e l a t i o n  between 
t h e  l e v e l  o f  i n f e c t i o n  i n d i c a t e d  by  c l i n i c a l  f i n d i n g s  a n d  
t h a t  d e f i n e d  by t h e  t e s t  f o r  a n t i b o d y - c o a t e d  b a c t e r i a  i n  
t h e  u r i n e  sed imen t .  F o r  t h i s  r e a s o n  we a r e  comparing t h e  
l a t t e r  t e s t  w i t h  b l a d d e r  washout f o r  l o c a l i z a t i o n  o f  i n f e c -  
t i o n s .  We have  now done combined t e s t s  d u r i n g  1 9  u r i n a r y  
t r a c t  i n f e c t i o n s  i n  1 6  c h i l d r e n .  The r e s u l t s  a r e  shown i n  
t h e  t a b l e .  

Bladder  Washout* Ant ibody-Coated E a c t e r i a  

P r e s e n t  Absent T o t a l  - 
U D D ~ ~  T r a c t  7 0  7 .- 
Lower Tract .  - 3 9 - 1 2  - 

T o t a l  1 0  9  19  
" L o c a l i z a t i o n  by u r e t e r a l  c a t h e t e r i z a t i o n  i n  one  p a t i e n t .  

t h i s  a l t e r a t i o n  of t h e  permeabi l i ty  c h a r a c t e r i s t i c s  of t h e  proxi- A comparison o f  b l a d d e r  washout w i t h  a n t i b o d y - c o a t e d  b a c t e -  
ma1 tubu la r  epi thel ium.  There would be an increased pass ive  back- ria for  localization of the site of infection in children 
f lux  of a c t i v e l y  t ranspor ted spec i e s ,  t hus  decreas ing n e t  t r ans -  
po r t  whi le  having no e f f e c t  on t h e  a c t i v e  t r anspor t  component. 

d o e s  n o t  show c l o s e  c o r r e l a t i o n  a s  r e p o r t e d  f o r  a d u l t s .  

'WE RELATIONSHIP BETWEEN OBESITY, ANXIETY, AND OTHER 
RISK FACTORS TO ONSET OF ESSENTIAL HYPERTENSION I N  839 MILDFEN. Barbara J McMam, Eddie 5. M a r e ,  gl& 

E. Chung, Eduardo E. Ce-d Shemood A. L i b i t .  Dept. Peds. 
Gniv. o f  Chicago a t  Michael Reese Med. Ctr .  Chicago, 11. 

We have s tud ied  the  poss ib l e  i n f luence  o f  c e r t a i n  r i s k  f a c t o r s  
on t h e  pathogenesis o f  e s s e n t i a l  hypertension i n  childhood. 
Essen t i a l  hypertension was diagnosed i n  25 ch i ld ren  age 4 t o  17 
yea r s  w i th  d i a s t o l i c  p re s su res  g r e a t e r  than 2  S.D. above t h e  
normal f o r  age. Other causes o f  hypertension were r u l e d  ou t .  
The mean age a t  onse t  w a s  12 years  and t h e  follow-up pe r iod  has  
been 3 t o  42 months. A family h i s t o r y  o f  hypertension was p res -  
e n t  i n  80% o f  t h e  cases .  The hypertension was f ixed  i n  33% o f  
t h e  p a t i e n t s ,  while 67% had ep i sod ic  hyper tension on two o r  more 
occasions .  There a r e  9  females and 16  males. 3 o f  t h e  p a t i e n t s  
were whi te  and 22 were black. 3 p a t i e n t s  were from s o c i a l  class 
1 ( lowest) ,  3 i n  c l a s s  2, 2 i n  c l a s s  3 ,  4 i n  c l a s s  4, and 5 i n  
c l a s s  5  (highest ) .  86% of  t h e  p a t i e n t s  were i n  t h e  97th percent-  
i l e  f o r  weight a t  onset .  A h i s t o r y  o f  excess ive  salt in t ake  w a s  
n o t  present .  48% of  t h e  p a t i e n t s  have a p o s i t i v e  h i s t o r y  o f  anx- 
i e t y  o r  emotional complaints. Control and furosimide s t imu la t ed  
r en in  l e v e l s  were normal i n  23 p a t i e n t s ,  low i n  one p a t i e n t  and 
high i n  one p a t i e n t .  This s tudy i d e n t i f i e s  c e r t a i n  r i s k  f a c t o r s  
such a s  emotional s t a t e ,  sex,  weight,  race, s o c i a l  class, and 
family h i s t o r y  which may p r e c i p i t a t e  onse t  o f  hypertension dur ing 
childhood. A m u l t i - c l i n i c  prospect ive  s tudy is necessary t o  con- 
f i rm  these  r e s u l t s .  

D A I L Y  AND ALTERNATE DAY CORTiCOSTEROlD THERAPY A N D  
L I N E A R  GROWTH I N  LONG TERM RENAL ALLOGRAFT RECIPIENTS. 842 Alfred .I+ Pennis i ,  Mohammad H. Malekiadeh, Chr i s t e l  

Uittenbogaart. USC School o f  Medicine, Chi l -  
drens Hospital of Los Angeles, Dept. Pedia t . ,  Los Angeles. 

Suppressed l i nea r  growth due t o  co r t i cos t e ro id  (C) adminis t ra-  
t i o n  i s  a frequent occurrence in p e d i a t r i c  renal t r ansp lan t  recip-  
i en t s  (RTR). The mechanism of C induced growth suppression has 
not been del ineated. Linear growth was assessed in 39 RTR receiv-  
ing da i ly  C (serum c r e a t i n i n e s 2  mg%) 3  t o  8  y r s .  pos t t r ansp lan t .  
In 17 of 39 RTR, bone age (BA) was >I2 y r s .  a t  t r ansp lan t ;  1 1  had 
no growth pos t t r ansp lan t  and the  remaining 6 grew 2-3 cm. Twenty- 
two of 39 RTR had BA <I2 y r s .  a t  t r ansp lan t ;  growth r a t e  was com- 
pared with expected r a t e  f o r  normal ch i ld  of same sex and chrono- 
l og ica l ,  bone and height ages growing a t  the  50th pe rcen t i l e .  
Eight of 22 RTR grew a t  g rea t e r  than 80% of expected f o r  chrono- 
logical  age. In c o n t r a s t  when height and bone age were used f o r  
growth assessment,  only 3  and 4 respect ively  grew a t  >80% of ex- 
pected. C therapy was changed from d a i l y  t o  a l t e r n a t e  day (AD) in 
10 of  18 p a t i e n t s  with growth r a t e  <80% of expected f o r  BA. A 1 1  
had B A  <I2 y r s .  and s t a b l e  renal funct ion a t  t he  time of  therapy 
change. Growth r a t e  f o r  t he  subsequent 8  t o  18 months was 2% 
of expected f o r  BA in 3 ,  improved in 1, and unchanged in 6. AD 
was not associa ted with de t e r io ra t ion  of a l l o g r a f t  funct ion.  

The da t a  demonstrate t h a t  normal growth occurs in 14-36% o f  
p e d i a t r i c  RTR with B A  112 y r s .  receiving d a i l y  C; t he  incidence 
of normal growth va r i e s  with method of assessment. AD appears t o  
be associa ted with some improvement of l i nea r  growth without i m -  
pairment of a l l o g r a f t  funct ion.  



TREATMENT OF HYPERRENINEMIC HYPERTENSION WITH PROPRAN- 

843 OML IN CHILDREN AFTER RENAL TRANSPLANTATION. ~onald 
E. Potter, Morris Schambelan, Oscar Salvatierra, Jr., 

Malcolm A. Holliday, Depts. of Pediatrics, Medicine & Surgery, 
University of California, San Francisco. 

Although hypertension is frequently associated with hyperrenin- 
emia in post-transplant patients, treatment with propranolol has 
not been evaluated in this group. Treatment of hypertension with 
propranolol also has not been evaluated in children. The use of 
propranolol was studied prospectively in eight children 6 to 14 
years of age with hypertension and elevated peripheral plasma re- 
nin activity (PRA) 3 to 16 months after transplantation. Four pre- 
sented with hypertensive encephalopathy, and 7 were treated with 
multiple antihypertensive agents with poor control of BP prior to 
starting propranolol. Three had acute rejection, 3 chronic reject- 
ion, 1 recurrent glomerulonephritis, and 1 normal renal function. 
Plasma volume was normal in 5 and low in 1. Mean PRA in the recum- 
bent and upright positions was 44.6 and 66.9 ng/ml/3 hours respec- 
tively (normal 2-10 and 5-32). When propranolol, 1.0-9.0 mg/kg/day 
was added to the antihypertensive regimen, BP fell significantly 
in 6 children (137/99+120/79) within 1-7 weeks. Two children did 
not respond and were subsequently treated with minoxidil. Up- 
right PRA, repeated in 5 of the 6 children who responded, decreas- 
ed in all (66.7+21.2). 

Propranolol was well tolerated and bradycardia and postural 
hypotension were insignificant. It is concluded that 1) proprano- 
lo1 is a valuable drug in the treatment of post-transplant hyper- 
reninemic hypertension, and 2) propranolol can be recommended for 
hypertension in children. 

LOCALIZATION STUDIES IN COLLEGE COEDS WITH BACTERI- 844 URlA. Norman D. Pryor, Carl D. Sorgen, Robert S. 
Fennell, 111, Eduardo H. Garin, R. Dixon Walker, and 

George A. Richard, (Spon. by Elia M. Ayoub), University of Fla. 
College of Medicine, Department of Pediatrics, Gainesville. 

Demonstration of antibody-coated bacteria in the urine by an 
immunofluorescent test (FA) and depressed concentrating capacity 
may be indicative of upper tract infection and have been shown to 
correlate well with direct methods of localization such as the 
bladder washout technique. 

During a 1-year period, 209 college coeds presenting with dys- 
uria were shown to have significant bacteriuria. Several thera- 
peutic regimens were utilized for the eradication of the causa- 
tive organism. Those patients with significant bacteriuria when 
initially evaluated were shown to be FA positive (FA+) in 951190 
(50.0%), had depressed concentrating capacity in 531180 (29.4%), 
and demonstrated both findings in 291130 (16.1%). 

The recurrence rate 1 month post Rx was 201190 (10.5%). Of 
these 20 recurrences, 13 (13.7%) were in the group who were ini- 
tially FA+ (95) and 7 (7.4%) were in the group initially FA- 
(95). In the 13 initially FA+ who experienced a recurrence 
within 1 month post Rx, 8 remained FA+ and 5 became FA-; however, 
of the 7 initially FA-, 6 remained FA- and 1 became FA+. 

Of 196 dysuric and bacteriuric coeds evaluated, 60 had associ- 
ated back pain. Of these, 30 were FA+ and 30 were FA-; there- 
fore, back pain was not an indicator of upper tract infection. 

Localization of the site of urinary tract infection by the 
demonstration of antibody-coated bacteria in the urinary sediment 
appears to be a most sensitive and reliable method. 

PRIMARY DISTAL RENAL TUBULAR ACIDOSIS (RTA) OF TRAN- 
O A  C SITORY EVOLUTION DURING THE FIRST YEAR OF LIFE. D m  
0-3 D Rao, Mar aretia L Jackson, Glad s H Hirschman and 

James CM cha=orge ;ashington Univ, Childrzn's Hosp Nat Med 
Ctr, Dept of Nephrology, Washington, DC (Intr by Robert H Parrott) 

Transient types of primary proximal RTA with onset within the 
first vear of life and comolete recovery have been reported pre- - - -  ~ , ~ 

viously. This study documents a case of transient type of pri- 
mary distal RTA, bicarbonate wasting, diagnosed at 4 months of 
age which reverted to normal after 12 months of treatment and 
close followup. 

Clinical features included slow weight gain, recurrent urinary 
tract infection and persisting enuresis. Lab data showed im- 
paired fi secretory capacity with UpH 7.17, blood pH 7.34, tCO2 
14 mMol/l, C1 110 mEq/l. Short-term NH4C1 loading tests (75-100 
mEq/m2) were performed: net acid excretion (NAE) data in uEq/ 
minl1.73 m2 at 0, 6 and 12 months of treatment are presented in 
the table below. The dosage of HCO3- was 5-6 mEq/kg/day and 
MONTHS 0 6 12 decreased to 4 mEq/kg/day after 6 
UpH 6.0 5.30 5.05 months of therapy. The fractional 
NAE 35.5 50.9 94.4 excretion of filtered HCO3- at plasma 
TA 12.5 11.3 29.2 tCO2 level of 19 mMol/l was 5.3-8.7%; 
NHq 22.9 39.7 65.2 1.4-5.7% and 1.3-1.4% for 0, 6 and 12 
months of treatment, respectively. 

The acidification became normal after 12 months of treatment, 
permitting the alkali therapy to be discontinued. Laboratory data 
at 1 month intervals 4 months later showed sustained normal 
values for blood acid base and UpH. 

LOCALIZATION OF SITE OF INFECTION IN INFANTS AND 846 CHILDREN WITH BACTERIURIA. George A. Richard, Robert 
S. Fennell, 111, Eduardo H. Garin, Norman D. Prsor, 

Carl D. Sorgen, and R. Dixon Walker (Spon. by Elia M. Ayoub), 
Univ. of Fla. Colleee of Med.. Deot. of Pediatrics, Gainesville. - . . 

82 patients presenting with recurrent bacteriuria were evalu- 
ated with an antibody-coated bacteria test (FA+) and depressed 
maximal concentrating capacity (<800 mOsmls1kg H20) to localize 
the site of infection. 

FA Pos. CConc. Cap. 
~roups - n .% n - % 
A Rec. UTI 40 37.5 35 14.3 
B Ureteral Reflux 17 64.7 11 38.5 
C Abnormal IVP 17 70.0 13 82.1 
D Post Ureteral Reimplantation 8 75.0 4 75.0 

Each child in the recurrent urinary tract infection group A 
had a normal IVP, VCU, and GFR. The reflux group g includes only 
those with normal ureters and kidneys. The abnormal IVP group g 
includes those with hydrodynamic and irreversible changes in the 
ureters and kidneys. The ureteral reimplantation group 2 includes 
children who required reimplantation for reflux or renal trans- 
plantation. 

FA+ tests appeared to be more sensitive than tconc. cap. in 
children in groups A (37.5% vs. 14.3%) and g (64.7% vs. 38.5%). 
Also, evidence of upper tract infection was more frequent with 
pre-existing complicated upper tract processes, C (70.0%) and D 
(75.0%). FA tests for antibody-coated bacteria appear to be an 
excellent and sensitive indicator of upper tract infection. 

INTERRELATIONSHIP BETWEEN GLOMERULAR FILTRATION RATE 847 AND RENAL TRANSPORT OF SODIUM AND CHLORIDE DURING 
FETAL LIFE. J. Robillard, C. Sessions, L. Hamel- 

Robillard and F.G. Smith Jr. Univ. of Iowa, Dept. of Ped., Iowa 
City, Iowa, and Univ. of Montreal, Dept. of Ped., Montreal, Que. 

Renal transport of Na and C1, and GFR were studied serially in 
16 chronic fetal lamb preparations (91-141 days). There was a 
significant (p < 0.005) positive correlation between GFR mllmin, 
gestational age (GA) (r= +0.68) and fetal body weight (FW) 
(r= +0.60). No increase in GFR ml/min/kg of FW (GFR - FW) (mean 
1.15 ml/min/kg~.39) was found during gestation or when related 
to FW. There was a significant parallelism between the excretion 
of Na and C1 (p < 0.01!, between the amount of filtered Na and C1 
(P < 0.01) and between the fractional excretion of Na (FENa) and 
C1 (FEC1) (p < 0.01). A significant decline in FENa expressed per 
Kg of fetal body weight (FENa-FW) was found when correlated to 
G.A. (r = -0.71) (p < 0.001) or to FW (r = -0.65) (p < 0.001) 
or to GFR ml/min (r = -0.58) (p < 0.005). A similar significant 
decline in FEC1-FW was found when correlated to GA (r = -0.71) 
(p < 0.001) or FW (r = -0.69) (p < 0.001) or GFR mllmin (r=-0.62) 
(p < 0.005). However there was no correlation between FENa-FW or 
FEC1-FW and GFR-FW. Also no correlation was found between FENa 
or FECl and GA, FW, GFR mlfmin or GFR-FW. The data thus indicate 
a) that the increase in GFR mlfmin is parallel to the increase in 
FW and explains the absence of variation in GFR-FW; b) that the 
fetal kidney reabsorbs more Na per kg of FW at the end of gesta- 
tion even if there is no increase in GFR-FW. This study suggests 
that the transport capacity for Na and C1 by the fetal kidney 
develops at faster rate than the GFR. 

EFFECT OF INTRAUTERINE KIDNEY MATURATION ON WATER 848 CLEARANCE IN CHRONIC FETAL LAMB. J. Robillard, 
Sessions, R. Kennedey, L. Hamel-Robillard, F.G. Smith 

Jr. Univ. of Iowa, Dept of Ped. Iowa City, Iowa and Univ. of Mon- - 
treal, Dept of Ped. Montreal, Canada. 

Osmolar clearance (~osm), free water clearance (CHzO), urinary 
osmolarity (Uosm) and urinary flow mllmin (V) were studied 
serially in 16 chronic fetal preparations (91-141 days). Glom- 
erular filtration rate ml/min/kg of fetal body weight (GFR-FW) 
was 1.08 2 0.35(SD), V varied from 0.175 to 0.973 with a mean of 
0.469 ? 0.262, Uosm varied from 97 to 284 mosmlkg Hz0 with a mean 
of 148 ? 50.7. The Cosm and Cosm-FW varied respectively from 
0.036 to 0.441 mllmin and from 0.036 to 0.204 ml/min/kg with 
respective mean of 0.218 f 0.11 and 0.123 i: 0.045. The CH20 and 
CH20-FW varied respectively from 0.002 to 0.582 mllmin and from 
0.001 to 0.270 ml/min/kg with respective mean of 0.248 * 0.167 
and 0.137 0.079. There was a positive and significant correla- 
tion (p < 0.01) between GFR mllmin (GFR) and V(r = 0.76), GFR 
and Cosm (r = 0.77), and GFR and CH20 (r = 0.64). There was a 
positive correlation between fetal age (FA) and V(r = 0.58) and 
between FA and Cosm (r = 0.62). These results suggest that the 
unstressed fetus does not produce a concentrated urine even 
though Cosm increases with FA. It also demonstrates that the 
increase in Cosm parallels the increase in GFR. 



DEFECTIVE PHAGOCYTE ADHERENCE AS AN INDICATOR OF COM- 
PLEMENT ACTIVATION IN GLOMERULONEPHRITIS, Edward J. B49 w, Judith Plaut and Shih-Wen Huang (SPON BY: Fe- 

lix P. Heald), Univ. of Maryland Sch. Med., University Hosp., . . .  
Dept. of Ped., Baltimore. 

The ability of circulating phagocytes to adhere to glass was 
measured in 17 patients with acute post-streptococcal nephritis 
(P-SGN), 9 patients with lupus erythematosus nephritis (SLE-GN), 
3 patients with membranoproliferative nephritis (MPGN) , 48 
patients with other renal diseases, 47 healthy adults and 16 
healthy children. The phagocyte adherence of patients with P- 
SGN, SLE-GN and MPGN was significantly reduced compared to pa- 
tients with other renal diseases and normal adults and children 
(P=<0.001). In patients with P-SGN there was a positive corre- 
lation between phagocyte adherence and plasma C3 but not with 
plasma Cq, C3 proactivator, severity of illness or drugs ad- 
ministered. Two patients with P-SGN had reduced adherence even 
though they were normocomplementemic. As the patients with P- 
SGN recovered, their phagocyte adherence became normal while 
patients with SLE-GN and MPGN usually had reduced adherence re- 
gardless of their serum C3 or clinical status. The in vitro 
addition of functional C3 to whole blood produced the adherence 
defect in normals and failed to correct the defect in patients 
with P-SGN. These findings suggested that this phagocyte ab- 
normality was related to an effect of complement activation on 
the phagocyte membrane and not a result of reduced serum comple- 
ment. This test has been useful in the diagnosis of patients 
suspected to have complement activated renal disease. 

MAlNTENANCE DIALYSiS IN CHlLDKEN WITH END STAGE KEN- 
AL DIStASE (ESRD) SECONUARY TO SICKLE LELL ANEMIA 850 (SSA) Shobha S a n e ,  Anil K. Bidani, Paula Ro& 

and Larry E. Fleischmann (spon. by I'lossie Lohen) Wayne State U., 
Childrens Hosp. of Mich., Dept. of Ped., Detroit 

SSA 1s associated witn hemodynamic structural, and functional 
abnormalities of the kidney. Hemodialysis for ESRD has rareiy 
been attempted in these patlents for fear of thrombotic, hemo- 
lytic and cardiovascular complications. There have been no pre- 
vious reports of dialysis therapy for ESRD in chiidren with SSA. 
We wisn to report two sucn patients on hemodiaiysis. 
L.H. female, presented to us at age 15 In Jan. i972 in congestive 
heart failure (CHF) with nephrotic syndrome, hypertension, and 
renal insufficiency. Conservative therapy for her anemla and 
CtiF with aigitalis, diuretics, antihypertensives and transfusions 
was initiated. Renal function deteriorated; she was begun on 
peritoneal dialysis in Jan. 73. Repeated episodes ot peritonitis 
led us to begin nemodialysis In July of 75; despite her compro- 
mised cardiovascular state, the added demand of the access means 
has not led to decompensation. Her renabilitation is excellent. 
A.S., a 17 yr male, presented with SSx, nephrotic syndrome and 
CHP. A membranoproliferative glomerulonephritis was diagnosed 
on biopsy. his renal function deteriorated over nine months; 
hemodialysis was begun in Nov. of 75. Complications have in- 
cluded a mycotic aneurism of the fistula site. 
Maintenance dialysis therapy is feasible in children with ESRD 
secondary to SSA, and no unusual complications are to be 
expected. 

DISTAL RENAL TUBULAR ACIDOSIS (RTA) IN AN INWANT WITH 851 LEIGH'S SYNDROME (LS). Jose R Salcedo, Hooshang 
Hodjati, Gladys H Hirschman, James CM Chan (Intr by 

Robert H Parrott). George Washington University, Children's Hos- 
pital National Medical Center, Dept of Nephrology, Washington DC. 

In LS, or infantile subacute necrotizing encephalomyelopathy, 
an apparent deficiency of pyruvate carboxylase leads to accumula- 
tion of pyruvate or lactate, inhibiting metabolic pathways for 
energy production and utilization; probably also contributing to 
the development of RTA as reported in two cases by Gruskin. 

Our patient presented at age 7 months with failure to thrive, 
muscular hypotonia, nystagmus, strabismus and systemic metabolic 
acidosis. Blood pH was 7.26, pC02 33 mm Hg, tCOp 8 mMol/l, pOq 
63 m Hg, C1 118 mEq/l; other lab data were normal. The renal 
acidification capacity was grossly inadequate as documented by 
the net acid excretion of 33.35 u~q/min/l.73 m2; NHq+ 20.10 uEq/ 
min/1.73 m2, titratable acid 13.25 uEq/min/l. 73 m2. During oral 
bicarbonate loading tests, fractional excretion of filtered HCO3- 
increased from 0.7 to 14.9% with increasing doses of HCO3- from 
2 to 8 mEq/kg/day. Thereby the diagnosis of distal RTA, hybrid 
type, was established. 

HCO3- therapy of 4-6 mEq/kg/day corrected the metabolic aci- 
dosis for the next 4 months. At age 12 months with development 
of coma, the patient died within a few hours. Post-mortem find- 

ings included symmetrical areas of scattered encephalomalacia, 
gliosis and capillary proliferation in basal ganglia and spinal 
cord. This data implies that a third case of LS, but with distal 
RTA, is now documented. 

ENDOGENOUS NET ACID PRODUCTION IN INFANTS, CHILDREN 852 AND ADULTS. Jose R Salcedo, Margaretia L Jackson, 
Thomas H Coleman, David D Rao and James CM ~han(1ntr 

by Gordon Avery) George Wash Univ-Children's Hosp Nat Med Ctr, 
Washington, DC 

The rate of acid production in infants and young children was 
quoted to be 1-2 mEq/kg/day (Soriano: Ped C1 N Am u:529, 1971; 
Morris et al: Kidney Int 1:322, 1972; Chan et al: JAMA 220:1700, 
1972) but in fact, the sole reference (Albert et al: Pediatr g: 
728, 1966) used in all these instances did not permit such quan- 
titation. In order to evaluate the rate of endogenous acid pro- 
duction, we applied the quantitative technique of Lennon et a1 
(JCI 5:1601, 1966) in the following normal subjects, where H + ~ ~ ~  
is hydrogen ion released from metabolism of sulfur-containing 
amino acids; is hydrogen ion released from incomplete oxi- 
dation of organic acids; the sum of H + ~ ~ ~  + eoa gives an estima- 
tion of endogenous net acid production (NAP): - 
~ g e  n ~+S04 H+oa NAP NAP - - 

uEq/min/1.73 m2 mEq/kg/day 
34-13 23 6.e3.6 i0.1+12.5 26.1-114.5 1.8120.96 
4051 wk 4 7.324.3 14.05 7.1 21.351.5 1.2550.60 
824 yr 11 22.79.2 30.6216.3 53.559.3 1.75s.68 
2850 yr 10 23.855.2 24.5-18.4 48.351.3 1.035.28 

This is the first study documenting the rate and the compo- 
nents of endogenous NAP in infants, children and adults. This 
will serve as a rational basis for investigations into a less 
acidogenic diet for treating end-stage kidney failures and the 
growth failure associated with renal acidosis. 

THE ULTRASTP.UCTUFS2 OF TIiE GLOKRULAR SLIT DIAPHRAGM 
(SD) DIJRING PROTEINURIA IN AUTOLOCX)LTS IYYUNE COMPLEX 853 NEPHRITIS (AIC,. e b r e r  E.. and Grupe, V1.E. 

Children's Hospital "3edical Center, Boston, Massachusetts 
The mechanism of proteinuria is unknown. Earlv ohservations 

suggest the SD to be either the final filter for macromolecules 
or the control of hydraulic flux across the qlomerulus. SD is 
a highly ordered, zipper-like substructure of the mammalian 
qlomerular capillary wall, containinn nores measurina 50 x 120 A 
in the human. To determine whether proteinuria is associated 
with subtle alterations in the Sn and whether chanqes nrecede. 
or are the consequence of oroteinuria, the ultrastructure was 
exanined in AIC, an experimental rat model very similar to human 
membranous ~lomerulonephropathy. Early chanoes include dis- 
placement of foot processes (FP) and associated SD toward the 
urinary snace by the immune comnlex deposits. With the onset of 
proteinuria, FP spread with shorteninq of the intereoithelial 
slits, SD hecomes further displaced, then folded and nleated in 
the residual interepithelial spaces. With massive proteinuria, 
many slit pores are replaced by either close junctions or an 
intermediate narrowed structure. In some areas, FP become de- 
tached from the underlyina deposits. Occasionallv a slit pore 
lacking a SD.is seen. In no animal was a primary defect in the 
SD observed. It appears that chanqes in the SD follow the onset 
of proteinuria and are secondarv to a decrease in podocyte sur- 
face area. While the SD may control hydraulic flux, the areas 
of FP detachment, and/or the epithelial slits lackinq a SD, are 
more likely to constitute the sites of massive protein leakaae. 

IDIOPATHIC I-IYPERTENSION FOLLOWING NEONATAL RESPIRA- 854 TORY DISTRESS. Richard L. Siegler, Margaret W. 
Miller (Spon. by Lowell A. Glasgow). Dept. of Ped., - 

Univ. of Utah Col. of Med., Univ. Hosp., Salt Lake City. 
We have identified 11 infants during a 2 year period (1% of 

NBICU admissions) who developed unexplained hypertension while re- 
covering from severe neonatal res~iratorv disease (10 cases of - 
RDS, one case of meconium aspiration). 

Their birth weights averaged 2192 SD 461 gms, the average 
time from birth until the onset of the hypertension was 12 days 
(range 4-60 days), and the highest recorded systolic blood pres- 
sure for the group was 141 + SD 22 mm Hg. 

Almost all (10/11) had transiently abnormal urinalysis (pro- 
teinuria, hematuria, granular casts) that generally preceded the 
onset of the hypertension. Moreover, while the group mean plasma 
renin activity (29.2 + SD 24.9 ng/cc/hr) was significantly ele- 
vated ( p <  .025) compared to weight-matched normotensive RDS in- 
fants (8.72 + 5.85), only 7 of the 11 infants had values greater 
than one SD above the normotensive control mean. 

While those with the more persistant or severe hypertension 
had thorough evaluations including intravenous pyelography, and 
renal arteriography, no explanation for the hypertension was 
ever found. 

And except for 2 infants who died (ages 7 and 90 days) while 
still hypertensive, the blood pressure eventually returned to 
normal (79 + SD 70 days) in the remaining 9 infants. 



EFFECT OF UNILATERAL URETERAL OCCLUSION ON COMPENSA- DISTRIBUTION OF SINGLE NEPHRON FILTRATION (SNF) IN 855 TORY GROWTH AND FUNCTIONAL ADAPTATION. N.J. S i ege l ,  
M.H.Veeder, R.M.Weiss. (Spons. by J .  Warshaw). Dept. 

o f  Ped. & Urology, Yale Univ. Sch. of Med., New Haven, Conn. 
The e f f e c t  O F  u n i l a t e r a l  u r e t e r a l  occlus ion on compensatory 

adap ta t i on  of t h e  c o n t r a l a t e r a l  kidney is no t  we l l  documented. 
Changes i n  r e n a l  mass, glomerular f i l t r a t i o n  r a t e  (GFR), and re- 
n a l  blood flow (RBF) were examined 21  days a f t e r  surgery  i n  3  
groups of r a t s :  c o n t r o l s  (Grp A); uninephrectomy (Grp B); un i l a t -  
e r a l  u r e t e r a l  occlus ion (Grp C). Since t h e  animals were pai r - fed ,  
f i n a l  body weight and changes i n  body weight were s i m i l a r  i n  a l l  
3  groups (p = NS). In Grp B animals t h e r e  was a  79+9% (meantSEM) 
inc rea se  i n  kidney weight a s  compared t o  a  25f10% inc rea se  i n  Grp 
A animals (pq0.01). However, i n  Grp C r a t s  kidney weight in- 
creased only 65+8%, s i g n i f i c a n t l y  l e s s  than i n  Grp B (p<0.01). 
Thus, whi le  compensatory growth occurred i n  both  Grps B and C, 
t h e  magnitude of t h e  compensatory changes was s i g n i f i c a n t l y  l e s s  
i n  animals wi th  u n i l a t e r a l  u r e t e r a l  occlus ion (Grp C). 

GFR was 517.6t16.4 ul/min/lOOgmBW/kidney i n  Grp A,  813.6f21.3 
i n  Grp B ,  but  only 608.2i25.2 i n  Grp C.  Likewise, RBF was 2.95f 
0.09 ml/min/lOOgmBW/kidney i n  Grp A, 4.32i0.32 i n  Grp B, and 3.38 
lt0.41 i n  Grp C. Thus, whi le  changes i n  GFR and RBF i n  both  Grps 
B and C were s i g n i f i c a n t l y  g r e a t e r  than i n  Grp A (p<0.01), t h e  
degree of func t iona l  and hemodynamic adapta t ion i n  Grp C animals 
was c o n s i s t e n t l y  l e s s  than t h a t  i n  Grp B r a t s  (p<0.01). 

These da t a  suggest t h a t  fo l lowing u n i l a t e r a l  u r e t e r a l  occlus ion 
e i t h e r  t he  r a t e  of t h e  compensatory changes o r  t h e  magnitude of 
t h e  adapt ive  response i n  both  mass and funct ion i s  a l t e r e d  com- 
pared t o  s i m i l a r  changes fo l lowing u n i l a t e r a l  nephrectomy. 

. . 858 THE PUPPY. Nick J .  Tavani,  J r . ,  Steve Zimmet, 
P h i l i p  L. ~ a i c a g n o ,  G i lbe r t  M .  E isner ,  and Pedro A. 

Jose .  Georgetown Univ. Sch. of Med., Georgetown Univ. Hosp i t a l ,  .- 
Depts.  of Peds.,  Phys io l . ,  Biophys., and Medicine, Washington, 
D.C. 

The ma tu ra t i ona l  p a t t e r n  of glomerular blood flow d i s t r i b u t i o n  
i n  t he  puppy i s  wel l  e s t ab l i shed .  However, t he  d i s t r i b u t i o n  of 
SNF has not been r epo r t ed .  This  aspect  of ontogeny was s tudied 
i n  18 puppies 2  h r s  t o  41 days o ld  us ing t he  1 4 ~  fer rocyanide  
method. 148 nephrons were d i s sec t ed  (43 ou t e r  c o r t i c a l  nephrons 
[OC], 31 middle c o r t i c a l  nephrons [MC], 74 juxtamedullary 
nephrons [JM]). The r a t i o  OCIJM was used a s  an index of SNF 
d i s t r i b u t i o n .  

I n  a  2  h r  o ld  puppy, f i l t r a t i o n  i n  OC could not  be de t ec t ed .  
By 2  wks (n=5) OC/JM was 0.30 and 0.83 a t  4-6 wks (n=4).  This 
r i s e  i n  OC/JM was not l i n e a r l y  r e l a t e d  with age; an acce l e r a t ed  
i nc rea se  occurred between 2-4 wks of age. At one wk a  c l e a r  
d i s t i n c t i o n  i n  SNF was seen among OC, "IC and JM nephrons with 
J M  va lues  h ighes t  and MC va lues  in termedia te  between OC and J M .  
Mean a r t e r i a l  pressure  (MAP) increased l i n e a r l y  wi th  age from 
46 nun Hg a t  one wk t o  89 nun Hg a t  6  wks (r=0.73 p C . 0 1 ) .  

These s t u d i e s  show t h a t  SNF d i s t r i b u t i o n  wi th  matura t ion 
proceeds i n  a  c e n t r i p e t a l  fashion s imi l a r  t o  t h a t  descr ibed f o r  
c o r t i c a l  blood flow. This  i nc rea se  i n  OC/JM with  age can only 
be p a r t i a l l y  accounted f o r  by r i s e  i n  MAP (r=O.54 p<.05) ,  s i n c e  
t he  magnitude of change i n  OC f i l t r a t i o n  was much g r e a t e r  than 
MAP. 

STRUCIUFS! FCZUTIONSHIPS -FEN PEFABOLISM AM) HEMOLYTIC-UREMIC SYNDROME: FOLLOW-UP AND PROGNOSTIC 
TPANSPOm O!? PMlLINE I N  ?YE KEPliFON. O l l i  Sinell ,  859 INDICES. John A. T i l e l l i  and Richard L. S i eg l e r  (Spon. 856 Charles Scriver & Fazl Whyuddin. MRC Genetics Group, by L.A. Glasgow). Dept. of Ped i a t r i c s ,  Univ. of Utah 

McGill Univ.-tbntreal Children's Eosw. Res. Inst. . Ivlont~eal.  P.0. College of Medicine, S a l t  Lake Ci ty ,  Utah. -~ - - - - - - - - -  , . . -. . - - , - - . 
Tku se ts  of membrane carriers (luminal & baso-lateral) & three We reviewed 29 occurrences of the  Hemolytic-Uremic Syndrome 

mls (lminal .  cellular & ~er i tubular)  are traversed in series (HUS) i n  28 p a t i e n t s .  A l l  but  3  were t r e a t e d  suppor t i ve ly  without 
- -  p~ 

surincr ne t  tr&sewithelial >eclamation' of ~ r o l i n e  in the mamnal. hepar in .  Thei r  neurologic and r e n a l  s t a t u s  has been followed f o r  
Cvllen & reabsorption occurs, mwtment "inked" frm. the cellular 
pool exceeds backflux in tc  the lumen. Ketekolic "run cut" (che- 
mical conversion) appears t o  regulate the reabsorption ane h of 
a solute when i t s  intracellular conc. is high; asmetry of &- 
r i e r  activity a t  lurninal and &so-lateral mwbranes, t o  pelmit 
enhanced baso-lateral efflux, may determine reclamation of solu- 
t e s  whose intracellular conc. is low. Intrarenal conc. of pro- 
l ine  is higher than i n  plasma or  u l t raf i l t ra te ;  and symetrical  
transport characteristics exist  for luminal & baso-lateral pro- 
l ine  carriers;  (Mohyuddin & Scriver, Amer. J. Phys. 219, 1,1970); 
accordingly chemical conversion of proline i s  likely= ke a m- 
jor determinant of i t s  tukular reclanation. lie have ve exmined 
mitochondria1 proline oxidase activity i n  n o m l  (A/J) muse kid- 
ney using a modifid-isotopic assay. S p c i f i c  ac t iv i t ies  ( m l e s  
PX: forn~ed.~-l prot. r in)  a t  25 Wl proline are 24.9 in outer 
cortex; 16.7, inner cortex; 15.0, medulla; & 11.8, papilla. Cu- 
ter cortex activity in  PFO/Re muse i s  4% of normal. This 
hyp=rprolinemic strain has 4 x normal kidney proline & 50 x mr- 
ma1 urinary excretion (Scriver e t  a l ,  IW.S 72, 1431 ,  1975) .  
These findings confirn '&,at proline oxidation in  proximal tubule 
is a c r i t i ca l  determinant of its reabsorption in  vivo. 

SEVERE HYPERTENSION AND CHRONIC PYELONEPHRITIS (CPN) 
I N  CHILDREN. So r r en t i  R.W. and Lew P.R. (Spon. by 8S7 H.L. Nadler) chi ldren*:  Memr ia l  H o s g ~ t a l ,  

Northwestern Univers i ty  Medical School, Chicago, I l l i n o i s  
Since 1966 f i f t e e n  ch i ld r en  (14 ?, 1 a, aged 7-15 y r . ,  pre- 

s e n t i n g  w i th  hyper tens ion (HT) have been found t o  have b i l a t e r a l  
r e n a l  s c a r r i n g  and c a l i e c t a s i s  (CPN) r ad iog raph ica l l y .  The diag- 
n o s i s  o f  CPN is  suppor ted  h i s t o l o g i c a l l y  i n  10  p a t i e n t s .  I n i t i a l  
serum c r e a t i n i n e  was e l eva t ed  i n  14 p a t i e n t s  (mean 2.2mg%, range 
1.1-5.5).  Though i n i t i a l  blood p re s su re s  (BP) ranged from 150196 
t o  245/190mmHg, de t ec t i on  of  6  cases  was a t  r ou t ine  examination. 
Two o the r s  presented w i th  s e i z u r e ,  6  wi th  headache and 1 wi th  r e -  
n a l  i n su f f i c i ency .  Ves i cou re t e r a l  r e f l u x  (VUR) was p re sen t  i n  11 
p a t i e n t s ,  b i l a t e r a l  i n  7 ,  but  none was obs t ruc t ed .  Resection of 
abnormal r ena l  t i s s u e  i n  4  p a t i e n t s  (3 with  abnormal s e l e c t i v e  
r en ins )  d id  not  improve BP. S ix  (non-operated) p a t i e n t s  prog- 
r e s sed  t o  r e n a l  f a i l u r e  i n  1-5 (mean=3) yea r s  and 2 o the r s  have 
dec l i n ing  funct ion.  A l l  8  had i n i t i a l  c r e a t i n i n e  c learanceC30ml/  
min/1.73m2. Seven p a t i e n t s  a r e  s t a b l e  a f t e r  1-4 y r s .  BP regula- 
t i o n  appears  more adequate i n  these  7  p a t i e n t s .  WR i s  not  re-  
l a t e d  t o  outcome: 3  of 8 p a t i e n t s  with r e n a l  d e t e r i o r a t i o n  have 
no VUR whi le  417 wi th  s t a b l e  funct ion have VUR. Documented urin- 
a ry  i n f e c t i o n  occurred i n  only  5 p a t i e n t s  dur ing follow-up, re-  
cu r r en t  i n  none. The r o l e  of VUR o r  i n f e c t i o n  i n  the  evo lu t i on  of 
CPN is  unclear  but  n e i t h e r  appears r e l a t e d  t o  u l t ima te  prognosis ;  
s u r g i c a l  r e p a i r  of  VUR i n  such p a t i e n t s  seems unnecessary. Care- 
f u l  BP con t ro l  may f o r e s t a l l  progress ion of  d i s ea se ,  but  s u r g i c a l  
management of  t h i s  form of hyper tens ion i s  unrewarding even when 
s e l e c t i v e  r en in  s t u d i e s  appear l a t e r a l i z i n g .  

per iods  ranging from 2 t o  43 months (mean 14.8 months). One of 
the  28 p a t i e n t s  was l o s t  t o  follow-up. Twenty-three (85%) had a  
good outcome. (13128 were e n t i r e l y  normal by 6 months; 10123 
c l ea red  w i th in  14 months; 2/10 w i th  s e i z u r e  d i so rde r s  and 10110 
wi th  abnormal u r i n a l y s i s ) .  Four ch i ld r en  (11%) had poor outcomes. 
One died  dur ing the  acu t e  phase. One required  d i a l y s i s  and t r a n s -  
p l an t ,  and l a t e r  d ied  i n  chronic  r e n a l  f a i l u r e .  Another had a  
p e r s i s t e n t l y  abnormal UIA, and experienced a  recurrence  of the  
HUS complicated by minoxidi l  r e s i s t a n t  chronic  hyper tens ion.  A 
fou r th  c h i l d  had mild azotemia and severe  encephalopathy 2  months 
pos t  onset .  Late onset  hyper tens ion o r  r e n a l  f a i l u r e  has not  been 
observed. 

The da t a  was subjected  t o  chi -square  t e s t s  and a n a l y s i s  of 
va r i ance .  The following ind i ce s  observed dur ing t he  acu t e  phase 
were found t o  c o r r e l a t e  wi th  a  poor outcome: 1. Anuria and/or 
o l i g u r i a  g r e a t e r  than 7 days (p<.001); 2.  Seizures  (p<.01); 
3. Trans ient  hyper tens ion (p<-05) ;  4. Hematocrit l e s s  than 20% 
(p<.05). Thrombocytopenia had no prognost ic  s i gn i f i cance .  No 
va r i ance  observed dur ing t he  acu t e  phase c o r r e l a t e d  s i g n i f i c a n t l y  
w i th  the  du ra t i on  of the  abnorma l i t i e s  i n  the  good outcome group. 
These observat ions  suggest  t h a t  t he  outcome of t he  HUS may be 
p red i c t ab l e  dur ing the acu t e  phase of the  d i s ea se .  

URINARY HYDROXYLYSINE GLYCOSIDES I N  HEREDITARY 860 NEPHRITIS. L.U. Tina, M .  Lou, D .  DiZio, and P.L. 
Calcagno. Dept. of P e d i a t r i c s ,  Georgetown Univ. Sch. of Med., 
Washington, D.C., Dept. of Biochem., Alfred I .  DuPont I n s t . ,  
W i l  . , Delaware. 

The u r ina ry  hydroxylysine g lycosides  (OHLG'S) - hydroxylysine 
ga l ac to se  g lucose  (HGG) and hydroxylysine ga l ac to se  (HG) come 
d i r e c t l y  from col lagen and basement membranes. These 2 hydroxy- 

F l y s i n e  g lycosides  r e f l e c t  endogenous col lagen turnover  more 
c l o s e l y  than hydroxyproline and t h e i r  r a t i o  r ep re sen t s  t h a t  
propor t ion of col lagen degraded. No previous s t u d i e s  e x i s t  
de f in ing  t he  col lagen turnover v i a  t h e  u t i l i z a t i o n  of u r ina ry  
(OHLG' S) i n  he red i t a ry  n e p h r i t i s  (HN) . 

On the  assumption t h a t  HN r ep re sen t s  a  d e f e c t  i n  b io syn thes i s  
o r  metabolism of col lagen,  u r ina ry  OHLG'S were measured by ion 
exchange chromatography i n  12 s u b j e c t s  (Females-7, Males-5, 
ages  4-49 y r s )  which included 4  ch i ld r en  wi th  r e n a l  b iops i e s  
cons i s t en t  wi th  HN and 8  family  members. As c o n t r o l s ,  18 
ch i ld r en  (3-18 y r s )  and seven a d u l t s  (22-60 y r s ) ,  without 
previous  t rea tment  were s tud i ed .  

A s i g n i f i c a n t  i nve r se  c o r r e l a t i o n  was noted with u r ina ry  OHLG'S 
exc re t i on  wi th  age. I n  a l l  young ch i ld r en  wi th  microscopic 
hematuria,  t o t a l  u r ina ry  OHLG'S ranged 113-190@moles/g 
c r e a t i n i n e  a s  compared t o  c o n t r o l s  60-100pmoles/g c r e a t i n i n e .  
Since t he  r a t i o  of HGGIHG i n  t he  c o n t r o l s  was not  s i g n i f i c a n t l y  
d i f f e r e n t  t o  the  HN suggest  t h a t  co l l agen  degradat ion and 
syn thes i s  de novo a r e  increased p ropo r t i ona t e ly  e a r l y  i n  t he  
n a t u r a l  h i s to ry  of HN. 



PROTEIN CATABOLISM IN NORMAL AND UREMIC RATS. Steven 
J. Wassner, Sheldon Orloff, Malcolm A. Holliday. Uni- 861 versity of California, San Francisco, Department of 

Pediatrics. 
Both normal and uremic growing rats undergo cyclic variation of 

muscle protein synthetic rates. Highest rates were in the post- 
absorptive period and the lowest just prior to feeding. The pur- 
pose of this study was to determine whether muscle protein catab- 
olic rates (MPCR), like synthetic rates, have a diurnal pattern 
and whether moderate uremia alters the pattern or rate of catab- 
olism. 3-Methylhistidine (3MH) is an amino acid found exclusively 
in skeletal muscle and its excretion reflects muscle protein ca- 
tabolism. The 3MH/Creatinine (Cr) excretion ratio defines MPCR. 

Thirty-nine-day-old rats were made uremic by 5/6 nephrectomy 
(BUN=80 mg%, GFR=25-30%). Sham operated and uremic rats were al- 
lowed access to rat chow from 8pm to 8am daily. Weight gain was 8 
gm/day. On the study day, urine was collected from 8am to noon 
and from 4-8pm. 3MH was determined by amino acid analyzer and Cr 
by autoanalyzer. The results are as follows: 

PM 3MH/mg Cr 
AM PM PM/AM P 

Sham ( 6 )  0.33t.08 0.54t. 14 1.66k.29 <.005 . . 
Uremic (12) 0.28t. 07 0.47t.08 1.79t.75 <.001 
We have demonstrated by these results cyclic variation of MPCR 

in both normal and uremic growing rats which in contrast to syn- 
thetic rates is highest prior to feeding and lowest in the post- 
absorptive period. We have not demonstrated an effect of moderate 
uremia on MPCR in the unstressed state. 

THE EFFECT OF A PROSTAGLANDIN SYNTHETASE INHIBITOR ON 862 THE,RENAL RESPONSE TO HYPOXIA. Douglas tJ. Weismann, 
Dan~el K. Day, Robert J. Roberts, Fred G. Smith and 

Harold E. Williamson, University of lowa, Col. of Medicine, Oepts. 
of Pediatrics and Pharmacoloqy, lowa City. - .  . 

Prostaglandin E2 (PGE ) is an endogenous vasoactive lipid syn- 
thesized in the renal mezul la and produced in response to various 
stimuli. PGE2 acts as a vaso<!ilator and apparently participates 
in modulation of renal hemodynamics. Hypoxia (H)  was induced in 
16 adult mongrel dogs ( 1 1  experimental, 5 controls) by a 10 min. 
exposure to 0.10 F 0 before and after treatment with indometha- 
cin (I), 5 mg/kg, 1.6. ,  a potent prostaglandin synthetase inhibi- 
tor. The animals were artificially ventilated and received a 
saline infusion which induced a mild diuresis. Renal blood flow 
(R8F) was measured simultaneously by means of the clearance of p- 
aminohippurate and an electromagnetic flow probe placed around the 
left renal artery. Glomerular filtration rate (GFR) was estimated 
by the clearance of inulin. H induced an increase in RBF from a 
mean RBF of 253 ml/min to a mean RBF of 275 rnl/min. I administra- 
tion resulted in a decline in baseline RBF to a mean of 183 ml/min 
and the increase in mean RBF in response to H was blocked (p<.05). 
GFR also increased during H from a mean of 34 ml/min to a mean of 
36 ml/min. GFR increased further (mean GFR 38 ml/min) during the 
post-H recovery period. After I, H induced a fall in GFR from a 
mean GFR of 37 ml/min to a mean GFR of 33 ml/min. The mean change 
in GFR with H was significantly different (pc.05) from that in- 
duced by H before I .  This study indicates that PGE may play a 
protective role in the renal response to hypoxia. ?supported by 
GM12675 and PMA Fellowship.) 

URINARY BETA-GLUCURONIDASE IN NEWBORN INFANTS. 863 Paul Y.K. Nu, Reynaldo Miranda and Theodora Ewusi- 
Mensah. U n i v e r s i t y  o f  Southern C a l i f o r n i a  School of 

Medicine, LO-les County-USC Medical Center. Department of 
Ped ia t r i c s .  

Beta-gl  ucuronidase i s  present  i n  t he  prox imal ,  d i s t a l  and 
c o l l e c t i n g  tubu les .  I t  i s  normal ly  present  i n  t he  u r i ne .  
Schapiro e t  a1 repor ted an increase i n  u r i n a r y  B-glucuronidase 
a c t i v i t y  f o l l o w i n g  ischemic t ubu la r  nec ros i s  ( J .  o f  Urology 
100: 146, 1968). Neonatal asphyxia o r  RDS has been known t o  be 
assoc ia ted w i t h  increased sodium loss  i n  t he  u r i ne .  One of t he  
f a c t o r s  respons ib le  may be due t o  t u b u l a r  damage r e s u l t i n g  from 
asphyxia and ischemia. 6-glucuronidase a c t i v i t y  was measured 
d a i l y  i n  rhe f i r s t  seven days o f  l i f e ,  according t o  t he  method 
descr ibed by  Schapiro e t  a l ,  f rom u r i n e  c o l l e c t i o n s  obta ined 
f rom 78 newborn i n fan t s .  A u n i t  o f  enzyme a c t i v i t y  was 
expressed as micrograms o f  phenolp tha le in  l i b e r a t e d  p e r  0.3 ml 
u r i n e  d i v i d e d  by  c r e a t i n i n e  concent ra t ion  i n  mg/cc, I n  w e l l  
i n f a n t s  t he  range o f  6-glucuronidase a c t i v i t y  was found t o  be 
f rom 2 t o  59 u n i t s .  I n f a n t s  w i t h  low Apgar scores o r  RDS had 
e leva ted  a c t i v i t y  as h igh  as 450 un i t s .  The data  demonstrated 
a c l ose  c o r r e l a t i o n  between e levated l e v e l s  o f  enzyme a c t i v i t y  
and s e v e r i t y  o f  asphyxia and RDS. U r i na ry  6-glucuronidase 
decreased w i t h  recovery  and w i t h  increas ing postnata l  age. 

HEMOLYTIC UREMIC SYNDROME (HUS) : CHARACTERIZATION OF 864 THE DISEASE AT A CENTER IN THE MIDWEST. Young, L.M. 
and Lewy, P.R. (Spon. by H.L. Nadler) Children's 

Memorial Hospital, Northwestern Univ. Medical School, Chicago,Ill. 
HUS has been reported from relatively few centers in the U.S.A. 

Our series consists of 18 cases from the Chicago area between 
1968-75. Clustering of cases was evident in 1971-72 (7 cases)and 
1974-75 (7 cases). A majority of cases occurred in April-June 
(11 cases). The age at onset was 0.5-16 yrs. (mean 4.6 yrs.) with 
10 patients over 3 years of age. Diarrhea and/or vomiting pre- 
ceded HUS in all instances. Presenting signs and symptoms includ- 
ed lethargy in all, seizures in 6 (5 with hyponatremia, 1 with 
hypocalcemia), hypertension (HT) in 8 and edema in 5. Oligoanuria 
(<200ml/m2/day) occurred in 12. Mean presenting Hb was 8.3gm% 
(range 3.7-13.5gm% and mean platelet count 68,000/mm3 (10,000- 
233,000/mm3). The mean initial BUN and creatinine were 93 (29- 
197) and 5.0mg% (1.9-11.1) respectively. Transfusions were re- 
quired in 16 patients and dialysis in 15. Heparin was used only 
in 2 patients with clotting abnormalities and one other. Diuresis 
occurred after a mean of 9 days (2-20) in the 12 oliguric patients 
who recovered, and BUN fell below 20mg% by 20 days (2-60). Hemo- 
globin began to rise in 9 days (4-15) while platelet counts ex- 
ceeded 100,000/mrn3 by 8 days (1-23). Refractory HT (BP> 1801140 
mmHg) occurred in 2 patients; both failed to recover renal 
function and one died at 8 weeks. A third patient also failed to 
recover. Thirteen patients recovered completely, 2 others have 
residual HT and proteinuria. HUS is not uncommon in the Midwest 
but occurrence clusters by season and year. Recovery rate is good 
(83%) and the use of heparin appears unnecessary. 

RENAL EFFECTS OF THM)PHYUINE IN THE PRETERM INFANT. 865 Shereen Zakauddin, Rosemary D. Leake, and Carl W. 
Trygstad, UCLA & Davis Schools of Medicine, Harbor 

General Hospital & Sacramento Medical Center, Departments of 
Pediatrics, Torrance and Davis, California. 

Theophylline administered to human adults and animals produces 
an immediate diuresis by increasing glomerular filtration rate 
(GFR) and decreasing proximal tubular sodium reabsorption. Theo- 
phylline is being used for treatment of the apnea of prematurity. 
Therefore, 20 studies were performed on 10 preterm infants (mean 
wt=1115 gms; mean gestational age=31 wks) requiring theophylline 
for repeated apneic spells. GFR, fractional sodium reabsorption, 
urine volume (Uv), free water and sodium clearance, distal sodium 
reabsorption, and heart rate were measured immediately prior to 
and following a one hour intravenous infusion of 5 mg/kg of 
theophylline. . . 

GFR Fractional Na Uv '~~0 Mean 
Reabsorption ml Heart 

'~~0 & Rate 
Before 
Theophylline 1.17 98.8 6.9' 57.6' 147 
Following 
Theophylline' 1.41 97.8 8.4; 63.4' 165 
P <0.01 >0.05 >0.05 >0.05 <0.01 

'per 100 m l  GF'R 

In the preterm infant GFR increases with theophylline treat- 
ment, but we could not demonstrate a naturesis or diuresis. 

ULTRASOUND LOCALIZATION FOR PERCUTANEOUS RENAL 866 BIOPSY IN CHILDREN. Petros M. Zeis, Demetrios Spigos, 
Conrado Samayoa, Vlastimil Capek, and Lorenzo C. 
P 

Aschinberg. (Spon. by I .M. Rosenthal. ) Abraham Lincoln School of 
Medicine, University of Illinois Hospital, Department of Pedia- 
trics and Medical Radiology, Chicago, Ill. 

8-scan ultrasound was used to localize the kidneys during re- 
nal biopsy in 27 children ranging in age between 1 and 15 years. 
Twenty-two patients had diffuse renal parenchymal disease; 5 pat- 
ients were renal allotransplant recipients. Glomerular filtration 
rate (GFR) ranged between 7 and 157 ml/min/1.73m2. The lower pole 
was accurately localized in all patients. Adequate amounts of 
tissue yielding at least 10-20 glomeruli were obtained following 
a maximum of 3 attempts in all cases except one. Serious compli- 
cations were not observed. Transient gross hematuria occurred in 
2 patients. Ultrasonography obviates the need for iodinated con- 
trast material, exposure to radiation and expense of image 
intensification. The method provides accurate information con- 
cerning kidney depth, size and delineation. In uremic patients 
with poor excretory capacity, ultrasonography was particularly 
valuable since the kidneys could be accurately localized despite 
marked impairment of renal function. We were able to obtain ade- 
quate specimens in 8 children with glomerular filtration rates of 
less than 50% of normal. In transplanted patients in whom rela- 
tively frequent samples of renal tissue were obtained, this 
technique was found to be fast, easy to teach, and totally with- 
out complications. 



NEUROLOGY 

TIiE BEHAVIOR OF THE rULLTEHM YF2 UNDERWEIGHT NEWBORN 867 INFANT. Iieidelise Als, Edward C. Tronick, 
Adamson, T. Berry Brazelton, Harvard University 

Medical School, The Children's iiospital Medical Center, Depart- 
of Pediatrics, Bosbon. 

Ten thin, otherwise healthy full-term newborns, weighing 6 lbs. 
(Ponderal 1ndex(2.3) (less than 5th$)were compared to ten healthy 
fullweight newborns (Ponderal lndei72.3)on the Brazelton Neonatal 
Behavioral Assessment Scale administered on days 1,3,5, and 10, 
The Brazelton Scale data were analyzed with an a priori establish- 
ed cluster and profile scheme. This behavioral exam differentia- 
ted the two groups clearly on the reflexes walking, crawling, 
passive movements of arms and legs, rooting and sucking. It 
furthermore, and more importantly, differentiated the two groups 
on those behaviors which one must assume are of key value for the 
caretaker of the baby. These are attractiveness, need for stimu- 
lation, interactive processes, and motoric processes. The thin 
newborns did substantially more poorly than their fullweight peers. 
in responding to social interaction, alerting to voice and face, 
to being held in cuddling. Mothers were "turned off" by these 
infants' behaviors but felt it was their o m  inability to draw out 
satisfactory responses from the babies. The underweight infants 
were followed up at a later point during the first year. They 
showed temperamental organizational difficulties of a hyperkinetic 
hypersensitive overreaction to stimuli. It is speculated that the 
underweight newborn's fragile organization elicits anxiety in the 
caretaker which makes a snooth interaction and stabilization of 
organization difficult. The possibility of subtle cerebral dys- 
function due to poor intrauterine nutrition c-ot be ruled out. 

BRAINSTEM MATURATION IN PRE-TERM INFANTS. Ragnar N. 868 e, Arnold Starr, Stephen Sanders, and Robert F. 
Huxtable. (Spon. by Thos. L. Nelson). Univ. of CA, 

Col. of Med., Dept. of Ped., Irvine, CA. 
Auditory evoked responses(AER) were studied in pre-term infants 

soon after birth and then at intervals. AER are the far field re- 
flections of electrical activity in the auditory pathway in its 
course through the brainstem. The potentials are recorded from 
scalp electrodes. Ten clicks per second at 65, 45 and 25 dBSL are 
transmitted through earphones to the infants while in incubators. 
The responses are amplified and averaged on line in a computer. 
Seven consistent waves can be defined in the first 15 msec follow- 
ing the clicks. The latency of each was measured at each sound 
level. Forty-four infants with gestational ages(GA) of 30-44 weeks 
were tested. The table shows the mean latency in msec from the 

first tests as a function of GA of waves I 
111 & IV-V at 65 dB. The data shows a de- 
crease in latency with decreased GA. The 
rate oE maturation appears to decrease 
after 36 weeks. Subsequent tests indicate 
that extrauterine life before 40 weeks 
may affect maturation. If the A between 
waves I and IV-V in each infant is an in- 

dication of myelination of auditory pathways, it reflects the same 
maturation trend as the decreasing wave latency with GA. Signifi- 
cant deviations of latency and amplitudehaveproved to be an indi- 
cator of neurologic abnormalities. AER can serve as an objective 
measure for hearing, reflect maturation and indicate the integri- 
ty of the brainstem as it affects the auditory pathway. 

SEARCH FUR TRANSMISSIBLE AGENTS IN PEDIATRIC PATIENTS 
960 WITH NEUROLOGICAL DISEASES OF UNKNOWN ETIOLOGY. ""' David M. Asher, Richard T. Yanagihara, D. Carleton 

Gajdusek and Clarence J. Gibbs, Jr., NINCDS, NIH, Bethesda. 
The demonstration of infectious aqents in kuru, Creutzfeldt- 

Jakob disease, PML and SSPE stimulated efforts to find viruses in 
other subacute and chronic diseases of the nervous system using 
both conventional virological techniques and inoculation of 
primates. We report our attempts over a 10-year period to 
demonstrate infectious agents in tissues of 43 selected pediatric 
patients with various neurological diseases of unknown etiology. 

No. of Ages Primates Inoculated 
Disease Category Patients (range) Species Number 
I. Inflamnatory 6 2-12 10 18 
11. Degenerative 

A. Neuronal 
1. Cerebral 10 0.5-6 6 2 7 
2. Bulbospinal 4 1.5-16 4 10 

B. Myelin sheaths 9 6-18 5 28 
111. Hereditary 12 4- 17 9 3 1 
IV. Neuropatily, myopathy 2 14.16 3 6 

These patients included 6 with seizure disorder and chronic ence- 
phalitis, 10 with Alpers' or unclassified degenerations of cere- 
bral cortical gray matter, 4 with a variety of motor neuron 
degenerations of medulla and/or spinal cord, 8 with Schilder's 
disease and 1 with MS. Thus far none of these specimens has 
yielded an infectious agent by conventional techniques or in 
animals observed for as long as 7 years. 

870 EFFECT OF PHOTOTHEWY ON VISUAL FUNCTION MEASURED 
BY ELECTRORETINOGRAPHY - K. Bhupathy, R. Sethupathy, 

A. Constantaras, 3 .  H. Fournier, and R. S. Pildes, Cook County 
Hosp., Depts. of Peds. and Ophthal., Univ. of Ill., Chicago 

The short term effect of phototherapy (P) on visual function 
was studied in 50 full term neonates, 28 in P and 22 in control 
(C) group. Infants were tested by electroretinography under 
dark and light adaptation using Buriain-Allen corneal electrodes. 
Amplitudes of the 'a' and '6' waves were measured. Infants in 
the P group had a mean 5 S.D. birth weight of 3.29.4 kgm, ges- 
tational age of 39.63.6 wks and Apgar Score 820.9. Birth 
weight in the C group was 3.3k.4 kgm, gestational age 39.65.8 
and Apgar Score 93.6. All infants were clinically well. Pho- 
totherapy was given for non-hemolytic idiopathic hyperbilirubi- 
nemia and administered intermittently, 6 hrs on and 2 hrs off. 
Mean duration of P was 50.8526 hrs.' (range 9-121 hrs). At the 
time of testing the mean post-natal age of the infants in P 
group were 16.852 days and in the C group, 16.4+3 days. Under 
dark adaptation the mean amplitude of the 'a' wave in both eyes 
was 67.9522.4 uvolts in the P and 69.3521.1 uvclts in the C 
group. The ' b '  wave measured 142.1250.6 in the P and 133.8k39.1 
pvolts in the C group. Under light adaptation 'a' wave was 
40.856.9 in P and 37.3217.4 in C groups, whereas 'b' amplitudes 
were 80.7230.6 in P and 72.2220,5 in C groups. .There were no 
significant differences between P and C groups. These studies 
indicate that phototherapy in the neonatal period does not have 
any deleterious short-term effect on retinal function as mea- 
sured by electroretinography. 

THE NEONATAL ELECTROENCEPHALOGRAM IN INFANTS OF 
&DDICTED MOTHER. Vivian V. Bosch, Joan B. Cracco, 871 Ki D. Shin, Jing J. Yoon, and Roger Q .  C r e .  . 

(1ntr.b~ Arthur L. Rose) Depts. of Neurol. & Ped.SUNY Downstate 
Med. Center, Brooklyn, N.P. 

Wake and sleep electroencephalograms were recorded during the 
newborn period in 37 infants (gestational age-35 to 41 weeks) 
born to methadone and/or heroin addicted mothers. All these 
infants, except one, experienced withdrawal symptoms, including 
hyperirritability and tremors. Their neurological examinations 
were otherwise normal and none experienced focal or generalized 
seizures. 

The EEGs were normal in 21 infants. In 16, the EEGs revealed 
paroxysmal abnormalities; 4 had focal sharp waves and 12 had 
bilateral independent sharp waves. The EEG abnormalities did 
not correlate with the severity of withdrawal symptoms, maternal 
drug dosage, birth weight, gestational age, age at which the EEG 
was performed, or other antenatal or perinatal complications. 

Follow-up EEGs were performed on 8 infants between 1-2 months 
of age, including 5 infants with abnormal neonatal EEGs. Two of 
these 5 infants had abnormal follow-up EEGs. The remainder (6) 
had normal EEGs. Follow-up neurological and developmental eval- 
uations during the first year were normal in 18 patients and 
questionably abnormal in one. 

The transient EEG abnormalities found in the newborn period in 
these infants may be associated with cerebral dysfunction related 
to the withdrawal syndrome rather than to irreversible structural 
changes. However, only further follow-up of these infants will 
con£ irm this. 

ATYPICAL PKU, SEIZURES, AND DEVELOPMENTAL DELAY WITH 
DIHYDROPTERIDINE REDUCTASE DEFICIENCY. Thomas G. 872 Brewster, Israel F. Abroms, Seymour Kaufman, Jan L. 

Breslow, Michael A. Moskowitz, Dorothy B. Villee, Robert S. 
Snodgrass. Depts Ped. and Neurol. Harvard Medical School, Boston, 
Lab Neurochem NIMII Bethesda Md. 

Isolated dihydropteridine reductase deficiency has been found 
in an infant with mild hyperphenylalaninemia and neurological 
dysfunction. This male infant born to first cousins has had a 
mild phenylalanine intolerance since newborn screening with 
plasma phenylalanine levels between 5 and 10 mg.% on Enfamil 
diet. Increased tone was noted at age 4 mos. with onset of sei- 
zures at 5 mos. An open liver biopsy was performed at age 9 mos. 
because of progressive seizures and developmental delay. Enzyme 
analyses revealed normal levels of phenylalanine hydroxylase and 
dihydrofolate reductase but less than 2% levels of dihydropteri- 
dine reductase (DHPR). The DHPR regenerates tetrahydrobiopterin 
a cofactor in the hydroxylation of phenylalanine, tyrosine, and 
tryptophan. The latter two reactions are necessary for the syn- 
thesis of the neurotransmitters dopamine and serotonin, respec- 
tively. The catabolites of these neurotransmitters, homovanillic 
acid and 5-hydroxyindoleacetic acid, were decreased in the OSF 
and urine. It is sugqested that the neurological picture may be 
due to deficiency of these neurotransmitters. Treatment with 5- 
hydroxytryptophan and "CarbiBopa", a peripheral inhibitor of aro- 
matic amino acid decarboxylase, has bequn. Since commencement of 
treatment a decrease in seizure activity has occurred. L-dopa 
will be added. This variant form of hyperphenylalaninemia may be 
responsive to exogenous neurotransmitter precursors. 



A STUDY OF THE ACUTE CONWLSIVE EPISODE OF IMAGNESIUM 
DEFICIENT WEAQLING RATS. Joan L. Caddell ,  Deborah 
Woodville, and Marie Sherman. (Spon. by Arthur E. 

McElfresh).  Dept. Ped. and Path . ,  S t .  Louis Univ. Sch. Med., S t .  
Louis,  Missouri 63104. 

The nonspeci f ic  biochemical changes a s soc i a t ed  with a c u t e  mag- 
nezium (Mg) de f i c i ency  were i nves t i ga t ed  i n  a s e r i e s  of  s t u d i e s  
us ing male weanling Sprague-Dawley r a t s .  Controls  were f ed  20 % 
case in  and 100 mg % Mg, and d e f i c i e n t  r a t s  were fed  20 % casein  
and no added Mg. Rats were k i l l e d  wi th  nembutal and s tud i ed  a t  
t h r e e  t imes:  on day 6 ,  be fo re  known convuls ions ;  on day 7,  dur- 
i ng  o r  immediately a f t e r  audiogenic s e i z u r e s ;  and on day 8,  i n  
r a t s  t h a t  survived t h e  convuls ive ,  shock-like episode.  I nves t i g -  
a t i o n s  inc luded whole blood pH, microhematocrit ,  and a s e r i e s  of 
serum chemis t r i e s  analyzed on t h e  Technicon SMAC autoanalyzer .  
For t h e  l a t t e r ,  some-dlood was ~ o o l e d .  Mn d e f i c i e n t  r a t s  had 
lower serum p r o t e i n ,  albumin, a l k a l i n e  phosphatase, and higher  
SGOT, LDH, u r i c  a c i d ,  and markedly h igher  serum t r i g l y c e r i d e  Val- 
ues than d id  con t ro l s .  During t h e  convulsions t h e  blood pH de- 
creased;  t h e  hematocr i t ,  serum albumin, and p ro t e in  i nc rea sed ;  
and some SCOT l e v e l s  were remarkably h igh.  Some r a t s  d i ed  dur ing 
t h e s e  convulsions. 2h hours l a t e r ,  t h e  blood pH, hematocr i t ,  

SUCKING BEHAVIOR I N  LOW BIRTH WEIGHT (LBW) INFANTS. 
R.M. Cowett, u, and L.P. L i p s i t t ,  Brown Univ. 
Program i n  Med., Women and I n f a n t s  Hosp. of  R.I. ,  

Depts. of  Ped. aad Psych.,  Providence, Rhode I s l and .  
Psychophysiologic recording of  sucking behavior  (SB) can re-  

f l e c t  neurological  i n t e g r i t y  o f  hea l t hy  term i n f a n t s .  I n  LBW in -  
f a n t s ,  wi th  an abnormal neonata l  course ,  abe r r an t  SB may be ob- 
served a s  a r e s u l t  of neu ro log i ca l  d e f i c i t .  SB s t u d i e s  were per- 
formed i n  18 LBW i n f a n t s  (b i r thweight  = 1 .3  kg. ,  g e s t a t i o n  ( ( G A ) )  

= 31.4 wks.). Nine i n f a n t s  had a s eve re  neonata l  course  (SN): 
growth f a i l u r e ,  s e p s i s ,  prolonged r e s p i r a t o r  use ,  and PDA with  
ca rd i ac  f a i l u r e ;  and 9 had a mild neonata l  course  (MN): none of  
t he se  compl ica t ions .  At 42.8 and 37.6 wks. chronological  age  f o r  
SN and MN r e spec t ive ly ,  polygraphic  recording t o  c a l c u l a t e  t o t a l  
responses  (TR), in ter -suck response time (IRT), and number o f  r e -  
sponses/burnt (NRB) was performed whi le  non -nu t r i t i ve  ( N N )  and 
15% sucrose  (S) t a s t a n t s  were presented over  2 min. i n t e r v a l s .  

TR (#/2  mln) IRT ( m i l l i s e c )  NRB ( # )  I 

NN 15%S A NN 15%S A NN 15%S A ; 
MN 75.5* 125.4* 49.9 698.6 876.2 177.6 7.0 23.7* 16.7* 
SN , 54.4 87.0 32.6 738.6 870.8 132.2 5.4 13.1  , 7.7 
Values a r e  iii, A = 15%S-NN, * = s t a t i s t i c a l l y  s i g n i f i c a n t  

t o t a l  serum p r o t e i n ,  and serum albumin had a l l  re turned t o  pre- SB o f  MN i n f a n t s  were s i m i l a r  t o  t h a t  of  term i n f a n t s .  The SN 
s e i z u r e  l e v e l s ,  and serum glucose  was now decreased. The s tudy i n f a n t s  had fewer TR and NRB than M N .  The MN group had g r e a t e r  
notes  t h e  t r a n s i e n t  a s  we l l  a s  t h e  l e t h a l  na tu re  of  t h e  convul- a b i l i t y  t o  d i s c r imina t e  t a s t a n t s  (Al5%S-NN) than SN. One of  9 
s i v e  episode of acu t e  Mg de f i c i ency  and t h e  s i m i l a r i t y  of  t h e  MN and 5/9 SN had abnormal neu ro log i ca l  s i g n s  ( s e i z u r e s ,  abnormal 
nonspeci f ic  biochemical changes t o  t hose  a l r eady  repor ted  i n  t h e  t one ,  and head circurn.). The da t a  suggest  t h a t  t h e  SB of  LBW i n -  
sudden i n f a n t  death  syndrome (SIDS; c r i b  dea th ) .  This  work was f a n t s  wi th  MN i s  comparable t o  t h a t  of term i n f a n t s  and t h a t  LBW 
supported by t h e  Missouri Heart Associa t ion.  i n f a n t s  neu ro log i ca l l y  impaired by SN have r e t a r d a t i o q  of  SB. 

FACTORS MODULATING THE OUTCOME OF ACUTE 
IDIOPATHIC POLYNEURITIS. L a w r e n c e  T.  C h ' i e n ,  874 - H u b e r t  J. C h e n ,  -io ~ a a i x z  

J a b b o u r .  U n i v .  o f  T e n n . ,  S c h .  o f  Med. ,  D e p t .  P e d . ,  a n d  
Memphis  S t a t e  U n i v . ,  D e p t .  M a t h .  S c i . ,  Memph i s ,  T e n n .  
span. b y :  J. N. ~ t t e l d o G f ,  U n i v .  o f  T e n n .  , - M e m p h i s .  

From 1 9 6 4  t o  1 9 7 5 ,  6 9  c a s e s  o f  a c u t e  i d i o p a t h i c  
p o l y n e u r i t i s  ( ~ u i l l a i n - ~ a r r &  s y n d r o m e )  w e r e  s e e n  i n  4 
h o s p i t a l s  a n d  58% o f  t h e  p a t i e n t s  w e r e  i n  t h e  p e d i a -  
t r i c  a g e  g r o u p .  A c c o r d i n g  t o  t h e  e x t e n t ,  d i s t r i b u t i o n  
a n d  s e v e r i t y  o f  t h e  muscles i n v o l v e d ,  p a t i e n t s  w e r e  
c l a s s i f i e d  i n t o  3 m a i n  g r o u p s :  m i l d ,  m o d e r a t e ,  a n d  
s e v e r e .  T h i s  c l a s s i f i c a t i o n  c o r r e l a t e s  w e l l  w i t h  t h e  
o u t c o m e ,  p a r t i c u l a r l y  w i t h  t h e  l e n g t h  o f  h o s p i t a l i z a -  
t i o n  a n d  t h e  t o t a l  d u r a t i o n  o f  t h e  m u s c l e  w e a k n e s s .  
A g e ,  s e x  a n d  r a c e  d o  n o t  a p p e a r  t o  a f f e c t  t h e  o u t c o m e .  
T w e n t y - f i v e  o f  69  p a t i e n t s  ( 3 6 % )  r e c e i v e d  v a r i o u s  
f o r m s  o f  s t e r o i d  t h e r a p y  w i t h i n  7 d a y s  o f  o n s e t .  
T h e r e  w a s  n o  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
b e t w e e n  t h o s e  t r e a t e d  a n d  u n t r e a t e d  i n  terms o f  mean 
p e a k  CSF p r o t e i n  l e v e l ,  t h e  i n t e r v a l  t i m e  b e t w e e n  t h e  
m a x i m a l  w e a k n e s s  a n d  t h e  o n s e t  o f  i m p r o v e m e n t  a n d  o f  
t h e  l e n g t h  o f  h o s p i t a l  s t a y .  Howeve r ,  t h e r e  w e r e  
c o m p l i c a t i o n s  a t t r i b u t e d  t o  s t e r o i d  t h e r a p y .  T h e  
i n c i d e n c e  o f  n e u r o l o g i c a l  s e g u e l a e  a n d  t h e  t o t a l  
l e n g t h  o f  w e a k n e s s  w e r e  i n c r e a s e d  i n  t h e  s t e r o i d -  
t r e a t e d  g r o u p s .  A d o u b l e - b l i n d  c o n t r o l l e d  s t u d y  is  
w a r r a n t e d  t o - e v a l u a t e  t h e  r i s k , v s  b e n e f i t  o f  s t e r o i d s  
i n  t r e a t m e n t  o f  t h i s  d e b l l l t a t i n g ' d ~ s e a s e .  

THERAPEUTIC TRIALS IN  TWO PATIENTS WITH OCULOCRANIO- 
875 SOMATIC NEUROMUSCULAR DISEASE WITH RAGGED-RED FIBERS 

(OCSNMD-RR). J.D. Cook and W.K. Engel, Medical 
Neurology Branch, NIH. (Sponsor J. Sidbury, NIH, Bethesda, MD. ) 

OCSNMD-RR i s  a rare ,  u s u a l l y  non - fam i l i a l  mu1 t i s ys tem d i so rde r  
cons i s t i ng ,  as i n  ou r  pa t i en t s ,  o f :  p rogress ive ophthalmoplegia, 
d i f f u s e  muscle weakness, a tax ia ,  a t y p i c a l  r e t i n a l  pigmentat ion, 
deafness and s h o r t  s ta tu re ;  e l eva ted  b lood basal pyruvate  (Pyr) aqd 
l a c t a t e  (Lac),  low serum Mg, e levated CSF p ro te in ,  impai red glucose 
to lerance,  ca rd iac  conduct ion defec ts  and "ragged-red" muscle 
f i b e r s  ( w i t h  excessive b i z a r r e  mi tochondr ia  and some increased 
l i p i d ) .  No pathogenesis i s  known. Seeking biochemical and c l i n -  
i c a l  evidence o f  reversa l  o f  a poss ib l e  de fec t  i n  Pyr  metabolism, 
we have completed three therapeut ic  t r i a l s ,  2-3 wks each, us ing 
h i g h  doses o f  the co- fac tors  o f  pyruvate  decarboxylase: thiamine 
(Th) and l i p o i c  a c i d  (Lp) .  Mg supplementat ion was eva luated s i n c q  
Th-def ic iency s ta tes  a re  unresponsive t o  Th i f  hypomagnesemia 
e x i s t s .  Fas t i ng  non-ambulatory Pyr  and Lac were determined qod. 
Treatment regimens were: Th 200mg t i d ,  Lp 25mg I . V .  qd, Mg 12 
meq q i d  po (serum l e v e l s  o f  Mg became normal).  Means o f  3-10 
va lues g i ven  f o r  each period; normal basa l  values Py r  <0.9mg% Lac 
<12mg%. 
PLL Pre-Th Th Th-Lp Th-Mg 

Py r  Lac Pyr  Lac Pyr  Lac Py r  Lac 
P.0. 1.6 17 1.2 20 1.4 27 1.3 27 
K.D. 1 .3  20 0.8 18 1.0 20 0.9 19 
No c l i n i c a l  changes were noted. Conclusion: t h i s  vigorous supple- 
menta t ion o f  co - fac to rs  o f  ovruvate decarboxvlase d i d  n o t  s i a n i f i -  

, c a n t l y  a l t e r  biochemical a n r c l i n i c a l  parame'ters o f  OCSNMD-RE. 

DEVELOPMENTAL PAT'I'ERNS OF INFANT MUSCLE OBTAINED BY 877 NEEDLE BIOPSY TECHNIQUE. R .G .  Curless,*M.B.Nelson* 
( i n t r .  by J .J .  Corrigan, J r . )  Departments of Pedia- 

t r i c s  and Neurology, Univers i ty  of Arizona, Tucson, Arizona. 
Needle muscle b iops i e s  i n  i n f a n t s  and todd le r s  have shown 

t h a t  the  small f i b e r s  i n  t h i s  age group a l low a good c r o s s  sec-  
t i o n  of a l a r g e  number of f i b e r s  i n  80% of b iops i e s .  By t h i s  
method we have i nves t i ga t ed  t he  pa t t e rn s  oE his tochemical  deve- 
lopment i n  i n f a n t s  with c e r e b r a l  hypotonia.  P a r t i c u l a r  emphasis 
was placed upon the  ph l a b i l i t y  of t he  myof ib r i l l a r  ATPase 
r eac t i on  i n  o rde r  t o  d iv ide  the  f i b e r s  i n t o  types  I ,  IIA, I IB,  & 
IIC. IIC f i b e r s  a r e  present  i n  l e s s  than 1% i n  normal human 
muscle but have been found i n  l a r g e  numbers (20%) i n  t he  human 
f e t u s .  In  t h i s  s tudy f i b e r  type  a n a l y s i s  was performed i n  2 3  
i n f a n t s  wi th  ce reb ra l  hypotonia from 4 months t o  5 yea r s  of age 
who have been followed f o r  up t o  24 months. None of t he  p a t i e n t s  
had h i s t o l o g i c a l  evidence i n d i c a t i v e  of a c l a s s i c a l  neuromuscular 
e n t i t y .  Seven p a t i e n t s  demonstrated g r e a t e r  than 2% of Type IIC 
f i b e r s  and 8 a l s o  had an abnormal p a t t e r n  of  d i s t r i b u t i o n  of the  
remaining f i b e r  types .  One i n f a n t  with benign congeni ta l  hypo- 
t on i a  had a normal d i s t r i b u t i o n  of f i b e r  types  wi th  no I IC 
f i b e r s .  This da t a  suggest t h a t  immature f i b e r  types  may provide 
an i n d i c a t o r  of ce r eb ra l  dysfunct ion a s  t he  cause of hypotonia 
i n  some i n f a n t s .  This could be a he lp fu l  d i agnos t i c  t o o l  i n  the 
eva lua t i on  of "floppy babies" i n  which c e r e b r a l  development is  
otherwise  normal. 

EPENDYMOMA AND EPENDYMOBLASTOMA I N  CHILDREN 878 Jacque l ine  R. F a w e l l  and George J. Dohrmann, (spon- 
sored by Howard A. Pearson) ,  Yale Univers i ty  School 

of Medicine, Dept. of P e d i a t r i c s  and Sect ions  of Neurosurgery 
and Neuropathology, New Haven. 

H i s to log i ca l l y  v e r i f i e d  cases  of ependymoma and ependymo- 
blastoma ("malignant ependymoma") occurr ing i n  ch i ld r en  i n  
Connecticut from 1935 t o  1973 were analyzed. Of t he  488 c e n t r a l  
nervous system tumors diagnosed i n  t h a t  pe r iod ,  44 (9%) of t h e  
467 i n t r a c r a n i a l  neoplasms and f i v e  (24%) of t he  21 i n t r a s p i n a l  
tumors were of ependymal o r ig in .  An i nc rea se  i n  the  inc idence  of 
ependymomas was noted s i n c e  the  mid-1950s. The mean age a t  diag- 
n o s i s  of ependymomas and ependymoblastomas was 5.6 and 5.0 yea r s  
r e spec t ive ly .  The male t o  female r a t i o  was 0 . 6 : l  f o r  ependymomas 
and 1 . 7 : l  f o r  ependymoblastomas. Ependymomas were found above 
and below t h e  tentor ium with  s i m i l a r  frequency; however, v i r t u -  
a l l y  a l l  of t he  ependymoblastomas occurred s u p r a t e n t o r i a l l y .  
P re sen t ing  symptoms and phys i ca l  f i nd ings  were re*iewed. A 
s i g n i f i c a n t l y *  increased s u r v i v a l  was a s soc i a t ed  wi th  supra ten-  
t o r i a l  ependymal neoplasms r e l a t i v e  t o  i n f r a t e n t o r i a l .  Contrary 
t o  t he  r e p o r t s  of no c l i n i c a l  d i f f e r e n c e  between ependymomas and 
ependymoblastomas, ch i l d r en  wi th  s u p r a t e n t o r i a l  ependymomas were 
noted t o  have a s i g n i f i c a n t l y *  longer  s u r v i v a l  than those  wi th  
s i m i l a r l y  s i t u a t e d  ependymoblastomas. The ch i ld r en  t r e a t e d  by 
opera t ion and r a d i a t i o n  had a s i g n i f i c a n t l y *  g r e a t e r  s u r v i v a l  
than those  t r e a t e d  by o the r  methods. This  d i f f e r e n c e  became 
s i g n i f i c a n t *  a t  27 months a f t e r  d iagnosis .  The c l i n i c a l  course  
of i n t r a c r a n i a l  ependymal neoplasms i n  a d u l t s  and ch i ld r en  was 
comnarpdanda.onenredtabe-thesame * p < Q A 5 .  



GLIOBLASTOMA MULTIFORME IN CHILDREN Jacqueline R. 
Farwell and George J. Dohrmann, (sponsored by Howard 
A. Pearson), Yale University School of Medicine, 

Dept. of Pediatrics and Sections of Neurosurgery and Neuro- 
pathology, New Haven. 

Of 490 children with central nervous system neoplasms, 43 
(8.8%) were glioblastomas: 22 occurred in the cerebral hemi- 
spheres, 16 in the brain stem, two in the cerebellum and three 
in the spinal cord. The male to female ratio was 3:2. Glio- 
blastoma multiforme of the cerebral hemispheres occurred at a 
mean age of 12.7 years and the frontal lobe was the most commonly 
involved. Main presenting symptoms included headache (77%), 
nauseajvomiting (59%) and seizures (32%). Papilledema (45%) was 
the most common physical finding. The longest survivals were 
accomplished by a combination of operation and radiation (22.0 
months). Brain stem glioblastomas occurred at a mean age of 6.7 
years and the pons was the most frequent site. Nausea/vomiting 
(50%) and headache (36%) were the main presenting symptoms and 
the major physical findings were ataxia (43%), cranial nerve 
palsies (28%) and paresis (28%). The length of survival was 
greatest with radiation alone (10.5 months). Survivals of 
children with glioblastoma multiforme were significantly in- 
creased with steroid therapy. Glioblastoma multiforme behaves 
similarly in children and adults. Intracranial glioblastomas 
have a more rapidly fatal course than that of other similarly 
situated gliomas in childhood. 

FACTORS RELATED TO LONG TERM FOLLOW-UP OF 880 CEREBRAL PALSY 
Sofia Franco, Billy F. Andrews. University of Louisville 
School of Medicine, Comprehensive Health Care Center for 
High Risk Infants, Department of Pediatrics. 

Analysis of our data on comprchensive health care of 
high risk infants revealed maternal, fetal and neonatal fac- 
tors associated with cerebral palsy. Of 31 infants 14 were 
preterm, 17 term. Maternal factors included 3 teen age preg- 
nancies, 4 abnormal fetal presentation, 2 polyhydramnios, 1 
alcoholism. Twenty-three infants were delivered spontaneous- 
ly, 4 by ceserean section 4 by forceps extraction. Fetal 
distress was documented by external or internal monitors in 
10, 5 meconium stained, 5 prolonged rupture of membranes, 3 
cord prolapse 3 nuchal cord and 2 placental bleeding. Initial 
Apgar score was 6 or less in 20 of 31 infants with 9 requir- 
ing endotracheal intubation. Neonatal seizures were exhibited 
in 11 infants 6 of whom continued to have seizures on follow- 
up while 6 developed seizures subsequent to neonatal period. 
Other neonatal neurological signs were spasticity (2) hypo- 
tonia (2) cranial nerve palsy (2) nystagmus (1) microcephaly 
(1). Further reduction in incidence of cerebral palsy re- 
quire earlier recognition and treatment of these maternal 
and perinatal factors. 

SEQUEIAE OF NEONATAL HYPERVISCOSITY, Karen E. 

881 Goldberg, Lula 0. Lubchenco, Mary A. Guggenheim, 
Univ. Colo. Med. Ctr., Div. Perinatal Med.. Denver 

A randomized. controlled study of early partial plasma ex- 
change transfusion for neonatal hyperviscbsity was done in 22 
UCMC newborns. 10 were exchanged within the first 8 hours after 
birth, 10 were not exchanged, & 2 assigned to the non-exchanged 
group developed neurologic symptoms and were treated. These 22 
infants, plus 10 controls with normal blood viscosity, were fol- 
lowed for hematologic, cardiac, pulmonary and neurologic status. 
At 8 months of age, a Bayley Motor and Mental Test, postural re- 
flex assessment and neurologic exam were done (the latter by an 
examiner blind to the neonatal course). The Bayley scores were 
highest in the control group, 122 meltal & 113 motor; next high- 
est in the exchanged group, 112 & 108; and lowest in the non- 
exchanged infants, 109 & 104. The differences were not statis- 
tically significant. The neurologic exam was abnormal in 1 of 7 
controls, 4 of 11 treated infants and 8 of 11 non-exchanged in- 
fants. 1 treated and 1 non-exchanged hyperviscous infant had de- 
velopmental delay. 3 hyperviscous infants had spastic diplegia, 
3 were tremulous and 4 had monoparesis of an upper extremity. 
The abnormal control infant was tremulous. The findings in non- 
exchanged infants vs controls were significant by the x2 Test 
(p <0.025). The difference between the exchanged group vs the 
untreated group did not quite reach significance (p <0.08). Un- 
treated neonatal hyperviscosity was associated with an increased 
incidence of neurologic abnormalities. Therapeutic benefit from 
early plasma exchange transfusions is suggested but not yet 
established. 

K3RNICTERUS IN PREMATURES ASSOCIATED WITH NEUROTOXIC 882 BILIRUBIN. Jay P. Goldsmith, Glenn W. Waterkotte, 
and Montgomery C. Hart. (Spon. by William J.R. ~aily) 

Div. of Reproductive Medicine, St. Joseph's Hosp., Phoenix, Ariz. 
Pathologic kernicterus was observed in 8 Coombs negative in- 

fants among 33 infants of 1000-2000 gm birth weight who came to 
neurologic examination during the past 11 months. This represents 
an incidence of 4.48 of all infants in this weight category ad- 
mitted to our institution during this period. Serial determina- 
tions of total bilirubin were obtained from birth to within 24 
hours of death in 7 of 8 infants affected with kernicterus, with 
the highest value ranging from 4.1 to 11.4 mgms%. 

Neurotoxic (unconjugated, non-albumin bound) bilirubin was 
determined by solvent extraction, separating neurotoxic bilirubin 
from the total unbound bilirubin eluted by standard Sephadex 
column chromatography. Associated factors in patients who dev- 
eloped neurotoxic bilirubin were severe acidosis, hypoxia, and 
sepsis. 

Of the 33 patients autopsied, 19 had determinations of neuro- 
toxic bilirubin including 6 of 8 kernicteric infants. Eight of 
tine 33 patients had neurotoxic bilirubin values 20.04 mgmsg, 5 of 
whom had pathologic kernicterus. hleven infants had values ~0.03 
mgms% of whom only one had kernicterus. 

A high corelation between pathologic kernicterus and neurotoxic 
bilirubin values 20.04 mgmsg (5 of 6 patients) strongly suggests 
that the determinations of neurotoxic bilirubin may significaptly 
assist in the prediction of low birth weight infants at risk for 
kernicterus . 

TRICHOPOLIODYSTROPHY(TPD): A FETAL DISORDER OF COPPER 
(CU) METABOLISM. Warren D. Grover, Robert I. Henkin, 883 Temple U. School of Med., St.Christopher's HospitaJ 

for Child.,Dept. of Ped.and Neurol.,Phila. and Georgetown U. Med. 
Center,Dept. of Molecular Nutrition & Sensory Disorders, Wash., 
D.C. (~pon. H. W. Baird) 
Previous reports concerning infants with TPD(Menkes Syndrome) 

have suggested that the sex-linked neurodegenerative disease is 
caused by a defect in absorption of oral Cu early in 1ife.Studies 
in 2 infants ~ ( 1  day), B(3 days) have revealed biochemical find- 
ings indicating an intrauterine defect in Cu metabolism,Clinical 
features included a distinctive pattern of scalp and body hair 
composed 3f abnormal protein units. Cu data in infant A includes 
anniotic fluid 26ug/dl(N 13+2),maternal serum ?45ug/dl(N 222?14), 
newborn sera 601g/dl(~ 33i7),izrinary excretion 7,4ug/kg(~<l.0ug/ 
@),liver 16ug/~m dry wt.CN 215-498 (3)3 .Cu values in infant B 
were: 3rd day, serum 75ug/dl(N 33+7) ;2lst day,liver l4ug/gm dry wt. 
CN 107-383 (4)?.Ceruloplasm levels varied with serum Cu values. 
No activity of dopamine beta-hydroxylase (D3H) was detectable in 
the serum of either patient. Zinc levels were normal in all tis- 
sues and fluids studied.The administration of large anounts of Cu 
Salts by infusion(800 ug Cu ~04/kg/wk) ,or subcutaneous injection 
or by mouth(Cu-trisodium nitrilotriacetate) was required to in- 
crease s e m  and hepatic Cu levels but DBH activity was not in- 
creased.These data suggest that maternal-fetal trawp3rt of Cu re- 
presents an attempt to force the ion into the fetus and that the 
binding of Cu by receptors in tissues is defective.This hypothesis 
accounts for the increased renal excretion of the unbound ion and 
the inability of several fetal tissues to retain Cu. 

HOW EARLY IS EARLY CONTACT? DEFINING THE LIMITS OF THE 884 SENS ITlVE PERIO0.Deborah Hales, John Kennel l ,Roberto 
Sosa. CWRU Dept.of Ped.,Cleveland 8 INCAP,Guatemala. 

To explore% timing of the maternal sensitive period we 
studied the behavior of 60 primiparous Guatemalan mothers at 
Roosevelt Hospital. Using random assignment 20 mothers(Early 
Contact Group) lay skin to skin with their nude infants under a 
heat panel for 45 minutes immediately after they left the delivery 
ro0m.A second group of 20 mothers(Delayed Contact)had the same 45 
minutes of private skin to skin contact but at 12 hours after 
de1lvery.A third group of 20 mothers(Control) was separated from 
their infants after delivery. These mothers did not have private 
skin to skin contact and first received their infants at 12 hours 
to begin breast feedings (the routine of this hospital). 
Observations of these women in seven-bed rooms were made 36 hours 
after birth by an observer who did not know the previous exper- 
ience of the mothers.Mothers who had contact with their neonates 
immediately after birth showed significantly more affectionate 
behavior("en face", looking at the baby, talking to the baby, 
fondling, kissing, smiling at the infant)when compared to the 
mothers in the delayed(p~ .01) and control (p< .005) groups.There 
was a progressive decrease in affectionate behavior from the first 
to the third group. There were also significant differences in 
proximity-seeking behaviors(p<.05) but not in measures of care- 
taking. No significant difference was noted between the delayed 
and control groups. This study indicates that the maternal 
sensitive period is less than twelve hours in length, suggeststhe 
importance of skin to skin coniact and compels reconsideration of 
hospital practices that even briefly separate mother and infant. 



A FOLLOM-UP STUDY OF TRANSIENT NEONATAL 885 HYPERPHENYLALANINEMIA . H o l n e r  H a n s e n  ( S p o n  . 
b y  D a v i d  R u s h ) ,  C o l u m b i a  U n i v e r s i t y  S c h o o l  

o f  P u b l i c  H e a l t h .  New Y o r k .  
A s e a r c h  f o r  c h i l d r e n  who h a d  e l e v a t e d  PKU s c r e e n i n g  

t e s t  r e s u l t s  a s  n e w b o r n s ,  a n d  who w e r e  n o t  r e f e r r e d  f o r  
d i a g n o s t i c  e v a l u a t i o n ,  y i e l d e d  45 cases who c o u l d  b e  
e x a m i n e d  b i o c h e m i c a l l y  a n d  d e v e l o p m e n t a l l y  a t  a g e  6 - 7 3  
y e a r s .  None w a s  f o u n d  t o  b e  h y p e r p h e n y l a l a n i n e m i c  o r  
m e n t a l l y  r e t a r d e d .  D e g r e e  a n d  d u r a t i o n  o f  n e o n a t a l  
h y p e r p h e n y l a l a n i n e m i a  i s  known f o r  41 c h i l d r e n .  T h e y  
w e r e  g r o u p e d  a c c o r d i n g  t o  h i g h e s t  p h e n y l a l a n i n e  l e v e l  
o b s e r v e d  d u r i n g  n e o n a t a l  r e t e s t i n g  ( m e a n s  o f  v a l u e s ) :  

R a n g e  o f  
h i g h e s t  
PA l e v e l  
( mg/d l )  

C h i l d r e n  w i t h  m o r e  severe  a n d  l o n g e r  l a s t i n g  h y p e r -  
p h e n y l a l a n i n e m i a  w e r e  a t  n o  d e v e l o p m e n t a l  d i s a d v a n t a g e  
c o m p a r e d  w i t h  t h e i r  s i b l i n g s  as  w e l l  as  w i t h  c h i l d r e r  
w i t h  m i l d e r  f o r m s  o f  n e o n a t a l  hyperphenylalaninerrlia. 

RISKS TO THE OFFSPRING OF W3IEN TREATED WITH 886 HYDANTOINS DURING P m A N C Y .  James W. Hanson, Ntinos 
C. M.vrianthopoulos, Mary Ann S. Harvey, and David W .  

Smith. Department of P e d i a t r i c s .  Un ive r s i t y  of  Washington School 
of  Medicine, S e a t t l e ;  Nat ional  I n s t i t u t e  of  Neurological and 
Comnunicative D i so rde r s  and S t roke ,  Bethesda. 

The f e t a l  hydantoin syndrome is a  v a r i a b l e  p a t t e r n  o f  a l t e r e d  
growth and performance cons i s r i ng  of unusual f a c i e s ,  d i s t a l  pha- 
l angea l  hypoplas ia  and o t h e r  d e f e c t s  occu r r ing  i n  some i n f a n t s  
exposed in-utero  t o  hydantoins.  A prospec t ive  s tudy  of  35 in- 
f a n t s  exposed p r e n a t a l l y  t o  t h i s  c l a s s  o f  a n t i c o n w l s a n t s  showed 
t h a t  11% had s u f f i c i e n t  f e a t u r e s  to b e  c l a s s i f i e d  as having t h e  
f e t a l  hydantoin syndrcme. An a d d i t i o n a l  31% displayed some fea- 
t u r e s  compat ib le  w i th  t h e  p rena t a l  e f f e c t s  o f  hydantoins.  One 
hundred and f o u r  c h i l d r e n  whose mothers had a  convuls ive  d i s o r d e r  
and were treated wi th  hvdantoins  throughout Dreznancv were iden- - ~" 
t i f  ied f r m  t h e  c o l l a b o r a t i v e  pe r ina t ay  ~ r o j k c t  of  t h e  Nat ional  
I n s t i t u t e  of Neurological and Camun ica t i ve  D i so rde r s  and St roke.  
Abnormal i t ies  of  growth, performance, and mrphogenes i s  i n  t h i s  
group .3f ch i l d r en  were canpared wi th  t hose  i n  a  c a r e f u l l y  matched 
c o n t r o l  group. The r e s u l t s  suppor t  t h e  conclus ion t h a t  about 11% 
o f  exposed i n f a n t s  have a recognizable  p a t t e r n  of  abno rma l i t i e s  
w i t h  s e r i o u s  c l i n i c a l  and developmental imp l i ca t i ons .  Reduction 
of  i n t e l l e c t u a l  a b i l i t y  i n  i n f a n t s  w i th  t h e  f e t a l  hydantoin syn- 
drme is t h e  a r e a  of  g r e a t e s t  concern. E p i l e p t i c  m e n  being 
t r e a t e d  w i th  hydantoin an t i convu l san t s  should  be t o l d  of  t h e  
n a t u r e  and magnitude of  r i s k s  t o  t h e  developing f e t u s  be fo re  
cons ide r ing  a  pregnancy. 

LEAD ENCEPHALOPATHY: A CONSEQUENCE OF CAPILLARY 
DYSFUNCTION. Jose  h  A. Kochen and Y i  a 1  Greener,  887 Alber t  E ins t e in  Coylege of Medicine, Gontef iore  Hosp. 

&Pled. Ctr . ,  Department of P e d i a t r i c s ,  Eronx, New York. 
Lead-induced encephalopathy i n  t h e  chick  embryo is  a s soc i a t ed  

w i th  c a p i l l a r y  endo the l i a l  c e l l  i n j u r y  and f o c a l  hemorrhages.This 
s tudy was undertaken t o  i n v e s t i g a t e  t h e  ex t en t  t o  which en t ry  of 
Pb i n t o  t h e  b ra in  i s  due t o  ex t r avasa t i on  of Pb-containing red  
c e l l s  and t o  determine whether Pb-induced endo the l i a l  c e l l  i n j u r y  
i nc rea se s  c a p i l l a r y  permeabi l i ty  t o  Pb. Tracer doses of 5 9 ~ e  and 
' lOpb, wi th  and without added non-radioactive Pb, were i n j e c t e d  
i n t o  t h e  yolk  s ac s  of 4  day embryos. Isotope uptake by red  c e l l s  
and b r a i n  was measured on day 18. As a  r e s u l t  of exposure t o  added 
Pb, 5 9 ~ e  uptake by b ra in  increased from 905 _+ 201 cpm/gm I191 t o  
1668 + 751 cpm/gm 1461 (p < .001).This corresponded t o  an  i nc rea se  
i n  red  c e l l  volume from 0.023 m l  t o  0.033 ml/gm b r a i n ,  presumably 
because of ex t r avasa t i on  of red  c e l l s .  'lOpb uptake by b r a i n  in- 
creased from 198 + 34 I191 t o  386 + 160cpm/gm {461 (p < .001).0nly 
47% of t h i s  i nc rea se  i n  2 1 0 ~ b  uptake was accounted f o r  by t h e  in- 
creased r e t e n t i o n  of red  c e l l s  i n  t h e  b ra in .  The remainder of t h e  
i nc rea se  i n  b r a in  2 1 0 ~ b  uptake presumably represented increased 
c a p i l l a r y  permeabi l i ty  t o  Pb. This  f r a c t i o n  of ' lOpb uptake  r e -  
mained l i n e a r l y  r e l a t e d  t o  5 9 ~ e  uptake ( r  = 0.95, p  < .001),  sug- 
g e s t i n g t h a t  c a p i l l a r y  damage i s  r e spons ib l e  f o r  both  types  of Pb 
uptake. I n  conclus ion,  t h e  movement of Pb i n t o  t h e  immature CNS 
i s  f a c i l i t a t e d  dur ing Pb exposure by increased c a p i l l a r y  perme- 
a b i l i t y t o  Pb and by t h e  ex t r avasa t i on  of red ce l l s .These  f i nd ings  
i n d i c a t e  t h a t  c a p i l l a r y  dysfunct ion may be an  important f a c t o r  i n  
t hepa thogenes i s  of lead encephalopathy. 

CIRCUMVENTION OF BLOOD-BRAIN BARRIER BY INTRA-CEREBRAL 
LEAD IMPLANTATION. Joseph A. Kochen and Asao Ilirano, 
Alber t  E ins t e in  Col l .  ?fed., Hontef iore  Bosp. & Med. 

Ctr . ,  Departments of P e d i a t r i c s  and Pathology, Bronx, New York. 
The r e s i s t a n c e  of t h e  mature animal t o  t h e  development of lead 

encephalopathy d e s p i t e  high blood Pb l e v e l s  may be a  func t ion  o f a  
more e f f e c t i v e  blood-brain b a r r i e r .  The i n t r a - ce reb ra l  concentra- 
t i o n  of Pb i n  t h e  mature b r a i n  of r a t s  was increased by t he  d i r e c t  
i n t r a - ce reb ra l  implanta t ion by t rocha r  of smal l  p e l l e t s  of Pb ace- 
t a t e  i n t o  one c e r e b r a l  hemisphere. Within one week t h e  p e l l e t  was 
surrounded by a  l a r g e  zone of inflammation, which by 4  weeks had 
l a r g e l y  subsided. I n  adjacent  a r e a s ,  small  blood vessels,many un- 
accompanied by t he  u sua l  a s t r o c y t i c  va scu l a r  f e e t , a s  we l l  a s  d i s -  
organized neuronal and g l i a l  elements t r ave r sed  edematous spaces .  
Some blood v e s s e l s  showed s t r i k i n g  endo the l i a l  c e l l  changes.These 
included su r f ace  i n fo ld ing , l a rge  numbers of p inocy to t i c  v e s i c l e s ,  
t ubu la r  bodies and the  appearance of v e s s e l s  w i th  f e n e s t r a t e d  en- 
dothelium i n  regions  where such v e s s e l s  a r e  not  known t o  benormab 
l y  present.At varying d i s t a n c e s  from the  implant,  rnacrophages, re-  
a c t i v e a s t r o c y t e s  and g l i a l  c e l l s  contained dense Pb-like g ranu la r  
and f i b r i l l a r  cytoplasmic i nc lu s ions .  In  a d d i t i o n ,  a  number of 
t h e s e c e l l s  showed dense f i b r i l l a r  i n t r anuc l ea r  i nc lu s ions  i d e n t i -  
c a l t o  t hose  found i n  r e n a l  t ubu la r  c e l l s  i n  Pb i n t o x i c a t i o n .  
Spongychanges due t o  axonal swe l l i ng  i n  t h e  hypothalamus s i m i l a r  
t o  t he se  previously  found i n  t h e  ce reb ra l  co r t ex  of Pb i n tox i ca t ed  
youngmonkeys were a l s o  observed. These r e s u l t s  s t rengthen t h e  
h y p o t h e s i s t h a t  l a ck  of an encephalopathic e f f e c t  of Pb on t h e  
matureCNS is due, a t  l e a s t  i n  p a r t ,  t o  t h e  development of a  b l o d -  
b r a i n b a r r i e r  t o  Pb. 

VENTRICULAR AND SPINAL FLUID (CSF) GLYCINE I N  NON- 889 KETOTIC HYPERGLYCINEMIA. CLINICAL CORRELATION AND 
TREATMENT BY USE OF A SHUNT. Ingeborg Krieger  and 

Arthur  g. Eisenbrey Wayne S t a t e  Univ., School of  Ned. & Child- - 
r e n ' s  Hosp i t a l  of  Michigan, De t ro i t .  

A major s i t e  of  abnormal g lycine  metabolism appears t o  be i n  
b r a in .  Glycine i s  thus  l e s s  e l eva t ed  i n  plasma (&fold  i n  o u r  
ca se s )  than i n  CCF (28-fold) .  By t r e a t i n g  3  p a t i e n t s  w i th  Na- 
benzoate we lowered p l . g lyc ine  from 85.5 t o  33.9 umoles/100 m l  
through conjugat ion and exc re t i on  a s  h ippu ra t e .  On 9  t e s t s  
plasma/CSF r a t i o s  remained cons t an t ,  6 : l  (normal 4 0 : l ) .  Normal- 
i z a t i o n  of  CSF g lyc ine  was not  accomplished apparent ly  because 
conjugation wi th  benzoate occurs  i n  l i v e r  mitochondria and mixing 
of  the  two pools  is l imi t ed .  Mental r e t a r d a t i o n  was no t  ave r t ed  
i n  I i n f a n t  t r e a t e d  s ince  t he  3rd day o f  l i f e  although p l . g lyc ine  
das  almost normal and CSF g lyc ine  was 6 umoles/100 m l .  Acute 
symptoms were a  funct ion of CSF g lyc ine ,  w i th  minimal b r a i n s t e n  
depress ion a t  9 umoles/100 ml, i nc rea s ing  u n t i l  r e s p i r a t o r y  as- 
s i s t a n c e  was required  a t  18 !Jmoles/100 m l .  These obse rv%t ions  
suggested  t h a t  f u r t h e r  reduct ion o f  CSF g lyc ine ,  an i n h i b i t o r y  
neu ro t r ansmi t t e r ,  might improve mental funct ion.  This  was a t -  
tempted i n  1 p a t i e n t  w i th  a  ven t r i cu l a r -pe r i t onea l  shunt  which 
a c c e l e r a t e s , f l u i d  product ion w i th  time and was expected t o  remove 
glycine-r ich  f l u i d  qu i cke r  than normal reabsorpt ion mechanisms, 
Ven t r i cu l a r  g lyc ine  p r i o r  t o  shunt ing was twice  a s  high a s  CSF 
g lyc ine  (15 vs 8  umoles/100 ml). One week l a t e r ,  c lyc ine  i n  
f l u l d  withdrawn from the  shunt  was 18  umoles/100 m l .  Ear ly  
follow-up shows t h a t  the  p a t i e n t  no longer  r equ i r e s  ant iconvul-  
s an t s .  

EVALUATION OF INFANTS WITH BLOODY SPINAL FLUID USING 890 COMPUTERIZED TOMOGRAPHIC (CT) BRAIN SCAN. Kalpathy S .  
Krishnamoorthy, Raymond A. Fernandez, K. Jack Momose, 

G .  Robert De Long, 3 a n i e l  C .  Shannon. Harvard Nedical School,  
Massachusetts General Hospi ta l ,  Ch i ld r en ' s  Service ,  Department 
of Neurology, Department of Radiology, Boston. 

Twenty e igh t  i n f a n t s  (mean b i r t h  weight:  1.7 Kg, mean ges ta-  
t i o n a l  age: 32 weeks) r ece iv ing  p o s i t i v e  p re s su re  mechanical 
v e n t i l a t i o n  (MV) fo r  R.D.S. demonstrated unexplained neurologic  
d e t e r i o r a t i o n  and g ros s ly  bloody CSF. A CT scan us ing EM1 
scanner was performed dur ing continued MV wi th  t he  a id  of muscle 
relaxation. I n t r a c r a n i a l  hexorrhage (ICII) was found i n  23, 
hvdrocenhalus secondnrv t o  o ld  ICH in  2 and no evidence of  ICll 
i n  3  i n f a n t s .  14/23 had massive i n t r a -ven t r i cu l a r  hemorrhage 
(IVH) and d i ed ,  6  had l e s s e r  degrees  of IVH and survived and 
3/23 had subarachnoid hemorrhage (SAH) and survived.  Autopsy 
was performed on 6/14 i n f a n t s  w i th  massive I V H  and co r r e l a t ed  
we l l  wi th  CT scan. Among 6  su rv ivo r s  w i th  IVH, 5  had d i l a t e d  
l a t e r a l  v e n t r i c l e s  a t  i n i t i a l  CT scan;  215 developed r a ~ i d l y  
enlarging head s i z e  confirmed a s  hydrocephalus by r epea t  CT 
scan. In follow-up, neurologic  development is  delayed. Among 
3  wi th  SAH, development is  normal i n  two a t  5-12 months of age. 
CT scan is  use fu l  i n  diagnosing t he  presence and ex t en t  of 
ICH i n  i n f a n t s ,  t he  presence of hydrocephalus and fo l lowing 
the  n a t u r a l  h i s t o r y  of i n f a n t s  who survive .  



EARLY HOME CARE:IWACT CM VISITING SICK INFANTS. John 891 Lampe, Mary Trause, John Kennel I .Case Western Reserve 
Univers i ty  School of Medicine,Dept.of Ped.,Cleveland. 

To determine t h e  e f f e c t s  of I )  t h e  length o f  t ime an i n f an t  
had been home p r i o r  t o  h o s p i t a l i z a t i o n ,  and 2 )  t h e  presence of a 
v i s i b l e  congeni ta l  anomaly on parenta l  attachment,  t h e  frequency 
of v i s i t i n g  was monitored f o r  44 i n f an t s  on an i n f a n t  d iv i s ion  
dur ing two 2-week per iods .  When divided i n to  groups f o r  conparismi 
of v i s i t i n g  r a t e s ,  t h e  groups were approximately matched fo r  
i n f a n t ' s  sex  and race ,  pa ren t s '  socio-economic s t a t u s  and 
d i s t ance  from h o s p i t a l .  During t h e  second 2-week period a parenta l  
i n t e r ac t i on  s co re  was computed based on whether o r  not  t h e  parent  
fed t h e  c h i l d ,  held t h e  c h i l d ,  o r  s tayed f o r  a t  l e a s t  one hour 
during a v i s i t .  Pa ren t s  of i n f a n t s  who had been home two weeks o r  
more v i s i t e d  more o f t e n  than pa ren t s  o f  ch i l d r en  who had not 
( p <  . 05 ) .  O f  t h e  12 i n f a n t s  who had been home two weeks o r  more, 
7 ( 5 8 % )  were v i s i t e d  every day. Of t h e  32 who had been home l e s s  
than two weeks, only 5 (16%)  were v i s i t e d  every day. The parenta l  
i n t e r ac t i on  s co re s  corroborated  t h i s  r e s u l t  ( p  < ' 05) .  Although 
t h e  frequency of v i s i t i n g  f o r  i n f a n t s  with v i s i b l e  congeni ta l  
anomalies was l e s s  than f o r  babies  with no malformation o r  with a 
nonv i s ib l e  congeni ta l  d e f e c t ,  t he  d i f f e r e n c e  was not s i g n i f i c a n t .  
The observat ion t h a t  pa ren t s  of ch i l d r en  who had been home f o r  a t  
l e a s t  two weeks v i s i t e d  more o f t e n  suggests  t h e  importance of 
f u l l  c a r e t ak ing  and in t imate  i n t e r ac t i on  w i t h  an i n f an t  in t h e  
e a r l y  days a t  home f o r  parent - to- infant  bonding. These f i nd ings  
suggest  t h e  value of allowing newborns t o  go home f o r  a s h o r t  
t ime whenever pos s ib l e  and providing f a c i l i t i e s  f o r  parents  t o  
" l i v e  in4'and c a r e  f o r  t h e i r  i n f a n t s  in t h e  h o s p i t a l .  

SEIZURE DISORDER, TPP-ATP PHOSPHORYL TRANSFERASE 892 INH!BITOR AND REYE ' S  SYNDROME: Derrick Lonsdale, Marta 
S t e ~ n b e r q  and Samuel J .  Horwitz, Cleveland C l in i c  

Foundation, Depts. of  P e d i a t r i c s  and Pathology and Case Western 
Reserve Univers i ty ,  Department of P e d i a t r i c s ,  Cleveland, Ohio. 
Spon. by Irwin A .  Schafer  
A 2-year o ld  c h i l d  with a s e i z u r e  d i so rde r  f a i l e d  t o  respond t o  
a l l  ant i -convulsants  used. Urine contained 3 .0  mg/100 ml. of 
a lpha  keto  g l u t a r a t e  (N<2.5 mgI100 ml.) Urinary pyruvate was 
normal. Empirical t r i a l  therapy with pyridoxine was followed 3 
days l a t e r  by acu t e  a c i d o s i s  and c l i n i c a l  and l abo ra to ry  c r i -  
t e r i a  i nd i s t i ngu i shab le  from those  of Reye's Syndrome. Gastro- 
i n t e s t i n a l  symptoms were a s soc i a t ed  with recovery of Shigel l a  
organisms from s too l  and may have been a predisposing f a c t o r .  
Gas chromatography of u r ine  revealed  an excess  of l a c t a t e  and 
paper chromatography an excess  of pyruvate.  Although u r ine  con- 
t a ined  TPP-ATP phosphoryl t r a n s f e r a s e  i n h i b i t o r  and smal ler  
amounts were found i n  t h e  u r ine  of both pa ren t s ,  autopsy revealed  
changes of  Reye's Syndrome r a t h e r  than Leigh 's  Disease. Brain 
s e c t i o n s  of  cerebellum and co r t ex  were h i s t o l o g i c a l l y  s i m i l a r  
t o  t hose  of a 2-month o ld  lamb dying from polioencephalomalacia,  
known t o  be caused by t h e  enzymatic formation of a thiamine ana- 
log  i n h i b i t o r  s i m i l a r  t o  amprolium. Fresh frozen s ec t i ons  of 
l i v e r  revealed  normal a c t i v i t y  of pyruvate carboxylase  and de- 
hydrogenase of both ke tog lu t a r a t e  and pyruvate.  The animal model 
of  polioencephalomalacia may be useful  i n  f u r t h e r  s tudy of Reye's 
Syndrome. Pyridoxine i n  t h i s  ca se  may have had " a n t i  thiamine" 
e f f e c t  a s  repor ted  i n  a ca se  of Le igh ' s  Disease.* 
*Weil, M . L . ,  e t  a l ,  C l in i ca l  Research, 19:229; 1971. 

E N E R G Y  METABOLISM OF B R A I N  I N  HUMAN PROTEIN-CALORI E 894 MALNuTR 1 T 1 ON 

Saroj  m, . H . K ,  E i ,  C . K .  Nain and John H.  Menkes 
Postgraduate I n s t i t u t e  of Medical Education and Research, 
Department of P a e d i a t r i c s ,  Chandigarh, India and U C L A  School of 
Medicine, Brentwood V.A.  Hosp i t a l ,  Departments of Psychia t ry ,  
P e d i a t r i c s  and Neurology, Los Angeles,  C a l i f o r n i a .  

Cerebral blood flow (CBF) and carbohydrate metabolism were 
s tud i ed  in f i v e  normal ch i ld r en  and 25 c h i l d r e n ,  aged 40 months 
o r  l e s s  with varying degrees of  p ro t e in -ca lo r i e  ma lnu t r i t i on  
(PCM). CBF in normal ch i ld r en  and those  s u f f e r i n g  from grade I 
PCM was 90.3 t 5 . 7  mI/lOOgm/min, a value comparable t o  t h a t  ob- 
ta ined by o t h e r  i nves t i ga to r s ,  but the  propor t ion o f  g lucose  
taken up by t he  bra in  which combined with oxygen, the  oxygen/ 
g lucose  index (OGl),was 65.8%, suggest ing s i g n i f i c a n t  conversion 
of  g lucose  i n to  bra in  p r o t e i n s ,  l i p i d s  and c h o l e s t e r o l .  With 
increas ing s e v e r i t y  o f  PCM the re  was an increased glucose  
u t i l i z a t i o n  and a progress ive  reduct ion in the O G I .  In grade I V  
PCM, CBF was 68.7  t 5 . 4  mI/lOOgm/min, and the  O G I  was 34.7%. 
These f indings  suggest t h a t  in severe  human PCM the propor t ion 
of g lucose  undergoing ae rob i c  ox ida t  ion i s  reduced, poss ib ly  a s  
a consequence of abnormally increased conversion i n to  s t r u c t u r a l  
p ro t e in s  o r  l i p i d s .  

A PROSPECTIVE STUDY OF THE FETAL ALCOHOL SYNDROME, 895 Eileen M. O u e l l e t t e ,  Henry L. Roset t ,  N .  Paul Rosman 
(Sponsored by J o e l  J. A lpe r t ,  Boston Univers i ty  School 

of Medicine, Boston Ci ty  Hospi ta l ,  Department of P e d i a t r i c s ,  
Neurology and Psychia t ry ,  Boston Hassachuset ts  

A prospect ive  s tudy of the  e f f e c t s  of  excess ive  p rena t a l  
maternal  a lcohol  i nges t i on  on o f f s p r i n g  was c a r r i e d  ou t .  A 
ques t i onna i r e  adminis tered  t o  450 pregnant women a t  t he  f i r s t  
p r ena t a l  v i s i t  sought demographic d a t a ,  n u t r i t i o n a l  and smoking 
h a b i t s ,  a lcohol  and o the r  drug use. . U t i l i z i n g  the  Volume- 
V a r i a b i l i t y  Index of Cahalan, mothers were r a t ed  a s  abs t i nen t  o r  
r a r e ,  moderate, o r  heavy d r inke r s .  A t  d e l i ve ry ,  the  
ques t i onna i r e  was re-administered and da t a  compared. Deta i led  
p e d i a t r i c ,  neurologic  and developmental examinations were c a r r i e d  
out  on newborns without p r i o r  knowledge of the  mother ' s  o r  
c h i l d ' s  h i s t o r y .  50% of mothers were abs t i nen t  o r  r a r e  d r inke r s ,  
40% drank moderately and 10% drank heav i ly .  No s i g n i f i c a n t  
d i f f e r ences  were found i n  genera l  n u t r i t i o n  o r  vitamin i n t ake  
among women i n  the  3 d r ink ing  groups. Heavy d r inke r s  tended t o  
smoke heav i ly .  Of 193 i n f a n t s  born t o  d a t e ,  7/24 born t o  heavy 
dr inking women had congeni ta l  anomalies,  617 were major. This 
compares with 8/88 i n  t he  moderate group (1 /8  major) and 6/81 
i n  the  r a r e  and abs t i nen t  group (116 major).  Microcephaly was 
found i n  4/24 i n f a n t s  born t o  heavy d r ink ing  women. An inc rea se  
i n  i n f a n t s  born small f o r  g e s t a t i o n a l  age ,  many with hypotonia 
and/or j i t t e r i n e s s ,  was a l s o  found. Excessive maternal  a l coho l  
i nges t i on  dur ing pregnancy is a s soc i a t ed  with increased 
congeni ta l  and growth abnormal i t ies  i n  o f f sp r ing  but  a 
recognizable  p a t t e r n  of anomalies has not  ye t  been found. 

SEIZURES I N  A NEONATAL INTENSIVE CARE UNIT: A PROS- FETAL HEART RATE PATTERNS (FHRP) & DEVELOPMENT AT 
PECTIVE STUDY. Richard Marshal l ,  Michael Sheehan, 896 ONE YEAR OF AGE. M.J.Painter,  P.OiDonoahue, 0.R.Deo~. 893 > k r i l y n  Escobedo, Pra-On Chavalitdhamrong and (Spon. by P.M.Tay l o r ) ,  U n i v .  of  Pgh. & Magee-Womens 

Volpe ( I n t r .  by R.E. Hillman),  Depts. of Ped. and Neurology, Hosp., Depts. Neurology, Ob & P e d i a t r . ,  P i t t sbu rgh .  
Washington Univ. Sch. Med., S t .  Louis,  Missour i .  We t e s t e d  t he  hypothesis t h a t  FHRP would be a b e t t e r  p r ed i c to r  

Seventy p a t i e n t s  w i th  s e i z u r e s  were s tud i ed  prospect ively .  than Apgar scores  of  developmental outcome. F i f t y  h igh - r i sk ,  ap- 
Th i r t y  t h r e e  (47%) p a t i e n t s  weighed l e s s  than 2500g. (LBW) and 37 p rop r i a t e  weight f o r  ge s t a t i ona l  age, term i n f a n t s  were i d e n t i -  
(53%) more than 2500g. Half of t h e  s e i z u r e s  occurred on t h e  f i e d  p rospec t ive ly  on t he  bas i s  o f  t h e i r  FHRP. In fan t s  were 
f i r s t  day, and 75% by the  t h i r d  day. Tonic (27),  s u b t l e  (20) and grouped according t o  FHRP: 1 )  normal p a t t e r n ,  2 )  moderate s eve re  
mu l t i foca l  (19) s e i z u r e s  predominated. Mul t i foca l  (74%) and dece l e r a t i ons ,  3) s eve re  va r i ab l e  o r  l a t e  dece l e r a t i ons .  The 
s u b t l e  s e i z u r e s  (65%) were common i n  term p a t i e n t s ;  t on i c  (70%) p a r i t y ,  socioeconomic s t a t u s ,  r ace  of  t he  mothers,  and s ex  of  t he  
s e i z u r e s  were found predominantly i n  LBW i n f a n t s .  Seventy-five i n f a n t s  were s i m i l a r  w i th in  each group. In f an t s  were evaluated  
percent  of p a t i e n t s  w i th  s u b t l e  and mu l t i foca l  s e i z u r e s  survived neu ro log i ca l l y  by d e t a i l e d  examinations and developmentally by 
compared t o  41% s u r v i v a l  w i th  t on i c  s e i z u r e s .  E t io log i ca l  diagno- Denver t e s t i n g  a t  2 ,  4 ,  6 ,  9 ,  and 12 months of age .  
s e s  were e s t a b l i s h e d  f o r  64 p a t i e n t s  (91%). Only 12 p a t i e n t s  (17%) 
had a s i n g l e  e t i o l o g i c a l  d iagnosis .  P e r i n a t a l  hypoxia 5 i n t r ac r a -  

No. In f an t s  Examinations Abnormal Exams 

n i a l  hemorrhage was t he  e t i o logy  i n  75% of cases .  Hypocalcemia Group 1 12 68 6 ( 9 % )  

(13%) and hypoglycemia (9%) were never  i s o l a t e d  causes wi thout  Group 2 17 100 29 (29%) 

o t h e r  a s soc i a t ed  f a c t o r s .  B a c t e r i a l  and v i r a l  meningi t i s  were res-  
Group 3 21 124 47 (38%) 

ponsible  f o r  s e i z u r e s  i n  12% of p a t i e n t s .  Overa l l  s u r v i v a l  was Th i r t y  . i n f an t s  had abnormal neonatal examinations. C l in i ca l  
69% - 80% f o r  p a t i e n t s  weighing over  2500g. and 47% f o r  LBW pa- neonatal asphyxia (Apgar <4 a t  1 min, <7 a t  5 min) predic ted  10 
t i e n t s .  Sixty-one percent  of p a t i e n t s  wi th  p e r i n a t a l  hypoxia sur-  (33%) of these  abnormal neonates whi le  abnormal FHRP's (Groups 
vived. Only 25% of p a t i e n t s  w i th  i n t r a c r a n i a l  hemorrhage survived.  2 and 3 )  p r ed i c t ed  27 (90%) of  t he  abnormal neonates.  Eight i n -  
F i f t y  percent  of p a t i e n t s  wi th  i n f e c t i o n s  survived.  Thus, impor- f a n t s  were abnormal a t  1 yea r  o f  age; each had an abnormal FHRP 
t a n t  p rognos t i c  informat ion can be  obta ined from d e t a i l e d  neuro- whi le  only 2 had neonatal asphyxia a s  determed by Apgar. 
l o g i c a l  observat ions  of s e i z u r e  types  and a t t emp t s  a t  e t i o l o g i c a l  Proper i n t e r p r e t a t i o n  of  t h e  prognost ic  s i gn i f i cance  of FHRP 
d iagnosis .  and t he  e f f e c t  of  i n t e rven t ion  i n  response t o  abnormal FHRP 

dur ing l abo r  and de l i ve ry  can be adequately evaluated  only  i f  t he  
i n f a n t ' s  neurological  and developmental outcome is known. 

450 



RELIABILITY OF THE NEUROLOGICAL ASSESSMENT AT 6 897 MONTHS POST-TERM IN THE INFANT 51500 GMS. BIRTH 
WEIGHT. Karen E. Pape, Pamela M. F i t z h a r d i n ~ e  (Spon. 

by Paul R. Swyer), Research I n s t . ,  Hosp. f o r  Sick Children, Univ. 
of Toronto, Toronto, Canada. 

In  order  t o  determine how e a r l y  a  d e f i n i t i v e  d iagnosis  of 
neurologic  s t a t u s  can be made i n  the h ighes t  r i s k  premature, exam- 
ina t i ons  were done a t  6 and 12 mos. pos t  term on 82 babies  (B.W. 
S150og.) r e f e r r e d  f o r  neonata l  c a r e  i n  1974. The CNS eva lua t i ons  
a t  6 and 12 mos. pos t  term (Table) were grouped a s  fo l lows:  
Group A - normal; Group B - abnormal (hydrocephalus,  microceph- 
a lu s ,  c e r e b r a l  pa lsy ,  D . Q . < ~ o ) ;  Group C - " so f t  s igns"  (dystonia,  
i napp rop r i a t e  r i g h t i n g  r eac t i ons ,  D.Q. 51-80). I n f a n t s  i n  Group A 
a t  6  mos. remained normal o r  showed only mild dys ton i a  o r  develop- 
mental de lay  a t  12 mos. I n f an t s  i n  Group B remained abnormal. 
Grea t e s t  change i n  s t a t u s  was seen i n  Group C. By 12 mos., 21 
had improved t o  normal. However, 7 were s h i f t e d  t o  the  abnormal 
group because of a  d e f i n i t i v e  d iagnosis  of microcephaly (3)  o r  
hemiplegia ( 4 ) .  The remaining 23 i n f a n t s  i n  Group C r e t a ined  
t h e i r  " so f t "  s i gns  and thus  could not be given a  s p e c i f i c  
prognosis .  These r e s u l t s  suggest t h a t  t he re  i s  a  high p red i c t i ve  
r e l i a b i l i t y  f o r  the 31 i n f a n t s  i n  Group A and B a t  6  mos. but 
poor r e l i a b i l i t y  f o r  the 51 present ing with " so f t "  s i gns  only .  

I 12 mos. examination 

Group A 25 
Group B 
Group C 51 

6 mos. examination 

DEFICIENCY OF MUSCLE CARNITINE PRESENTING AS REYE'S 898 ENCEPHALOPATHY IN A MALE INFANT. D .  Parker ,  
e, J .  Shinner,  K. Boler ,  S. S c h i m e l ,  J .  Cordes, 

E. Re i t e r  and A. Root. Univ. of So. F l a .  College of Medicine, 
A l l  Ch i ld r en ' s  Hospi ta l ,  Dept. Ped i a t . ,  S t .  Petersburg ,  F lo r ida .  

Def ic iency of muscle c a r n i t i n e  i s  u sua l ly  a s soc i a t ed  wi th  
p rog re s s ive  muscular weakness. Our p a t i e n t  presented w i th  an  
i l l n e s s  i n i t i a l l y  diagnosed a s  Reye's encephalopathy. At 12 
months of age a  previously  we l l  i n f a n t  developed vomiting and 
l e tha rgy  two weeks a f t e r  an  upper r e s p i r a t o r y  i n f e c t i o n ,  subse- 
quent ly  becoming f l a c c i d  and unresponsive. During t h a t  episode,  
peak serum NH3 was 343 vg/dl ,  SGOT 6,760 IU, SGPT 2,310 IU, CPK 
46,860 IU. Following t rea tment  w i th  dexamethasone he  improved 
c l i n i c a l l y  and l abo ra to ry  d a t a  re turned t o  normal. Muscle 
s t r e n g t h  became normal dur ing t he  next  5  months. A s i m i l a r  ep i -  
sode occurred a t  19 months of age when peak NH3 was only  133,wi th  
SGOT 2783, SGPT 1111, CPK 151,500. He responded t o  g lucoco r t i co id  
therapy,  and muscle s t r e n g t h  re turned t o  normal over t h e  ensuing 
2  months. Biopsy of t he  gastrocnemius muscle 3  weeks a f t e r  t h e  
2nd episode revealed  a  c a r n i t i n e  concentra t ion of 0.29 vM/g 
(normal: ? = 2.52; range 1.64-3.54). Serum c a r n i t i n e  concentra- 
t i o n s  were 2.94 and 2.44 uMldl (normal 2.3-7.0). Light  and 
e l e c t r o n  microscopic examinations of t h e  muscle biopsy revealed  
f i nd ings  s i m i l a r  t o  previously  descr ibed ca se s  of muscle c a r n i t -  
i n e  de f i c i ency .  Large q u a n t i t i e s  of 6-carbon d i ca rboxy l i c  f a t t y  
a c i d s  and myoglobin were i d e n t i f i e d  i n  t h e  u r i n e  dur ing t he  2nd 
episode.  It is  concluded t h a t  a  p a t i e n t  wi th  de f i c i ency  of 
muscle c a r n i t i n e  may p re sen t  w i th  c h a r a c t e r i s t i c s  of Reye's en- 
cephalopathy before  myopathy becomes apparent .  

BRAIN ULTRASTRUCTURE I N  REYE'S SYNDROME. ~ohn. 899 P a r t i n ,  Jacquel ine  S. P a r t i n ,  William K. Schubert,  
A. James McAdams and Robert L. McLaurin, Univers i ty  

of  C inc inna t i  College of Medicine, Departments of P e d i a t r i c s  and 
Neurosurgery, C inc inna t i .  

Brain b iops i e s  were obtained from 3 ch i ld r en  wi th  s eve re  
Reye's Syndrome a t  c r a n i a l  decompression approximately 50 hours 
a f t e r  t he  onset  of  encephalopathy, and again  a t  t he  t ime of  
c r a n i a l  r e s t o r a t i o n ,  43, 54, 75 and 586 days l a t e r .  A11 p a t i e n t s  
d isplayed the  same u l t r a s t r u c t u r a l  changes i n  t h e i r  f i r s t  biopsy 
specimens: a s t r o c y t e  swe l l i ng ,  a  neuronal  i n j u r y  which included 
un ive r sa l  mitochondria1 matr ix  r a r i f i c a t i o n  s i m i l a r  t o  t h a t  seen 
i n  t h e  hepatocyte mitochondria,  d isaggregat ion of neuronal r ibo-  
somes and a  s t r i k i n g  b l i s t e r - l i k e  l e s i o n  of t he  myelin shea ths  
resembling t h a t  seen i n  t r i e t h y l t i n  i n tox i ca t i on .  Blood v e s s e l s  
appeared normal and inflammation was absent .  The e x t r a c e l l u l a r  
space was not  increased and the  b r a i n  swe l l i ng  was mainly due t o  
watery myelin b l ebs  and a s t r o c y t e  swel l ing .  I n  recovery: t he  
l e a s t  s eve re ly  a f f e c t e d  c h i l d ' s  biopsy contained normal neurons, 
e x t r a c e l l u l a r  c o l l e c t i o n s  of dense myelin d e b r i s  and occas ional  
l i p i d - f i l l e d  o l igodendrocytes .  The most s eve re ly  i n ju red  c h i l d  
showed p e r s i s t e n t  vacuola t ion of neu rop i l  wi th  neuron l o s s  and 
p r o l i f e r a t i o n  of  f i b r o u s  a s t r o c y t e s .  E x t r a c e l l u l a r  myelin d e b r i s  
was e a s i l y  v i s i b l e  586 days a f t e r  t he  o r i g i n a l  i l l n e s s .  Conclu- 
sion:Neuronal mitochondria a r e  un ive r sa l l y  a l t e r e d  a s  i n  t h e  
l i v e r .  This  and the  o the r  f i nd ings  a r e  i n d i c a t i v e  of a  s p e c i f i c  
cy to tox i c  b r a i n  i n ju ry  i n  Reye's Syndrome which i s  not  t y p i c a l  
of anoxic change, ammonia i n t o x i c a t i o n  o r  hypoglycemia. 

No Change 
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PERCEPTUAL-MOTOR FUNCTION I N  TREATED PHENYLKETONURIC 

CHILDREN WITH NORMAL INTELLIGENCE 
S ieg f r i ed  M. Pueschel,  E l i s s a  Koff, P a t r i c i a  M. Boyle 

(Spon. by Leo S t e rn )  
Brown Univers i ty ,  Rhode I s l and  Hospi ta l ,  Department of Pedia t r ics ,  
Providence, and Harvard Medical School, Ch i ld r en ' s  Hosp i t a l  
Medical Center,  Department of Medicine, Boston. 

The ob j ec t i ve  of t h i s  s tudy was t o  i n v e s t i g a t e  whether t h e r e  
were s i g n i f i c a n t  perceptual-motor d e f i c i t s  i n  a  group of  school- 
age  t r e a t e d  PKU ch i ld r en  cu r r en t ly  on a  l i b e r a l  d i e t .  

Two measures were used, an age  equivalence  s co re  der ived from 
t h e  composite e r r o r  s co re  i n  t he  Bender Ges t a l t  Tes t  and t he  ver- 
b a l  IQ-performance IQ discrepancy on t h e  Wechsler I n t e l l i g e n c e  
Scale  f o r  Children. Sixty-one percent  of t he  32 PKU ch i ld r en  
had s i g n i f i c a n t l y  lower performance IQ's than ve rba l  IQ's 
( ~ ( 0 . 0 5 ) .  Age equivalent  s co re s  on t h e  Bender G e s t a l t  Tes t  
ranged from 14  months above t o  47 months below chronological  age  
(pc0.001). There were no s i g n i f i c a n t  r e l a t i o n s h i p s  between 
e i t h e r  t h e  IQ o r  Bender Ges t a l t  Tes t  s co re s ,  and a  s e t  of  v a r i -  
a b l e s  a s soc i a t ed  w i th  outcome i n  PKU and/or abno rma l i t i e s  i n  cen- 
t r a l  nervous system development and funct ion,  except  f o r  d i e t a r y  
con t ro l .  The r eg re s s ion  c o e f f i c i e n t  f o r  d i e t a r y  con t ro l  was 
weakly suggest ive  (p=.020) of a  r e l a t i o n s h i p  between d i e t a r y  con- 
t r o l  and perceptual-motor performance a s  measured by t he  Bender 
Ges t a l t .  The ques t ion of s i g n i f i c a n t  perceptual-motor dysfunc- 
t i o n  i s  e s p e c i a l l y  c r i t i c a l  because of t he  h igh r i s k  of l e a rn ing  
d i s a b i l i t i e s  and school  problems a s soc i a t ed  w i th  such an  impair- 
ment . 

Improved 

GRADING CSF XANTHOCHROMIA. S e x s o n ,  W. R. ,  901 Rawson,  J . ,  B r a n n ,  A. U n i v e r s i t y  o f  M i s s i s -  
s l p p i  S c h o o l  o f  M e d i c i n e ,  D e p a r t m e n t  o f  

P e d i a t r i c s ,  J a c k s o n ,  M i s s i s s i p p i .  I n t r .  by  S t a h l m a n ,  M. 
T r a u m a t i c  L P ' s  i n  n e o n a t e s  o c c u r  f r e q u e n t l y  e n o u g h  

t h a t  a t  t i m e s  d i f f e r e n t i a t i o n  o f  t h e  i n f a n t  w i t h  a  
CNS b l e e d  f r o m  t h e  i n f a n t  w i t h  a  t r a u m a t i c  LP is  d i f f i -  
c u l t .  X a n t h o c h r o m i a  i s  n o t  uncommon i n  t h e  CSF o f  new- 
b o r n s .  I n c r e a s i n g  x a n t h o c h r o m i a  o n  t h e  o t h e r  h a n d  i s  
s e e n  p r i m a r i l y  w i t h  i n t r a c r a n i a l  b l e e d i n g .  A v i s u a l  
scale w a s  u s e d  to  e v a l u a t e  d e g r e e  o f  CSF x a n t h o c h r o m i a  
f r o m  0/6  t o  6 /6 .  CSF w a s  e x a m i n e d  w i t h i n  t h e  f i r s t  
4  d a y s  a f t e r  b i r t h  i n  m o s t  c a s e s .  R e p e a t  LP w a s  d o n e  
as i n d i c a t e d  o r  w i t h i n  4 8  t o  9 6  h o u r s  a f t e r  o b t a i n i n g  
b l o o d y  CSF. "Norma l "  CSF w a s  o b t a i n e d  f r o m  i n f a n t s  
w i t h  s u s p e c t e d  s e p s i s .  A l l  CSF w a s  s p u n  i m m e d i a t e l y  
a n d  t h e  s u p e r n a t a n t  w a s  c o m p a r e d  t o  t h e  s c a l e .  No 
" n o r m a l "  n e w b o r n  i n c l u d i n g  t h o s e  w i t h  j a u n d i c e  h a d  
x a n t h o c h r o m i a  o f  g r e a t e r  t h a n  2 /6 .  S u s p e c t e d  i n t r a -  
v e n t r i c u l a r  a n d  s u b a r a c h n o i d  b l e e d i n g  w a s  f o u n d  t o  b e  
clear o r  s l i g h t l y  x a n t h o c h r o m i c  i m m e d i a t e l y  f o l l o w i n g  
t h e  e p i s o d e ,  w i t h  a n  i n c r e a s e  t o  3/6 o r  m o r e  a f t e r  
s e v e r a l  d a y s .  T h i s  m e t h o d  o f f e r s  a s i m p l e  c l i n i c a l  
t o o l  t o  h e l p  d i s t i n g u i s h  a  t r a u m a t i c  t a p  f r o m  i n t r a -  
c r a n i a l  b l e e d i n g .  I t  is  s u g g e s t e d  t h a t  x a n t h o c h r o m i a  
o f  3/6 o r  m o r e  i n d i c a t e s  t h a t  b l o o d  h a s  b e e n  p r e s e n t  
c h r o n i c a l l y  i n  t h e  CSF, b u t  g i v e s  n o  i n d i c a t i o n  a s  t o  
t h e  l o c u s  o f  t h e  b l e e d .  

Deter iora ted  
~ i l d  severe 

A SYNDROME RESEMBLING MINIMAL BRAIN DYSFUNCTION (MBD) 902 I N  RAT PUPS BORN TO ALCOHOLIC MOTHERS. Bennett  A. 
Shaywitz, J e f f r e y  H. Klopper, Jud i th  W .  Gordon, Dept. 

of Ped., Yale Univ. Sch. of Med., New Haven. 
Evidence from both human (Jones e t  a l )  and mouse s t u d i e s  

(Chernoff) suggest t h a t  maternal i nges t i on  o f  e thanol  produces a  
d i so rde r  ( f e t a l  a lcohol  syndrome) cha rac t e r i zed  by pre  and post -  
n a t a l  growth r e t a r d a t i o n ,  c r a n i o f a c i a l ,  c a rd i ac  and j o i n t  abnor- 
m a l i t i e s  and developmental de lay .  We now r e p o r t  t h a t  r a t  pups 
born t o  a l coho l i c  mothers develop a  syndrome s i m i l a r  t o  t h a t  of 
MBD found i n  ch i ld r en .  Ethanol (35% of  t o t a l  c a l o r i e s )  o r  i so-  
c a l o r i c  sucrose  was added t o  l i qu id  Sus t aca l  from the second day 
o f  g e s t a t i o n  and cont inuing f o r  the  f i r s t  month of pos tna t a l  l i f e .  
Maternal a l coho l  averaged 126+55.7mg% and pups were c r o s s  f o s t e r -  
ed between 1-3 days a f t e r  b i r t h .  Body weight was s i g n i f i c a n t l y  
reduced in  r a t  pups born t o  a l coho l i c  mothers from b i r t h  onward, 
and matura t ion o f  r i g h t i n g  responses and eye opening was s i g n i -  
f i c a n t l y  delayed as  wel l .  Tota l  a c t i v i t y  was s i g n i f i c a n t l y  g r e a t -  
e r  i n  pups born t o  a l coho l i c  mothers a t  12 days (55.3% vs .  48.1%, 
p<O.OOl) and a t  19 days (75.8% vs .  57.5%, p 4 . 0 0 1 ) ,  but  by 26 
days of  age the hype rac t i v i t y  of  the  p rena t a l  a lcohol  groups had 
abated and was not d i f f e r e n t  from c o n t r o l s  (44.0% vs .  40.0%, 
p>0.05). Rat pups born t o  a l coho l i c  mothers were s i g n i f i c a n t l y  
impaired i n  T-maze learning a t  21 days, and i n  s h u t t l e  box per- 
formance a t  27 and 33 days. Our f i nd ings  suggest t h a t  maternal  
i nges t i on  of a lcohol  may produce s u b t l e  d e f i c i t s  i n  the  o f f s p r i n g  
cha rac t e r i zed  by hype rac t i v i t y  t h a t  abates  wi th  matura t ion and 
cogn i t i ve  d i f f i c u l t i e s  t h a t  p e r s i s t  - a  developmental p a t t e r n  
s t r i k i n g l y  s i m i l a r  t o  the syndrome of MBD found i n  ch i ld r en .  



PROLONGED CONTINUOUS WNITORING OF CEREBRAL VEN- 903 TRICULAR PRESSURE I N  STAGE 4 REYE SYNDROME. Bennett A, 
Shaywitz, John M. Leventhal and Michael S. Kramer, 

Yale Univ. Sch. of Med., Dept. o f .Ped . ,  New Haven. 
Evidence from both c l i n i c a l  and pathological  i nves t iga t ions  

suggest  t h a t  increased i n t r a c r a n i a l  pressure(1CP) i s  a  s i g n i f i -  
can t  f a c t o r  i n  the mor t a l i t y  of Reye syndrome. This,  coupled with 
a  c r i t i c a l  review of our previous 22 cases  which f a i l e d  to  docu- 
ment t he  e f f i cacy  of exchange blood t r ans fus ion  led us t o  include 
continuous v e n t r i c u l a r  pressure  monitoring i n  the  support ive  ca re  
of ch i ld ren  with Reye syndrome. To da t e ,  t h ree  ch i ld ren  ages 3-5 
years  have been managed wi th  continuous ICP monitoring. Al l  had 
s t age  415 coma by both c l i n i c a l  and EEG c r i t e r i a .  Blood NH3 con- 
cen t r a t ions  were 1086,316 and 586 ug% and a l l  had e l eva t ions  of 
SGOT, prothrombin time and CPK a s  wel l .  Rapid unpredic table  in- 
c r eases  i n  ICP occurred f o r  many days i n  a l l  ch i ld ren ,  though 
d i f f i c u l t y  con t ro l l i ng  ICP was most pronounced dur ing the  f i r s t  
t h ree  days of i l l n e s s  coinciding wi th  maximum blood NH3. Thera- 
peu t i c  measures most succes s fu l  i n  con t ro l l i ng  ICP were the  in t ra .  
venous adminis t ra t ion of mannitol and hypervent i la t ion.  Eleva- 
t i ons  i n  ICP occurred d e s p i t e  serum osmolar i ty  a s  high a s  416 
mosm. and following o r a l  g lyce ro l .  Rapid increases  i n  ICP a l s o  re- 
su l t ed  from rou t ine  manipulation of the  p a t i e n t s  (eg. t r achea l  
suc t ion ) .  Exchange blood t r ans fus ion  increased ICP i n  one ch i ld  
and had no e f f e c t  on ICP i n  another.  A l l  ch i ld ren  a r e  now com- 
p l e t e l y  normal 6  months a f t e r  t h e i r  i l l n e s s .  Our experience i n  
these  ch i ld ren  suggests  t h a t  vigorous support ive  therapy includ- 
ing ca re fu l  monitoring of ICP should be the  bas i s  on which any 
claims of s p e c i f i c  treatment i n  Reye syndrome must be compared. 

HYPERTENSIVE ENCEPHALOPATHY-THE DEFINITION AND a- 904 APPRAISAL OF A COMMON COMPLICATION OF HYPERTENSION I N  
CHILDREN, John T. Sladky, Bennett A. Shaywitz and 

Normal J. Siege l ,  Dept. o f  Ped., Yale Univ. Sch. of Med., Yale 
New Haven Hospi ta l ,  New Haven. 

Despite r ecen t  i n t e r e s t  i n  hypertension i n  the  p e d i a t r i c  age 
group, hypertensive encephalopathy remains a  poorly defined en- 
t i t y .  Over a  t e n  year  period 65 ch i ld ren  and adolescents  wi th  
documented hypertension 0 9 5 %  fo r  age) were evaluated a t  YNHH. 
Eleven presented wi th  neurologic involvement a s  the  primary mani- 
f e s t a t i o n  of  hypertension and e igh t  of these  11 demonstrated en- 
cephalopathy wi th  decreased l e v e l  of consciousness and convul- 
s ions .  Papilledema was present  i n  only 318 a t  the  time of t h e i r  
presenta t ion.  Of s ign i f i cance ,  was the  foca l  nature  of t h e i r  
neurological  symptoms with  foca l  motor s e i zu res  and/or l oca l i z ing ,  
neurological  f indings  present  i n  518. In add i t i on  two pa t i en t s  
developed c o r t i c a l  b l indness  and one presented with an acute  per- 
s o n a l i t y  change. Lumbar puncture revealed moderate e l eva t ions  i n  
t he  opening pressure  (516) and CSF p ro te in  (516). EEG evidence of 
foca l  slow wave a c t i v i t y  was seen i n  316 pa t i en t s  sho r t ly  a f t e r  
t h e i r  acute  episode, one corresponding t o  a  region of increased 
foca l  uptake on b r a i n  scan. The d ive r se  CNS manifes ta t ions  of 
hypertension i n  t h i s  s e r i e s  a r e  consonant with theo r i e s  t h a t  
pos tu l a t e  l oca l  and mul t i cen t r i c  baro in ju ry  t o  the blood b ra in  
b a r r i e r  a s  the  primary pathophysiologic mechanism of hypertensive 
encephalopathy. The evolut ion of t h i s  i n s u l t  i s  complex wi th  
i n i t i a l  foca l  abnormal i t ies  t h a t  may progress t o  a  more general -  
ized b ra in  involvement cha rac t e r i zed  by ce reb ra l  edema and in- 
creased i n t r a c r a n i a l  pressure .  

THE DIVING REFLEX IN NEONATES BY AIR STIMULI 
J .  B a l d w i n  S m i t h ,  J a m e s  A. McCubbin,  C h a r l e s  905 P .  McCraw, a n d  R i c h a r d  L. Weaver ,  S p o n s o r e d  
by  Jimmy L. Simon.  Bowman Gray  S c h o o l  o f  Med- 
i c i n e ,  W i n s t o n - S a l e m ,  N o r t h  C a r o l i n a  

The d i v i n g  r e f l e x  h a s  b e e n  i m p l i c a t e d  i n  t h e  e t i o l -  
o g y  o f  t h e  S u d d e n  I n f a n t  D e a t h  Syndrome .  I n  n e o n a t e s ,  
we e l i c i t e d  t h i s  r e f l e x  by  d e l i v e r i n g  a  2 - 3  s e c .  b u r s t  
o f  a i r  a t  2S°C a t  a  r a t e  o f  1 5  ~ . / m i i .  t o  t h e  f a c e  o v e r  
t h e  d i s t r i b u t i o n  o f  t h e  o p h t h a l m i c  o r  m a x i l l a r y  divisirn 
o f  t h e  t r i g e m i n a l  n e r v e .  The a i r  s t i m u l u s ,  e l e c t r o c a r -  
d i o g r a m ,  i n s t a n t a n e o u s  h e a r t  r a t e  c h a n g e ,  a n d  r e s p i r a -  
t i o n s  ( b y  c h e s t  p n e u m o g r a p h )  w e r e  r e c o r d e d  b y  a G r a s s  
P o l v e r a u h .  The  o c c u r r e n c e  o f  i m m e d i a t e  a u n e a  a n d  b r a d v -  
c a r d r a  ; e r e  c o n s i d e r e d  a  p o s i t i v e  d i v i n g '  r e f l e x .  Of 7 6  
n e o n a t e s  b e t w e e n  3 8 - 4 4  w e e k s  p o s t c o n c e p t i o n a l  a g e  ( g e s -  
t a t i o n a l  a g e  p l u s  p o s t n a t a l  a g e ) ,  2 1  n o r m a l  a n d  50 a b -  
n o r m a l  i n f a n t s  h a d  no d i v i n g  r e f l e x .  However ,  5  neonates 
w i t h  m a j o r  n e u r o l o g i c a l  a b n o r m a l i t i e s  h a d  a  p o s i t i v e  
d i v i n g  r e f l e x  i n  a t  l e a s t  20% o f  t h e  t r i a l s .  S t u d i e s  o f  
23  o l d e r  n o r m a l  a n d  a b n o r m a l  i n f a n t s  ( 4 6 - 9 9  weeks  p o s t -  
c o n c e p t i o n a l  a g e )  r e v e a l e d  a n  i n c r e a s i n g  i n s t a n c e  o f  
d i v i n g  r e f l e x  i n  b o t h  g r o u p s .  T h u s ,  w h i l e  t h e  d i v i n g  
r e f l e x ,  a s  e l i c i t e d  b y  a i r  s t i m u l a t i o n ,  i s  n o t  p r e s e n t  
i n  n o r m a l  n e o n a t e s  a t  3 8 - 4 4  weeks  p o s t c o n c e p t i o n a l  a g e ,  
i t  may b e  p r e s e n t  i n  n e u r o l o g i c a l l y  a b n o r m a l  i n f a n t s .  
F u r t h e r ,  w i t h  i n c r e a s i n g  a g e  t h i s  r e f l e x  i s  more  e a s i l y  
e v o k e d .  

CHANGING PROGNOSIS FOR INFANTS WEIGHING 11000 GMS. 906 AT BIRTH. C h r i s t i n i a  T. Ukrainski,  J e f f r ey  J.  
Pomerance, Diane H. Henderson, Andrea H. Nash, and 

Donald A. Lackey, Dept. Ped.,  Cedars-Sinai Medical Center and 
UCLA Sch. Med., Los Angeles. (Spon. by B. M. Kagan) 

Improved neonata l  outcome has  been confined pr imari ly  t o  in- 
f a n t s  weighing >I000 gms. a t  b i r t h .  Recently published su rv iva l  
r a t e s  f o r  i n f a n t s  weighing LlOOO gms. a t  b i r t h  range between 8  
and 31%. 

Between January 1973 and June 1975, 77 i n f a n t s  weighing i l O O O  
gms. a t  b i r t h  were admitted t o  t he  Neonatal In t ens ive  Care Unit.  
Thir ty- three  (43%) i n f a n t s  were inborn, 44 (57%) were t ranspor ted 
from out lying hosp i t a l s .  Th i r ty  i n f a n t s  (39%) survived wi th  
b i r t h  weights ranging between 620-1000 gms. (avg. 875 gms). Ges- 
t a t i o n a l  ages ranged between 25-32 wks. (avg. 28.5 wks). Six  of 
26 (23%) i n f a n t s  weighing between 500-750 gms. survived. To 
da t e ,  23 of 30 surviving i n f a n t s  havr had neurological  and Gesell  
developmental evaluat ions  a t  post -nata l  ages varying from 6 
months to  2% years .  The mean Developmental Quotient (D.Q.), 
corrected f o r  prematur i ty ,  is 89 (range 36-114). Sixteen of 23 
(70%) i n f a n t s  have D.Q.'s >80. One of t hese  has  grade I r e t r o -  
l e n t a l  f i b r o p l a s i a  (RLF). Two i n f a n t s  (twins) have s p a s t i c  
quadr ipares is  wi th  D.Q.'s i n  t he  60 's .  Four of 23 a r e  severely  
r e t a rded .  One of t hese  has grade V RLF. One i n f a n t  could not  
be evaluated developmentally because of minor motor s e i zu res .  

Advances i n  p e r i n a t a l  ca re  a r e  bene f i t i ng  even the  smal les t  
i n f a n t s .  Most important ly ,  i n t a c t  su rv iva l  is  occurr ing wi th  
inc reas ing  frequency. 

INTRACRANIAL PRESSURE MEASUREMENTS I N  NEWBORNS USING 907 A NONINVASIVE TECHNIQUE. D. V i d y a m  and T.N.K. 
Ra ju. Abraham Lincoln School of Medicine, Univer. of - 

I l l .  Hosp., Department of Ped ia t r i c s ,  Chicago, 1 1 .  
Because of technical  d i f f i c u l t i e s  i n t r ac ran ia l  pressure  (ICP) 

in the  s i c k  neonate i s  not rou t ine ly  monitored. We descr ibe  a  
simple noninvasive technique of measuring ICP in newborns. Afiber 
o p t i c  t ransducer  i s  f i xed  over a n t e r i o r  fontanel  and connected t o  
ICP monitor (Ladd ICP Model #1700, Hoffmann LaRoche, Inc) with a  
recorder ;  a n t e r i o r  fontanel  pressure  (AFP) was measured in 3  
groups of infants .  The mean5.E. pressure  in cmH20 in 3  posi t ions  
of the head a r e  shown below. 

Horizontal Head Up Head Down 
Term (30) lo. 1420.39 5.6450.33 14.58k0.57 
Preterm (6) 9.5620.83 5.33k0.46 17.1422.30 
Acutely i l l  (15) 13.585.85 10.3221.52 16.6821.19 

The AFP in hor izonta l  pos i t i on  was s i g n i f i c a n t l y  higher  in a- 
cute ly  i l l  i n f an t s  than in heal thy term o r  preterm infants  (p<05). 
The increased AFP in the  s i c k  infants  may be r e l a t ed  t o  r e l a t i v e  
hypoxia and brain  edema. Change in AFP with d i f f e r e n t  head posi- 
t i ons  indicates  the s e n s i t i v i t y  of t ransducer .  Simultaneous mea- 
surement of spinal  f l u i d  pressure  in 3  infants  and v e n t r i c u l a r  
pressure  in 3 hydrocephalic infants  co r r e l a t ed  well wi th  AFP (n=6, 
r-0.95, p<.01). In 3  infants  with c l i n i c a l  d iagnosis  of  i n t r ac ra -  
n i a l  hemorrhage, AFP rose t o  19.6, 18.4, 23.4 cmH20. AFP did not 
increase  s i g n i f i c a n t l y  wi th  varying pressures  of constant  d i s -  
tending pressure  in 4  infants  t e s t ed .  The da t a  suggests  t h a t  t h i s  
simple noninvasive technique of measuring ICP has a  g rea t  poten- 
t i a l  in the management of s i c k  neonates.  

ONCOLOGY 
DEMONSTRATION OF A PHOSPHATURIC SUBSTANCE IN 

908 EPIDERMAL NEVI SYNDROME (E.N.s. ) ASSOCIATED WITH 
RESISTANT RICKETS. 

Lorenzo C .  Aschinberg, Lawrence M. Solomon, Petros  M .  ZeiS, 
Parvin J u s t i c e  and I r a  M.  Rosenthal. Abraham Lincoln School of 
Medicine, Univ. of I l l .  Hosp. 
I l l .  

Resolution of Vitamin D r e s i s t a n t  r i c k e t s  following removal of 
s eve ra l  types of tumors has  been previously  r epor t ed .  A 12 year  
o ld  male was found t o  have severe  progress ive  V i t . D .  r e s i s t a n t  
r i c k e t s  with marked hypophosphatemia i n  a s soc ia t ion  with hyper- 
~ i ~ m e n t e d .  l i n e a r .  verrucous. epidermal tumors t y p i c a l  of E.N.S. r - - - - -  , . 
Serum calcium was'9.4 mg%, phosphorus (P) 2.2 mg%; a l k a l i n e  phos- 
phatase  313 I.U. Fract ional  excret ion of phosphorus (FEp) was 65%. 
Serum parathyroid  hormone (P.T.H.) was normal. Marked lo s s  o f  
bone dens i ty  and s igns  of r i c k e t s  were observed on roentgenograms. 
Following removal o f  s eve ra l  nevi ,  V i t . D .  and phosphate supple- 
ments, previously  ine f f ec t ive ,  r e su l t ed  i n  an inc rease  i n  serum 
P, a  decrease  i n  FEp t o  28%, improvement i n  symptoms and radio-  
l og ica l  evidence of heal ing.  A po r t ion  of excised t i s s u e  was 
homogenized and t h e  supernatant  i n j ec t ed  i n t o  a  puppy. TWO hours 
a f t e r  i n j e c t i o n  a  marked phosphaturia was observed with an in -  
crease  i n  FEp from 43% t o  100%. No changes i n  hematocr i t ,  glomer- 
u l a r  f i l t r a t i o n  r a t e  and f r a c t i o n a l  excret ion of Na were noted. 
I t  i s  pos tu l a t ed  t h a t  phosphatur ic  substances  e laborated by some 
o f  t h e  nevi  were responsible  f o r  t h e  r i c k e t s  i n  t h i s  case  and 
t h a t  s ec re t ion  of r e l a t e d  compounds a r e  responsible  f o r  r e s i s t a n t  
r i c k e t s  and osteomalacia associa ted with o the r  tumors. 



HIGH-DOSE STEROIDS FOR INTERSTITIAL PIIEUilONITIS IN 909 PATIENTS RECEIVING CANCER CHEMOTHERAPY. Jerry L. 
Barbosa, Nancy B. McWilliams and Harold 11, Maurer. 

Medical College of Virginia, Department of Pediatrics, Richnond,Va 
High-dose steroids (methylprednisolone, 2 mg/Kg I.V., q 4,h) 

produced marked clinical improvement within 12 hours in 6 epi- 
sodes of severe interstitial pneu~nonitis occurring in 5 children 
with leukemia or lymphonla. 

Nonproductive cough and progressive dyspnea with temperatures 
ranging from 1020 to 1060 F were present in all cases. Severe 
hypoxemia (p02 ranging from 28 to 51 mmllg) without hypercapnia 
was present. Absolute neutrophil counts ranged from 750 to 3,030/ 
nn3. Lymphopenia (t1,000/mm3) was present in 2 patients. Only 2 
of the children were receiving metl~otrexate and another 2, pred- 
nisone in standard doses when symptoms developed. 

Radiologic examination disclosed a diffuse interstitial pat- 
tern bilaterally in all cases. Lung biopsy in 3 patients showed 
interstitial infiltration with mononuclear cells, intra-alvec~ar 
fibrin and increased intersti ti a1 fibrous tissue. Bacteri a1 , 
viral, fungal and protozoan studies were negative and broad 
spectrum antibiotics were without effect. 

High-dose steroid therapy was tapered after 3 to 5 days and 
discontinued at 7 to 10 days with no recurrence of symptoms. 

We conclude that in children with severe interstitial pneu- 
monitis, where bacterial, fungal and protozoan causes have been 
excluded, hi gh-dose steroids can produce a prompt and dramatic 
clinical response. 

CHOLEDOCHAL CYST: REVIEW OF NINETEEN CASES. Barbara 910 Barlow, Edward Tabor, William A. Blanc, Thomas V. 
Santulli, Ruth C. Harris. Columbia Univ. Col. of 

Physicians & Surgeons, Depts. Pediatrics, Surgery and Pathology, 
New York, N.Y. 

A 25 year experience with choledochal cyst identified 2 
distinct groups of patients: 8 infants under one year initially 
diagnosed as biliary atresia, with associated atresias, severe 
cirrhosis, portal hypertension, and high mortality, and 11 older 
patients with mild cirrhosis and associated choledochocystlith- 
iasis and pancreatitis. The review suggests that the infants 
had a congenital form and the children an acquired form of com- 
mon duct dilatation, perhaps related to a common channel with 
reflux of pancreatic juice into the common bile duct. 

The classic symptom triad occurred in 1Vf3pf the older pa- 
tients and in none of the infants. Serial I rose bengal scan 
was the most accurate diagnostic test. Follow up from 6 months 
to 25 years showed a high incidence of late post-op complica- 
tions: 80% for choledochocyst-duodenostomy, 57% for choledocho- 
cyst-jejunostomy, 20% for choledochocyst-jejunostomy with chole- 
cystectomy. The review encourages a high index of suspicion 
since the symptoms are intermittent, non specific and delayed 
diagnosis is cornon. The importance of long term follow up is 
emphasized because of the frequency of late complications such 
as cholangitis, stoma1 stenosis, pancreatitis, and choledocho- 
cystlithiasis. 

CENTRAL NERVOUS SYSTEM TUMORS IN CHILDREN 912 Jacqueline R. Farwell and George 3 .  Dohrmann (spons. 
by Howard A. Pearson), Yale University School of 

Mealclne, Dept. of Pediatrics and Sections of Neurosurgery and 
Neuropathology, New Haven, Connecticut. 

Of 488 central nervous system neoplasms occurring in children 
over a 39 year period, 467 were intracranial and 21 were intra- 
spinal. The most common intracranial neoplasms were astrocytoma 
(28%), medulloblastoma (25%), craniopharyngioma (9%), glioblastoma 
~ultiforme (9%), and ependymoma (6%). Of the intracranial tumors, 
24% were located in the cerebral hemispheres, 15% in the brain 
stem, 47% in the cerebellum, and 14% in the sella-chiasm region. 
The average age at diagnosis was 7.7 years, with a peak in occur- 
rence at age three. Male to female ratio was 1.3:1, the male 
predominance being found in nearly all histopathological types. 
9verall mean survival was 53.4 months and varied greatly relative 
to the type of tumor, ranging from 10.8 months in glioblastoma 
multiforme to 135.6 months in optic glioma. Survival also dif- 
fered with location: mean survival was 45.3 months in the cere- 
bral hemispheres, 13.7 months in the brain stem, 63.9 months in 
the cerebellum, and 71.3 months in the sella-chiasm region. Of 
the intraspinal neoplasms, the most frequently noted were astro- 
cytoma (47%3 and ependymoma (24%). The mean age at diagnosis 
bas 10.2 years with a male to female ratio of 1:l. The average 
survival from diagnosis (54.1 months) was comparable to that of 
intracranial neoplasms. Detailed analysis of each histopatholo- 
gical type of tumor relative to age at diagnosis, sex, anatomical 
location and survival from diagnosis are reported. 

CHANGING ERYTHROCYTE CLONES IN JUVENILE CHRONIC MYE- Congenital Agranulocytosis and Histiocytic 

ECHOCARDIOGRAPHIC ASSESSMENT OF LEFT VENTRICULAR 913 FIlNcTIoN IN CHILDREN RECEIVING ADRIAMYcrN (Am) OR 
DAUNORUBICIN (DNR). Angela C. Gilladoga, Charlotte T. 

C. Tan, M. Lois Murphy and Howard Thaler. Memorial Sloan- 
Kettering Cancer Center. Department of Pediatrics. New York City. 

Studies were done on 146 children,'ages 2-17, to determine 
whether cardiotoxicity can be detected early in patients (pts) 
receiving ADR or DNR, two effective antitumor antibiotics with 
total dose now limited to 500 mg/m2 because of cardiomyopathy 
(CblY) which manifests late and often only when severe. The 

911 LOlD LEUKEMIA. George J. Dover, Samuel H. Boyer, 914 ~ ~ m p h o m a .  ~riscilla A .  Gilman, Prawat ~ i t i -  
William H. Zinkham. Johns Hopkins Univ. Sch. of Med., yanant. Med.Col.of Ga., Dept. of Ped. and 

Dept. of Pediatrics, Baltimore. Path., Augusta. (Spons by Alex F. Robertson) 

mean circumferential fiber 
shortening rate (circ/sec)--Vcf 
fractional shortening (%) --FS 
and ejection fraction (%) --EF 

Clones of erythrocytes in a 3 year old, Black female with 
juveni le chronic myeloid leukemia (JCML) were defined by membrane 
characteristics, F-cell and A-cell reactions, Orskov-Jacobs- 
Stewart hemolysis, and enzyme activities. The characteristics of 
the clones identified over 8 months are summarized below. 

% Total Day I Carbonic Orskov 
RBC in After Antigen Anhydrase 3rd 

Clone Clone Diagnosis Hb F Hb A Titer I and I I Factor 
1 97 27 ++++ ++ Neg. Fetal Adult 
1 1  20 240 ++++ ++ Pos. Adult Adult 
1 1 1  50 240 - ++++ Pos. Adult Adult 
IV 30 240 f ++++ POS. Fetal? Fetal? 

Whole blood erythrocyte G6P0, 6PGD, hexokinase, pyruvate kinase, 
and lactate dehydrogenase were fetal like on Day 27 and Day 240; 
Hb F was 68.5% on Day 27, 36.1% on Day 221, and 16.7% on Day 240; 
Hb A2 was always less than 1.5%. These data indicate: (I) dif- 
ferent clones of erythrocytes appear during the course of JCML, 
(2) individual clones may exhibit inappropriate fetal and adult 
characteristics, (3) progression to predominance of fetal ery- 
thropoesis as described in previous patients with JCML is not a 
characteristic of this patient. Reasons for the emergence of 
different clones of RBC may include effects of chemotheraputic 
agents and/or etiologic factors responsible for malignant trans- 
formation. 

A 24 year old girl with congenital agranulocytosis 
developed respiratory distress and died with a media- 
stinal lymphoma. Parents are not related and have nor- 
mal blood counts. A second cousin,ill 5 months(mos), 
died at 7 mos without a bone marrow(BM)with "acute 
leukemia". Blasts were not recorded in his blood. A 3 
mo old brother has moderate neutropenia. Recurrent res- 
piratory and skin infections began at 5 mos. Hyper- 
globulinemia,neutropenia(78-6OOneutrophil/cu,mm.)and 
varying degrees of eosinophilia and monocytosis were 
observed during well periods with transient neutrophi- 
lia(2900neutrophil/cu.mm.)during severe bacterial in- 
fections. Monocytosis,eosinophilia,plasma cells, and 
myeloid arrest pattern characterized the BM. Immuno- 
globulin levels were normal or increased. Tonsils and 
lymph nodes(Ln)were present. Chromosome morphology was 
abnormal. Other congenital abnormalities,poor growth, 
diarrhea and malabsorption were not present. Monilial 
skin test was positive. Live virus vaccines were tol- 
erated well. A 5cm histiocytic lymphoma surrounded and 
invaded the lower trachea. A 3gm thymus,separate from 
the tumor,had severe lymphoid depletion,lack of cor- 
tiomedullary demarkation and rare Hassall's corpus- 
cles. Lymphocytes were present in the spleen but re- 
duced in peripheral Ln. Ln germinal cqnters were few. 
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from simultaneously recorded echocardiogram, electrocardiogram, 
phonocardiogram and carotid pulse showed 
rence between 15 normal children and 20 
pts prior to treatment (PTRx) compared 
to decreased indices in 5 pts with 
heart failure (HF) from ADR or DNR CMY. 
Of 106 pts without HF, 16 with inciden- 
?a1 cardiac radiation (CRT), 39 (37%) 
had 2-3 indices below 2SD. Results 
grouped according to total dose re- 
ceived (mg/m2) are shown. It appears that early cardiotoxicity 
can be detected by echocardiography and should be useful for 
lollow-up of pts to individualize dose limitation. 

Supported by NCI Grant CA-05826 & J.H. Selig Mem. Fund, Inc. 

W 
1.38'0.12 
36.5 t3.2 
74.6 '3.9 

PTRx 
1.42'0.15 
35.7 '3.1 
73.4 '3.5 

CMY 
0.67'0.31 
16.8 '5.8 
41.4'12.4 



. NEUROBLASTOMA IN INFANTS UNDER A YEAR O F  915 AGE: THE VALUE OF THERAPY. Alexander A. Green, F. 
Ann Hayes, St. Jude Children's Research Hospital, Divisions of 

Hematology-Oncology and Immunology, Memphis, TN. Sponsored by Joseph 
Simone. 

Thirty-seven infants with neuroblastoma diagnosed during the first year 
of life were treated according to disease stage, as follows: surgery only - 3 
patients with stage I disease; surgery + irradiat~on - 5 stage 1IA patients: 
surgery + irradiation + cyclophosphamide (Cyclo) and vincristine (VCR) - 6 
stage IIB patients. All but one of these infants with localized disease survive 
for 1 to 1 2  years (median 5 years) with no evidence of disease. 

Twenty-three patients had disseminated (or stage 111) neuroblastoma, 18 
with bone marrow involvement. In addition to limited surgery and occasional 
irradiation, therapy for this group consisted of one of the following drug 
combinations: (i) Cyclo + VCR, (ii) Cyclo + VCR + Adriamycin, or 
(iii) Cycle + Adriamycin. Complete responses to treatment were obtained in 
13 of these infants and a partial response in 1. Nine patients had no 
response. Of the complete responders, 2 have developed recurrent disease, 1 
of whom has died. Nine of the 10 patients without a complete response have 
died of progressive disease. Thus, 14 of 23  patients (60%) are still alive for 4 
months to  12.5 years (median 4.5 years). Only 1 infant in this group has 
evidence of disease. This analysis demonstrates that among infants with 
disseminated disease survival correlates with response to  therapy. It was not 
possible to substantiate the popular notion that infants with IVS (Evans') 
neuroblastoma have a better prognosis than others. We conclude that extent 
of disease is the only criteria for selecting a subgroup of infants with good 
prognosis, and therefore that all infants with neuroblastoma should receive a 
course of therapy appropriate to their disease stage. 

TERMINAL DEOXYNUCLEOTIDYL TRANSFERASE (TdT) IN CHILD- 916 HOOD MALIGNANCY. Martha F. Greenwood, Mary S.  Cole- =, John J. Hut ton ,  B e a t r i c e  C. Lampkin, =. u, and P h i l l i p  Hol land ,  Univ. of Ky. Med. Sch.,  Depts.  of 
Ped., Med., Biochem., Lexington  and C h i l d r e n ' s  Hosp., C i n c i n n a t i .  

TdT, a DNA polymerase,  i s  found i n  h i g h  c o n c e n t r a t i o n  i n  thy- 
mus, low c o n c e n t r a t i o n  i n  normal BM and i s  a b s e n t  i n  a l l  o t h e r  
normal t i s s u e s .  TdT was examined i n  PB and BM c e l l s  i n  a c u t e  lym- 
p h o b l a s t i c  leukemia (ALL), non-Hodgkin's lymphoma w i t h  leukemic 
t r a n s f o r m a t i o n ,  rhabdomyosarcoma and neuroblastoma w i t h  BM me- 
t a s t a s i s ,  ITP and a p l a s t i c  anemia ( A A ) .  R e s u l t s  a r e :  
Diagnos is  PB b l a s t s  % PB TdT BM b l a s t s  % BM TdT 
ALL-diagnosis(l3) 14-94 47+26 76-97 57+44 
ALL-remission(24) 0 .60+.42 0-5 2.90i2.19 
ALL-relapse (7) 0-32 36+50 67-98 256+314 
Non-Hodgkin's lymphoma(3) 7-97 .76 76-97 4.47 
Neuroblastoma(2) 0 2.20 p r e s e n t  .74 
Rhabdomyosarcoma(2) 0 .87 p r e s e n t  4.76 
ITP(7) 0 .44+.08 0 5 .17i3 .13  
A p l a s t i c  anemia (5) 0 ND 0 2 . 3 6 i . 9 1  
C o n t r o l s ( l 2 )  0 .29+.57 0 3.26i1.14 

TdT a c t i v i t y  ( u n i t s / l O ~ c e l l s )  was markedly e l e v a t e d  i n  a l l  
ALL ~ a t i e n t s  a t  d i a e n o s i s  and r e l a ~ s e  w h i l e  r e m i s s i o n  TdT l e v e l s  - 
were w i t h i n  t h e  c o n t r o l  range .  TdT a s s a y s  i n  leukemic t r a n s f o r -  
mat ion  of  non-Hodgkin's lymphoma, m e t a s t a t i c  neuroblastoma and 
rhabdomyosarcoma, ITP and AA were w i t h i n  t h e  c o n t r o l  range .  Ele- 
v a t e d  TdT l e v e l s  a p p e a r  d i a g n o s t i c  of d i s e a s e  a c t i v i t y  i n  ALL 
and a r e  of v a l u e  i n  d i s t i n g u i s h i n g  ALL from o t h e r  BM malignan- 
c i e s  and c o n d i t i o n s  producing c y t o p e n i a s  and marrow hypoplas ia .  

INCREASED NUMBERS OF MITOTIC CELLS I N  NON-STIMULATED 918 BLOOD CULTURES OF CHILDREN WITH ACUTE LEUKEMIA ( A L ) .  

James R. Humbert, H e l v i s e  G. Morse, John J. H u t t e r ,  
A r t h u r  Robinson (Spon. by C h a r l e s  S. August) .  Univ. Colo. Med. 
C t r . ,  Depts.  o f  Biophys ics /Genet ics  and P e d i a t r i c s ,  Denver 
C h i l d r e n ' s  Hosp., Hematology/Oncology C t r . ,  and N a t i o n a l  Jewish 
Hosp., Denver. 

High numbers of spontaneous  m i t o s e s  (SM) a r e  o f t e n  p r e s e n t  i n  
b lood c u l t u r e s  o f  leukemic p a t i e n t s .  These d i v i d i n g  c e l l s  have 
been assumed t o  b e  leukemic i n  o r i g i n ,  a s  t h e y  o f t e n  c a r r y  cy to-  
g e n e t i c  a b e r r a t i o n s  i d e n t i c a l  t o  t h o s e  of  s imul taneous  bone 
marrow (BM) c u l t u r e s  d u r i n g  r e l a p s e .  We i n v s s t i g a t e d  SM i n  un- 
s t i m u l a t e d  blood c u l t u r e s  o f  46 c h i l d r e n  w i t h  AL (39 lympho- 
b l a s t i c ,  7 g r a n u l o c y t i c ) .  The number o f  SM was de termined  i n  24- 
h r .  b lood c u l t u r e s  w i t h o u t  PHA, and r e p o r t e d  a s  m i t o s e s  p e r  
5 x 1 0 ~  leukocytes .  BM c e l l  chromosomes were s i m u l t a n e o u s l y  e v a l -  
ua ted .  Of 21  r e m i s s i o n  (REM) p a t i e n t s ,  14 long-term (LT) p a t i e n t s  
were o f f  t h e r a p y  from 4-20 months. Twenty-five c h i l d r e n  were i n  
r e l a p s e  ( E L ) .  Low numbers o f  SM were observed  i n  1 5  non-leukemic 
c o n t r o l s  (X _t SEM: 0 . 7 5 . 4 ;  range:  0-3). R e s u l t s  i n  REL and REM 
p a t i e n t s  were r e s p e c t i v e l y  4 4 . 9 5 0 . 9  and 14.854.0 and d i f f e r e d  
s i g n i f i c a n t l y  (p<0.01) from c o n t r o l  v a l u e s  and from themselves .  
Three REL p a t i e n t s  and 7 REM p a t i e n t s  ( i n c l u d i n g  6 LT) had normal 
numbers of SM. I n  5 REL c a s e s  who d i s p l a y e d  chromosomal abbera-  
t i o n s  i n  57 5 1 . 5 %  of  t h e i r  m i t o s e s ,  t h e  abnormal i ty  was p r e s e n t  
o n l y  i n  22.6+9.8% o f  t h e i r  b lood SM (p<0.05) ;  most SM were t h u s  
of  normal karyotype  i n  t h e s e  c a s e s .  Our d a t a  i n d i c a t e  t h a t  most 
d i v i d i n g  c e l l s  p r e s e n t  i n  t h e  b lood o f  leukemic c h i l d r e n  d u r i n g  
REL o r  REM may b e  non-leukemic i n  o r i g i n .  

MULTIPLE CASES OF LYMPHOEPITHELIOMA AND BURKITT'S 919 LYMPHOMA I N  A CANADIAN FAMILY. I .  HLA TYPING, EBv 
ANTIBODIES AND SERUM IMMUNOGLOBULINS 

J e a n  H. Joncas, E r n e s t  m, J e a n - P i e r r e  Wastiaux, Michele Ley- 
&, Louise  R o b i l l a r d  and JosB Menezes (Sponsored by R .  -) 
Armand F r a p p i e r  I n s t i t u t e ,  Montrea l ;  S t e  J u s t i n e  H o s p i t a l ,  Mon- 
t r e a l ;  U n i v e r s i t y  of  Montreal ,  Montrea l ;  Enfant  J e s u s  H o s p i t a l ,  
QuBbec, Canada. 

Two nasopharyngeal  carcinomas of t h e  lymphoepithelioma t y p e  
and two B u r k i t t ' s  lymphomas w i t h  t h e  c h a r a c t e r i s t i c  h i s t o p a t h o -  
l o g i c  f e a t u r e s  have been observed  i n  t h r e e  young s i b l i n g s  and one 
f i r s t  degree  cous in  from a l a r g e  f r e n c h  Canadian f a m i l y .  The 
Eps te in-Barr  v i r u s  a n t i b o d y  t i t e r s  a v a i l a b l e  i n  t h e  two lympho- 
e p i t h e l i o m a  b u t  n o t  i n  t h e  B u r k i t t  lymphomas were,  a s  expected ,  
markedly e l e v a t e d  e s p e c i a l l y  i n  one of t h e  two. HL-A t y p i n g  of  
t h e  f a m i l y  members f a i l e d  t o  d i s c l o s e  HL-A 2 and HL-A S i n  2 
p r e v i o u s l y  a s s o c i a t e d  w i t h  lymphoepithelioma i n  Asia .  The occur- 
r e n c e ,  however, of a plasmacytoma i n  1 o t h e r  f i r s t  d e g r e e  c o u s i n ,  
and of low serum IgA i n  s e v e r a l  s i b l i n g s  and c o u s i n s ,  s u g g e s t  t h e  
p o s s i b i l i t y  of a p r e d i s p o s i n g  B c e l l  d y s f u n c t i o n  i n  t h e  develop- 
ment of t h e s e  tumors i n  t h e  fami ly  under s t u d y .  P e r i p h e r a l  
lymphocytes from a l l  s u r v i v i n g  members of  t h i s  f a m i l y  have been 
p u t  i n  c u l t u r e  and t h e i r  t h r o a t  washings put  on cord  b lood lym- 
phocytes  (CBL) i n  an  a t t e m p t  t o  document d e f e c t i v e  i n t r a c e l l u l a r  
c o n t r o l  of t h e  p e r s i s t e n t  EBV genome which could  m a n i f e s t  i t s e l f  
by r a p i d  t r a n s f o r m a t i o n  of  t h e i r  p e r i p h e r a l  lymphocytes i n  v i t r o  
i n t o  permanent c e l l  l i n e s  and e x c r e t i o n  of  t h e  CBL t ransforming 
a g e n t  (presumable EBV) i n  t h e i r  s a l i v a .  

ELEVATED SERUM IMMUNOREACTIVE CALCITONIN ( iCT) IN  NULL CELL LYMPHOBLASTIC LEUKEMIA I S  A MALIGNANCY OF 917 LEUKEMIA-LYMPHOMA. Nasrol  l a h  Hakami , Alan D. Mease, 920 IMMATURE B LwHOCYTES. 
and Constant ine S. Anast, Univ. o f  Mo. School o f  Joseph Kaplan and Ward D. P e t e r s o n ,  Jr. 

Medicine, Dept. o f  C h i l d  Health,  VA Hosp i t a l ,  Columbia, Mo. and Wayne S t a t e  U n i v e r s i t y  Medical  Schoo1,Chi ldren ' s  H o s p i t a l  of 
Walter Reed Army Hosp i t a l ,  Washington, D.C. Michigan, Department of P e d i a t r i c s ,  D e t r o i t .  

Calc i  t o n i n  (CT) , a hypocalcemic po lypept ide hormone produced We have compared r a b b i t  a n t i s e r a  t o  human B and T lylnphoblast  

by t h y r o i d  C-ce l l  s  i s  t y p i c a l l y  e levated i n  medul lary carcinoma c e l l  l i n e s  f o r  r e a c t i v i t y  t o  normal T and B c e l l s  and t o  leukemic 
o f  the t hy ro id ,  a  C -ce l l  tumor. I n  add i t i on ,  e levated l e v e l s  o f  lymphoblas ts  from p a t i e n t s  w i t h  T c e l l  leukemia ( t h o s e  w i t h  E- 
serum iCT have been repo r ted  i n  o the r  mal ignancies, b u t  n o t  i n  r o s e t t e  p o s i t i v e  lymphoblas ts  and/or  thymic en largement)  and Nul l  
acute  lymphocyt ic leukemia (ALL) o r  lymphoma. We have s tud ied  c e l l  leukemia ( p a t i e n t s  wi thout  thymic enlargement whose lympho- 
t h ree  pa t i en t s ,  two w i t h  ALL and one w i t h  B u r k i t t ' s  lymphoma w i t h  b l a s t s  a r e  E - r o s e t t e  n e g a t i v e  and l a c k  s u r f a c e  immunoglobulin 
e leva ted  l e v e l s  o f  serum iCT. and complement r e c e p t o r s ) .  By complement-dependent c y t o t o x i c i t y  
Pa t i en t  (Age/Sex(yrs) Diagnosis Ca(mg/dl) P(mg/dl) iCT(pg/ml) snd a b s o r p t i o n  of c y t o t o x i c i t y  a n t i s e r u m  t o  B c e l l  l i n e  CCRF-SB 

1 9/M ALL 7.9 3.0 20,000 absorbed w i t h  au toc thonous  T c e l l  l i n e  HSB-2 r e a c t s  w i t h  some 
2 6/M ALL 4.9 10.0 252 normal B lymphocytes and w i t h  lymphoblas ts  from p a t i e n t s  w i t h  
3 7/M B u r k i t t ' s  7.0 3.3 1,045 Nul l  c e l l  leukemia b u t  d i d  n o t  r e a c t  w i t h  normal T c e l l s  o r  

( iCT i n  normal and 6  c h i l d r e n  w i t h  ALL i n  remiss ion <I50 pg/ml) lymphoblas ts  from T c e l l  leukemia.  Converse ly ,  a n t i s e r a  t o  T 
The chromatographic e l u t i o n  p a t t e r n  o f  serum iCT i n  p a t i e n t  c e l l  l i n e  HSB-2 absorbed w i t h  B c e l l  l i n e  CCRF-SB r e a c t e d  w i t h  

( 1 )  was und i s t i ngu i shab le  from iCT o f  p a t i e n t s  w i t h  medul la ry  some normal T c e l l s  and w i t h  T c e l l  leukemia lymphoblas ts  b u t  d i d  
carcinoma 6 f  t hy ro id .  There was no c l i n i c a l  evidence o r  f a m i l y  n o t  r e a c t  w i t h  B c e l l s  o r  lymphoblasts from Nul l  c e l l  l eukemias .  

h i s t o r y  o f  medul la ry  carcinoma o f  t h y r o i d  i n  these pa t i en t s .  I n  These f i n d i n g s  i n d i c a t e  t h a t  Nul l  c e l l  lymphoblas t ic  leukemia,  
add i t i on ,  pos t  mortem t i s s u e  examinat ion by l i g h t  and e l e c t r o n  t h e  most common form of ch i ldhood leukemia,  i s  a malignancy of 

microscopy i n  p a t i e n t  ( 1 )  f a i l e d  t o  show any C-ce l l  tumor o f  immature B lymphocytes.  

t hy ro id .  Al though impai red metabol ism o f  CT o r  increased secre- 
t i o n  by t h y r o i d  C -ce l l s  ( poss ib l y  induced by chemotherapy) 
need t o  be excluded as t he  cause o f  e levated serum iCT, these ob- 
se rva t i ons  suggest t h a t  iCT can be e c t o p i c a l l y  produced by l eu -  
kemia o r  lymphoma c e l l s .  For t h i s  reason s e r i a l  assay o f  iCT may 
be p o t e n t i a l l y  usefu l  i n  de tec t i on  o f  r es idua l  mal ignancies. 
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RESPONSE OF CHILDHOOD GLIOMA TO METHOTREXATE-CITRO- 921 VORUM RESCUE. Jung S, Kim, Isaac Djerassi, Kenneth 
Shulman*, and Soon J. Choi, Mercy Catholic Medical 

Center, Department of Research Hematology, Darby, Pennsylvania, 
and *Albert Einstein College of Medicine, New York, N.Y. 

Four children with brain glioma were treated with High Dose 
Methotrexate and Citrovorum Factor. Neurological improvement was 
noted in all four. Methotrexate (0.7 to 3.25 umg/ml) was found 
in their spinal fluid following I.V, treatment. A patient with 
Astrocytoma Grade 111, recurring following surgery, radiation 
and other chemotherapy was given intracarotid infusions of 5 to 
70 mglkg of MTX in 2 to 4 hours, Marked neurological improvement 
was observed. Following 1 year of periodic I.V. infusions of 100 
mg/kg of MTX almost complete neurological recovery was accompa- 
nied by normalization of the angiogram and brain scan, This pa- 
tient is alive and well 8 years later without further treatment. 
Three other children with advanced pontine (2 patients) and third 
ventricle glioma (1 patient) who had relapsed after radiation and 
other chemotherapy were treated with 50 to 1000 mg/kg of MTX I.V. 
and Citrovorum Rescue at intervals of 3 to 4 weeks, A11 3 re- 
sponded initially with marked but temporary neurological improve- 
ment. Subsequent symptomatic responses were observed in 2 of the 
3 patients with either higher doses of MTX or prolonged infusions 
of the same amount of drug,These 2 patients expired 4 to 5 months 
following discontinuation of treatment. 

Supported in part by NIH Grant-11630-05. 

QUALITY OF SURVIVAL IN HISTIOCYTOSIS X. D. Komp, 922 Charlottesville, A. El-Mahdi*, Charlottesville, K. 
Starling, Houston, J. Easley*, Houston, T. Vietti, 

St. Louis, D. Berry*, Little Rock and S. George*, Houston for the 
Southwest Oncology Group-Pediatric Division. 

Forty-six patients with histiocytosis X survived for more than 
five years after diagnosis. Three of the 39/46 with generalized 
disease subsequently died from pulmonary involvement. Two of 21 
who received radiotherapy developed "secondary" malignancies in 
irradiated sites (1 thyroid CA; 1 osteosarcoma). 

A single course of chemotherapy was adequate to arrest disease 
in 318 long-term survivors with visceral involvement and 8/31 with 
bone + visceral involvement. The length of active disease ranged 
from 3 months to 14 9/12+ years with a median of 4 6/12+ years. 

Of the 29 survivors with bone + visceral involvement, 20(69%) 
survive with significant disabilities other than diabetes insipi- 
dus: growth retardation-8, neurologic disease-4, orthopedic dis- 
ease-4, intellectual impairment-4, emotional disorders-4, chronic 
lung disease-5, hearing impairment-2, miscellaneous-4. None of 
the 7 long-term survivors with visceral disease had any residual 
disabilities recognized. 

Although bone + visceral involvement was fatal in only 11/63 
(16%) of patients followed for longer than six months from diag- 
nosis. single agent chemotherapy and radiotherapy have not im- 
pressively shortened the chronicity of the disease or prevented 
substantial disability in survivors. Future therapeutic trials 
should attempt more rapid disease control to prevent disability 
butnweigh the possibility of therapy-related complications such 
as secondary" malignancies. 

CHILDHOOD CANCER (CC) IN SIBLINGS, Anna T. Meadows, 
Frederick P. Li, Louise C. Strong, Odile Schweisguth, 924 and Edward S. Baum (won. by Warren Nichols), Chil- 

dren's Hospital of Philadelphia; Sidney Farber Cancer Center, 
Boston; M.D. Anderson Hospital, Houston; Institut Gustave-Roussy, 
Villejuif, France; Children's Memorial Hospital, Chicago. 
It has been suggested that some CC occur in hereditary and non- 

hereditary forms. The former is often associated with multiple 
primaries of the same or different sites among relatives and 
within individuals. Examination of familial aggregates provides 
opportunities to study tumors with common etiologies. 
85 families (fams) with 190 CC in 179 children 2 16 yrs were 

studied. In the total sample soft tissue sarcomas (STS), Wilms 
tumors, retinoblastoma (RBI, and adrenocortical carcinomas were 
excessive based on expected proportions in the CC population. 
Concordance for tumor type, observed in 7/8 multiple case fams 
and 41/77 pairs including 2 sets of monozygous and 1 set of dizy- 
gous twins, was excessive for all types except leukemia (AL) and 
Hodgkin disease (HD) compared with expected proportions. (5 chil- 
dren with HD were omitted because l or both sibs were r 16 yrs.) 
Frequent combinations included AL with neuroblastoma and brain 
tumors (BT) with STS, bone tumors, AL/lymphoma, and RB. Predis- 
posing genetic conditions included neurofibromatosis in 2 pairs 
with BT and xeroderma pigmentosum in 1 pair with multiple pri- 
maries. Second malignant neoplasms (SMN) were noted in 11 indi- 
viduals in 8 fams. 
These data suggest a non-random distribution of CC among sibs 

which may be due to tissue specific predispositions. SMN may 
occur excessively in survivors of hereditary neoplasms. 

NEUROBLASTOMA: A CLUE FOR LABORATORY RESEARCH FROM 925 GEOGRAPHIC VARIATIONS IN FREQUENCY. Robert W. Miller. 
Clinical Epidemiology Branch, NCI, Bethesda, Maryland. 

Under the auspices of the International Union Against Cancer 
(UICC), a worldwide comparison was made of childhood neoplasia 
according to cell type. More than 40 pediatric centers or tumor 
registries contributed data on about 40,000 childhood cancers. 
One result of particular interest is the near absence of neuro- 
blastoma in parts of the African lymphoma belt, and a low 
frequency of neuroblastoma in other parts of central Africa, 
India, Pakistan, and in data from the excellent Puerto Rico Tumor 
Reqistry. The deficiencies of cases may have been due to some 
extent but not entirely to underascertainment. There were no 
corresponding deficiencies in the occurrence of Wilms' tumor. The 
areas with low frequencies of neuroblastoma have high frequencies 
of circulating parasites. This infestation markedly raises 
lgG levels, which when passed from mother to fetus may conceivably 
act as a transplacental anti-carcinogen and inhibit tumor 
development or induce maturation to normal tissue. Neuroblastoma 
is known for its capacity on occasion to regress spontaneously, 
and for its high frequency of in situ (microscopic) lesions soon 
after birth,, which disappear spontaneously by 3 months of age. 
The results of the international comparison, admittedly crude, 
suggest that neuroblastoma cells or their products should be 
studied in vitro for their reactivity against high-titre anti- 
parasitic sera. 

RENAL TOXICITY OF HIGH-DOSE METHOTREXATE. Link, D.A.1, CHROMOSOME ABNORMALITIES IN ACUTE LEUKEMIA OF 
Fosburq, M.T., Ingelfinqer, J.R., Tobias, J.S., Jaffe, 923 . , 

926 CHILDHOOD. Helvise G. Morse, James R. Humbert, John 
Sponsored by W.E. Grune, Children's Hospital J. Hutter, Arthur Robinson (Spon. by Charles S. 

Medical Center, Boston, Massachusetts August), University of Colorado Medical Center, Departments of 
Methotrexate (MTX) is primarily excreted by the kidneys and is Biophysics/Genetics and Pediatrics, Denver Children's Hospital, 

itself nephrotoxic. Compromise in renal function can prolong Hematology/Oncology Center, and National Jewish Hospital, Denver. 
serum .WX half-life and contribute to systemic toxicity. We pro- Chromosome abnormalities in bone marrow (BM) and blood cells 
spectively studied renal function and high-dose MTX elimination in of 46 children with acute leukemia (AL) were evaluated with a 
8 patients using pre- and post-treatment inulin (CIn) and creatin- Giemsa banding technique. Twenty-five patients were in relapse 
ine (CCr) clearances, serial urine and serum MTX levels and daily at the time of study and 21 in remission, including 14 long-term 
serum creatinine determinations. None of the 8 patients develop- (LT) patients off therapy from 4 to 20 months. Fourteen relapse 
ed clinical or lahoratory evidence of systemic MTX toxicity. patients (56%) displayed chromosome abnormalities in leukemic 
Three additional patients, with established systemic toxicity. cells. Hyperdiploidy was predominant in acute lymphoblastic 
were retrospectively studied. leukemia (ALL) and consisted of (a) trisomies involving chromo- 

In 7/8 non-toxic patients, CIn fell an averaue of 51% (17-75%) somes 4 to 21, (b) increased tetraploidy, and (c) abnormalities 
and CCr 42% (440%) from pre- to 40 hours post-treatment. Their of lq. Hypodiploidy was observed only in acute granulocytic 
serum creatinine did not rise more than 0.05mg%. Serum MTX levels leukemia and involved a missing Y in 1 case. Three of 20 com- 
in the non-toxic qroup were comparable, with immediate post in- plete remission cases showed discrete aberrations in their cells 
fusion values of 1 x 10-3 mlar and a mean decline of 1.3 x lo1 M (increased tetraploidy, isolated trisomic cells). Another 
per 24 hrs. Two of 3 toxic patients exhibited markedly abnormal patient studied during hematological remission showed a clone of 
CIn (10 & 23 ml/min) and CCr, with siqnificant elevations of serum hyperdiploid cells in his BM and developed relapse 6 weeks later. 
creatinine. The third patient had minor chanqes in renal function All 14 LT patients had normal BM karyotypes except 1 who showed 
The MTX levels in all 3 toxic patients remained elevated for 1-3 increased tetraploidy. Our data suggest that (1) hyperdiploidy 
weeks with full recovery of renal function within 6 weeks. The in groups B to G exists in leukemic cells of over 50% of children 
renal defect in 8 non-toxic patients had no effect on the plasma with ALL, (2) the significance of increased tetraploidy in AL is 
disappearance of MTX. The data sugqest that hiqh-dose MTX therapy open to question, and (3) in patients with apparent hematological 
regularly produces a reversible decline in GFR: the local renal remission, the absence of BM cell chromosome aberrations may 
toxicity, if sufficiently severe, may contribute to development indicate adequately treated leukemia while their presence may 

of systemic toxicity. signify the onset of relapse. 
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CUTANEOUS ASPERGILLUS INFECTION IN COMPROMISED HOSTS 927' - CLINICAL AND EPIDEMIOLOGIC FEATURES. E. Richard 
Moxon, Bert Vogelstein, Richard L. Riley, William G. 

Merz, Margaret L. Dobson, Mardel Knight. Johns Hopkins Univ. 
Sch. of Med., Departments of Pediatrics, Microbiology, Laboratory 
Medicine, and Environmental Medicine., Baltimore. (Spon. by Wil- 
liam H. Zinkham) . 

In 1974-75, 3 children (2 with aplastic anemia, 1 with leuke- 
mia) developed localized cutaneous infections caused by Aspergil- 
lus flavus. Lesions began as erythematous papules at sites cov- 
ered by adhesive tape (but which were not I.V. sites), and were 
progressively invasive with tissue necrosis. All subsequently 
died. Disseminated aspergillosis was later confirmed in 2 (at 
autopsy) and clinically suspected in the other (autopsy denied). 

The unusual nature of these infections resulted in studies to 
define its epidemiology. During '74-'75 a total of 204 Aspergil- 
lus isolates from 154 patients were A. flavus 24.6%,  niger 21.1%, 
fumigatus 14.8%, other species 40.5%. Samples of air, using an 
Anderson air-sampler, revealed that A. flavus was the most common 
fungal species in 2/9 patient care areas. The particle size in 
all areas was predominantly< 5p. A. flavus was cultured from ad- 
hesive tape in one of the treatment rooms. The outside air and 
the tape may be 2 unrelated but potential sources of A. flavus. 
Possible modes of infection with Aspergillus include: air to skin 
(with lung as portal of entry), air direct to skin, and adhesive 
tape to skin. The last possibility may be the major route of 
transmission in the cutaneous form of the disease. 

CHILDHOOD OSTEOSARCOMA, LIMB ANOMALIES, AND ERYTHROID 
MACROCYTOSIS IN AN AMERICAN INDIAN FAMILY. John J. 928 Mulvihi 11.  Harve R. Gralnick, Jacquel ine Uhanq-Penq, 

and Brigid 5-al. Clrnical Epidemiology, Medicine, and 
Pediatric Oncology Branches, National Cancer Institute; and 
Hematology Service, Clinical Center, National Institutes of Health, 
Bethesda, Maryland. 

Three of 9 children born to possibly consanguineous American 
Indian parents developed typical osteosarcoma in a 2-year period. 
Etiology investigations detected, in the surviving tumor patient, 
several of her sibs, and her father (but not mother), limb 3 
anomal ies (LA) and elevated mean corpuscular volumes (98-109~1 ) . 
LA ranged from simple clinodactyly with brachmesophalangy to 
absence of one digital ray of the foot and bilateral radioulnar 
synostosis. The red cell macrocytosis (M) was not accompanied by 
anemia or explained by the usual causes of M. One sister with LA 
and M had a breast fibroadenoma. No unusual environmental expo- 
sures were found and screening for possible oncogenic viruses by 
culture, electron microscopy and serology was negative. All 
family members had elevated antibody titers to Epstein-Barr viral 
antigens. Except for cutaneous anergy in one boy, immune function 
was intact. The father had excessive chromosomal breaks in the 
bone marrow and his leukocytes, like the proband's, failed to grow 
on 2 occasions. This unusual familial pattern of osseous malig- 
nancy and malformation and defective erythropoiesis, tentatively 
called OSLAM syndrome, may represent impaired regulation of bone 
development. 

DETECTION OF SARCOMA VIRUS SPECIFIC RNA TRANSCRIPTION 
IN CELLS TRANSFORMED BY USUALLY NONTRANSFORMING RNA 929 LEUKEMIA TYPE C VIRUSES: A'MODEL FOR LELKEMOGENESIS 

by Paul T. Peebles, Edward M. Scolnick, Richard S. Howk (Spon. by 
Dr. Michael R. Blaesc). National Cancer Institute, Bethesda, Md. 

An important unanswered question of tumor virology is how do 
leukemia type C viruses induce leukemia in vivo while in infected 
tissue cultures they cause no transformation with loss of contact 
inhibition control of cell division. Mink lung cells nonpro- 
ductively infected with a defective murine sarcoma virus (MSV) 
were isolated (S+L- mink cells). They were morphologically flat 
like uninfected cells and exhibited contact inhibition. Super- 
infection of S+L- mink cells with normally nontransforming feline 
leukemia type viruses caused morphological transformation and 
loss of contact inhibition. Using as a probe MSV specific DNA 
sequences obtained by reverse transcription of the MSV RNA 
genome, no sarcoma virus specific transcription was demonstrated 
in S+L- mink cell RNA. Leukemia type C virus superinfection of 
S+L- mink cells induced detectable sarcoma virus specific RNA 
transcription. The usually non-transforming leukemia type C 
viruses may in like manner cause leukemia in animals by inducing 
detectable RNA transcription of normally repressed or non- 
functioning cell control or integrated viral transforming genes. 

ECHOCARDIOGRAPHIC EVALUATION OF AORIAMYCIN CAROIO- 930 MYOPATHY IN CHILDREN 
Agust in  Ramos, Richard A. Meyer, Joan Korfhagen, Kwan 

Yuen Wong, Samuel Kaplan, U n i v e r s i t y  o t  L i n c i n n a t l ,  Lh i  laren's- 
Hosp i t a l ,  Dept. o f  Ped ia t r i c s ,  C inc inna t i ,  Ohio 

A severe dose dependent cardiomyopathy i s  t he  major  l i m i t i n g  
f a c t o r  i n  t he  prolonged use o f  Adriamycin. I t  may occur i n  30% o f  
p a t i e n t s  r e c e i v i n g  a  t o t a l  cummulative dose o f  ,550 mglM2. Once 
congest ive  hea r t  f a i l u r e  appears, t he re  i s  a  m o r t a l i t y  o f  50%. 
The drug i s  u s u a l l y  d iscont inued when t h i s  l e v e l  i s  reached. Ea r l y  
changes i n  ca rd iac  performance i n  t he  asymptomatic p a t i e n t  a re  
gene ra l l y  unrecognized. We evaluated l e f t  v e n t r i c u l a r  f u n c t i o n  
by s e r i a l  echocardiography i n  28 c h i l d r e n  r e c e i v i n g  Adriamycin 
(50 mg/~2/dose) .  Changes i n  t he  mean VCF, s y s t o l i c  t ime i n t e r v a l s  
and e j e c t i o n  f r a c t i o n  showed some c o r r e l a t i o n  w i t h  i nc reas ing  
dose. However, shor ten ing f r a c t i o n  appeared t o  be the best  para- 
meter:  Before t he  onset o f  therapy, on l y  10% (2120) o f  t he  
p a t i e n t s  had an abnormal ly low shor ten ing f r a c t i o n  ( <28%), 
whereas 75% (9112) o f  those who rece ived 300 mg/M2 had a  SF ~ 2 8 % .  
The mean SF p rog ress i ve l y  decreased from a  base l i ne  va lue o f  
34.5% t o  32.5% a f t e r  100 mgIM2, t o  30.9% a f t e r  200 mglM2 and t o  
27.0% a f t e r  300 mg/M2. Using t he  p a t i e n t s  as t h e i r  own con t ro l s ,  
s e r i a l  echocardiography appears t o  be a  r e l i a b l e  method f o r  
de tec t i ng  e a r l y  a l t e r a t i o n  o f  ca rd iac  f u n c t i o n  i n  t he  asymptoma- 
t i c  p a t i e n t .  By stopping t he  drug a t  an app rop r i a te  time, i t  may 
be poss ib l e  t o  prevent  cardiomyopathy. I n  add i t i on ,  i t  may be 
poss ib l e  t o  pro long therapy beyond the  es tab l i shed  l i m i t  i n  t he  
presence o f  adequate ca rd iac  f unc t i on .  

CENTRAL NERVOUS SYSTEM DISEASE IN CHILDREN WITH 931 HODGKIN'S DISEASE. Narayan R. Shah, James A. Wolff, 
Harold C. Neu, Babies Hospital, New York, N.Y. 

Central nervous system symptoms occurring in children with 
Hodgkin's disease (HD) can be the result of CNS involvement or 
due to infection. In the past 5 years we have had 3 children 
with HD who developed CNS complications which illustrate the 
problems of diagnosis and treatment: A male diagnosed at age 11 
as stage 11, lymphocyte predominant HD received radiotherapy and 
multiple agent chemotherapy. He was admitted 8 years later with 
fever, headache and emesis. An LP showed 131 WBC, 61% lymphs, 
protein 91 m&~, glucose 42 mg1dL. The patient died and autopsy 
showed extensive CNS toxoplasmosis. A second patient was ad- 
mitted for severe headaches and emesis at age 13. Diagnosis of 
stage IVB, lymphocyte predominant HD had been made 19 months 
earlier. The patient's CSF grew cryptococci and treatment was 
initiated with amphotericin and 5 FC. Although the CSF cleared 
of organisms, cryptococcal antigen could be detected and 7 months 
later the patient developed increased intracranial pressure, 
blindness and died with cryptococci. The third patient a 4 112 
year old male, stage llB, lymphocyte depletion HD developed fever, 
emesis and lethargy. Physical exam revealed a VI cranial nerve 
palsy. The LP showed 57 IrlBC, 96% lymphs, protein 390 mg/dL and 
glucose 5.mg/d~. Millipore examination revealed neoplastic cells 
and autopsy showed only HD of the CNS. Various techniques to 
establish a cause of the CNS involvement in children with HD 
will be discussed. 

IN VITRO CHARACTERISTICS OF CHILDHOOD LEUKEMIC MONO- 932 BLASTS. Robert M. Weetman, Robert R. Chilcote, W, 
Joseph Rierden, and Robert L. Baehner, Department of 

Pediatrics, J.W. Riley Hospital for Children, Indiana University 
School of Medicine. Indianapolis, Indiana. 

Plasma from adults with acute monocytic (AMoL) and acute mono- 
myelocytic (AMML) leukemia has been shown to contain colony stim- 
ulating activity (CSA), as has conditioned media prepared from 
adult AMML cells. Two children with AMoL (DB;OJ) and one with 
AMML (JD) were studied for evidence of CSA production by feeder 
layers (FL) prepared from 1x10~ washed peripheral blood (PB) leu- 
kocytes containing monoblasts as documented by cell morphology, 
alpha naphthyl acetate esterase stain, glass adherence, and matu- 
ration to macrophages in vitro. FL prepared from DB and JD PB 
failed to support normal bone marrow (BM) colony growth (0 colo- 
nies), while control FL prepared from normal human PB leukocytes 
stimulated 4 different normal BMs to produce a mean of 21.8, 24, 
99, and 165 colonies/2xl05 cellslplate. Normal BMs stimulated 
by 0, 6, and 17 day old FL prepared from OJs PB monoblasts- 
macrophages produced e 6 ,  1+0, and (HO colonies compared to 2558, 
7.59.5, and 145.5 colonies/2xl05 cellslplate respectively, 
using control FL. Leukemic BM from each patient cultured over 
control PL grew small numbers of colonies mean: DB 2.25 colo- $ nies, OJ 0.75 colonies, JD 0 colonies/2xlO cells/plate), while 
none of the leukemic BMs grew colonies in the absence of an ex- 
ogenous source of CSA. These studies suggest childhood leukemic 
monoblasts lack the ability to produce CSA in vitro, produce ab- 
normal CSA, or produce an inhibitor to colony proliferation. 



IMPROVED RESULTS I N  THE DIAGNOSIS AND TREATMENT OF 
INTERSTITIAL PNEUMONIA IN IMMUNOSUPPRESSED CHILDREN. 933 Lawrence .I. Wolff, Trent  K. Ruebush, Robert A. Wein- 

s t e i n ,  J ay  L. Grosfe ld ,  Frank Gonzales-Crussi, James W. Smith, 
and Robert L. Baehner, Indiana  Univers i ty  School of Medicine, 
I nd i anapo l i s  and Center of Disease  Control ,  A t l an t a ,  Georgia. 

Modern cancer  chemotherapy induces  immunoincompetence o f t e n  
resembling primary imunode f i c i ency  d i so rde r s .  Both groups a r e  
a t  h igh  r i s k  f o r  oppor tun i s t i c  i n f ec t i ons .  During a 17 month 
per iod 1 3  ch i ld r en  w i th  Acute Lymphocytic Leukemia, 1 wi th  Hodg- 
k i n ' s  Disease, and 1 with combined immunodeficiency developed 
i n t e r s t i t i a l  pneumonitis ( IP) .  Every p a t i e n t  presented w i th  
tachypnea and lo r  f eve r .  A l l  p a t i e n t s  had abnormal ches t  x-rays. 
Eight  had d i f f u s e  i n t e r s t i t i a l  i n f i l t r a t e s .  Room a i r  a r t e r i a l  
F O ~  was l e s s  than 66 mm Hg i n  12 of 13. Each p a t i e n t  was s tud i ed  
according t o  a p rospec t ive  p ro toco l  wi th  open lung biopsy (OLB) 
providing t i s s u e  f o r  Giemsa, Gram-Weigert, Methenamine s i l v e r ,  
and HLE s t a i n s ,  and b a c t e r i a l ,  f unga l ,  and v i r a l  c u l t u r e s .  The 
i n t e r v a l  between susp i c ion  of IP  and OLB was l e s s  than 24 hours  
i n  12 of  15. Pneumocystis c a r i n i i  (PC) was i d e n t i f i e d  i n  13, 
Candida a lb i cans  i n  2 (2 w i th  PC), Staphylococcus aureus  i n  1, 
and Respira tory  S y n c i t i a l  v i r u s  i n  1. Pentamidine i s e t h i o n a t e  
was begun i n  12 of 1 3  w i t h i n  12 hours.  Twelve of 15  p a t i e n t s  
(10 of 1 3  w i th  PC) survived.  One p a t i e n t  d i ed  of a c c i d e n t a l  
s e l f - ex tuba t ion .  The exce l l en t  t he rapeu t i c  r e s u l t s  of t h i s  
s t udy  wi th  a n  80% s u r v i v a l  suppor t  t h e  approach of e a r l y  open 
lung biopsy i n  immunosuppressed ch i ld r en  w i th  a r t e r i a l  under- 
s a t u r a t i o n  and pulmonary i n f i l t r a t e s .  

PULMONOLOGY 
FLOW-VOLUME RELATIONSHIP AT LOW LUNG VOLUMES I N  934 HEALTHY TERM INFANTS. Saul  M .  Adler,  Univ. of South 
F lo r ida ,  Dept. of P e d i a t r i c s ,  Tampa, F l a . ,  and Mary 

El l en  Wohl, Harvard Medical School, Chi ldren 's  Hospi ta l  Medical 
Center ,  Boston, Mass. (Introduced by L. A .  Barness).  

A t  low lung volumes t h e  r e l a t i o n s h i p  of  maximal exp i r a to ry f low 
(? max) t o  lung volume is determined by t h e  c h a r a c t e r i s t i c s  of 
t h e  a i rways  and t h e  e l a s t i c  r e c o i l  of t h e  lung.  To s tudy t h e s e  
mechanical p r o p e r t i e s  we obta ined maximal exp i r a to ry  flow-volume 
(MEFV) curves  i n  9 hea l t hy  term i n f a n t s  by t r a n s i e n t l y  applying 
p o s i t i v e  p re s su re  i n  a chamber around t h e  i n f a n t s '  body. Flow was 
measured with a Fle i s ch  pneumotachograph a t t ached  t o  a n  anes thes i a  
mask. Volume was obta ined by i n t e g r a t i n g  flow and expressed a s  % 
of t h e  maximal expired  volume (MEV) below FRC. With i nc rea s ing  
chamber p re s su re  exp i r a to ry  flow increased above va lues  f o r  qu i e t  
b r ea th ing  and exp i r a t i on  font inued below FRC. We considered t h a t  
a t  any given lung volume V max was reached when f u r t h e r  i nc rea se s  
of chamber p re s su re  produced no f u r t h e r  i nc rea se  o f  flow. A t  FRC 
t h i s  was achieved a t  chamber p re s su re s  ranging from 28-47 cm H20. 

The mean volume expired  below FRC was 22*6ml(SD). Peak expira-  
t o r y  flow dur ing t i d a l  breathing averaged 78+15ml/s. I n  7 i n f a n t s  
\j max a t  FRC was 185+47m&/s and a t  50% MEV was 108+38ml/s. Two 
i n f a n t s  f a i l e d  t o  reach V max a t  FRC, and had higher  flows a t  low 
lung volumes (218-230ml/sat 50% MEV). Seven of 9 curves  were con- 
vex t o  t h e  volume a x i s  which is  compatible with flow l i m i t a t i o n i n  
p e r i p h e r a l  a i rways .  These r e s u l t s  demonstrate t h e  f e a s i b i l i t y  of 
ob t a in ing  p a r t i a l  MEFV curves  i n  i n f a n t s  and suggest  t h a t  sub- 
s t a n t i a l  i nc rea se s  i n  exp i r a to ry  flow can occur  i n  normal i n f a n t s  
before  t h e  mechanical p r o p e r t i e s  of t h e  lung l i m i t  exp i r a t i on .  

COMPARATIVE ANALYSIS OF PURIFIED SURFACTANT FROM NEW- 
BORN INFANTS. John U .  B a l i s ,  Miroslav Kovacevic, 935 -- >me E. & , & Shel ley .  (Spon. by Maria 

blivoria-Papadopoulos) S t r i t c h  Sch. Med., Loyola Univ. Yed. C t r .  
Depts. of Path. & Ped., Maywood, 11. & V.A. Hosp., Rines,  11. 

Based on s t u d i e s  repor ted  previously  (Shel ley  e t  a l . ,  J. Lipid  
Res. 3&:224, 1975),  a r e l i a b l e  dens i t y  g r ad i en t  cen t r i fuga t ion  
method was developed f o r  p u r i f i c a t i o n  of lung s u r f a c t a n t  p r e sen t  
i n  smal l  samples contaminated wi th  blood cons t i t uen t s .  Using 
t h i s  method s u r f a c t a n t  was i s o l a t e d  from s e r i a l  t r a c h g a l  a sp i r -  
a t e s  (TA) of i n f a n t s  with r e s p i r a t o r y  d i s t r e s s  syndrome (RDS) 
and from con t ro l s  which included TA of i n f a n t s  wi thout  RDS, pha- 
ryngeal  a s p i r a t e s  of term newborns ( P A ) ,  amniot ic  f l u i d s  wi th  
mature LfS r a t i o s  and lung washings obta ined post-mortem from 
normal lungs of term i n f a n t s .  Phosphat idyl  g l y c e r o l  was consis-  
t e n t l y  found i n  PA s u r f a c t a n t  bu t  was f r equen t ly  absent  i n  
samples from i n f a n t s  wi th  RDS. Phosphatidyl chol ine  (PC) of a l l  
c o n t r o l  groups revealed  e s s e n t i a l l y  i d e n t i c a l  f a t t y  ac id  composi- 
t i o n s  w i th  an average of 72% pa lmi t i c  (16:O) and 10% o l e i c  (18: l )  
a s  the  major f a t t y  ac id s .  Su r f ac t an t  PC from newborns w i th  RDS 
revea l ed  s i g n i f i c a n t l y  lower percentage of 16:O and higher  per- 
centage  of 18:1, i r r e s p e c t i v e  of g e s t a t i o n a l  age. C h a r a c t e r i s t i c  
p a t t e r n s  of p rog re s s ive  a l t e r a t i o n s  i n  t he  s u r f a c t a n t  PC f a t t y  
a c i d s  were noted dur ing prolonged s u r v i v a l  of i n f a n t s  w i th  RDS 
including those  w i th  bronchopulmonary dysp l a s i a .  Su r f ac t an t  from 
i n f a n t s  recover ing from RDS demonstrated gradual  changes toward 
c o n t r o l v a l u e s .  The r e s u l t s  i n d i c a t e  t h a t  eva lua t i on  of p u r i f i e d  
s u r f a c t a n t  from TA e f f e c t i v e l y  monitors s e v e r i t y  and progress ion 
of  RDS. (Supported by NIH Grant HD-04434). 

GLUCOCORTICOID BINDING BY LUNG CYTOSOL AND ISOLATED 
TYPE 2 EPITHELIAL CELLS OF ADULT RAT. P h i l i p  4 .  
Ba l l a rd ,  J. P a t r i c i a  Granberg and William H. Douglas. 

Spec. Center of Res. i n  Pulm. D i s . ,  Cardiovas. Res. I n s t .  and 
Dept. of Ped., Univ. of C a l i f . ,  San Francisco and W.A. Jones C e l l  
Science Center,  Lake P l ac id ,  New York. 

Cytoplasmic r ecep to r s  appear t o  mediate t he  e f f e c t s  of  gluco- 
c o r t i c o i d s  i n  t a r g e t  t i s s u e s .  These b inding p r o t e i n s  have been de- 
t e c t ed  previously  i n  f e t a l  lung of man and va r ious  animals ,  but  
t h e i r  presence  i n  a d u l t  lung o the r  than r a b b i t  has been unce r t a in .  
We measured 3H-dexamethasone binding by cy toso l  p r epa ra t i ons  of 
a d u l t  lung a t  2' u s ing  t he  charcoal  assay.  In t he  presence  of 1 mM 
d i t h i b t h r e i t o l  we found s p e c i f i c  b inding i n  lung of mouse, dog, 
hamster,  monkey and r a t .  In  t he  absence of a su l fhyd ry l  compound 
i n  v i t r o  r ecep to r  a c t i v i t y  of r a t  lung decreased a f t e r  homogeniza- 
t i o n  wi th  a t 1/2 of 45 min. In adrenalectomized r a t s  (5-20 wk) 
lung conta ins  an  average of 19,400 s i t e s f c e l l  compared w i th  6000f 
c e l l  dur ing l a t e  f e t a l  l i f e .  Binding is s p e c i f i c  f o r  s t e r o i d s  w i th  
g lucocor t icoid  a c t i v i t y  and t h e  Kd f o r  dexamethasone is  2.5 nM. At 
37' t he re  is  nuclear  l o c a l i z a t i o n  of s t e r o i d  by i n t a c t  c e l l s  i so-  
l a t e d  from r a t  lung. We a l s o  found nuclear  b inding by a f r e s h l y  
i s o l a t e d  popula t ion of type  2 c e l l s  (70-80% pure) and by a c e l l  
l i n e  (L-2) which apparent ly  o r ig ina t ed  from a type 2 c e l l .  Binding 
s t u d i e s  w i th  cy toso l  of L-2 c e l l s  i nd i ca t ed  high a f f i n i t y  b inding 
(dexamethasone Kd 1 . 8  nM) and an equ iva l en t  number of s i t e s  
(14,50O/cell)  f o r  dexamethasone, t r iamcinolone acetonide ,  c o r t i s o l  
and co r t i cos t e rone .  Thus, type 2 c e l l s  and apparent ly  many o the r  
c e l l  types  of adu l t  lung conta in  t h e  r ecep to r  mechanism necessary  
f o r  responsiveness  t o  c o r t i c o s t e r o i d s .  

PULMONARY FUNCTION I N  SURVIVORS OF THE WILSON-MIKITY 937 SYNDROME (W-M). Hordur Bergs te insson,  Al lan  L. Coates 
Kathar ine  .I. Desmond, Eugene W. Outerbridge and 

P i e r r e  H. Beaudry.(Spon. by Kei th  N. Drurmnond) Depts. of Newborn 
Medicine and Respira tory  Function, McGill University-Montreal 
Chi ldren 's  Hosp. Res. I n s t . ,  Montreal,  P.Q. 

Pulmonary func t ion  t e s t i n g ,  inc luding flow volume curves  i n  
a i r  and i n  helium and oxygen (He02) was performed on 5 W-M su rv i -  
vo r s ,  aged 8-10 yea r s ,  and compared t o  normal ch i ld r en ,  5 born 
prematurely and 5 born a t  term. A l l  had normal lung volumes. The 
W-M su rv ivo r s  had lower maximum mid-expiratory f low r a t e s  (MMEF) 
and flow r a t e s  a t  25% v i t a l  c apac i ty  ( d  25% VC) i n  a i r  than t h e  
o the r  2 groups. This  d i f f e r e n c e  i s  s t a t i s t i c a l l y  s i g n i f i c a n t  
(p < 0.01).  The volume of i sof low (VisoV) between the  groups was 
not  s i g n i f i c a n t l y  d i f f e r e n t .  

MMEF (% pred. )  a 25% VC (TLC/sec.) ~ i s o <  (% VC) 
W-M 55 C 22 0.20 k0.08 25 t 22 
Prems 100 i 3  0.45 t0 .09 10  + 11 
Terms 102 k 13 0.57 C0.12 8 t  8 
However, J i s o ~  was e l eva t ed  i n  t h e  W-M ch i l d r en  wi th  t h e  lowest  
W E ,  suggest ing t h a t  smal l  airway changes may be a major con t r i -  
butor  t o  t h i s  d i s ea se .  This  may be a sequel  of t he  d i s e a s e  pro- 
ce s s ,  prolonged oxygen therapy,  o r  of a deranged growth pa t t e rn .  
One could specu l a t e  t h a t  t h e  abnormal f low r a t e s  a r e  i n  keeping 
with p e r s i s t i n g  abnormal airway compliance from the  neonata l  pe- 
r iod .  This  could suppor t  t he  concept of h igh airway compliance 
a s  an  e t i o l o g i c  f a c t o r  i n  t h i s  syndrome. 

F A T E  O F  BIOGENIC AMINES IN  RABBIT  LUNG: 938 DEMONSTRATION O F  A G E  D E P E N D E N C E .  M i c h a e l  
A. B e r m a n ,  K. B a k e r ,  C.N. G i l l i s .  Ya l e  Univ. Sch. 

Med . ,  Depts .  P e d .  & Anes th . ,  New Haven.  ( In t r .  by  N. S. T a l n e r )  
N o r e p i n e p h r i n e  a n d  5 -hyd roxy t ryp t amine  (NE & 5 H T )  u p t a k e  

and  m e t a b o l i s m  w e r e  m e a s u r e d  i n  i s o l a t e d  r a b b i t  lung p r e p a r a -  
t i ons  a t  a g e s  1, 2, 3, 10, 17, 24, 31, 38, 50, 140 days .  L u n g s  w e r e  
p e r f u s e d  t h r o u g h  ind iv idua l  r i g h t  and  Left p u l m o n a r y  a r t e r y  c a n -  
n u l a e  w i th  2 0  n g / m l  of NE  a n d  5 H T  at 2 m l f m i n .  E f f luen t s  w e r e  
a s s a y e d  b y  c o l u m n  ch roma tog raphy .  T h e  % u p t a k e  of  N E  i n c r e a s -  
e d  f r o m  n e w b o r n  ( 1 8 . 4 t 2 . 5 )  t o  a d u l t  l e v e l s  a t  50  d a y s  (51. Of 
2.5).  Uptake  of NE  pe r -ml  of i nu l in  s p a c e  (ne t  r e m o v a l  c o r r e c t e d  
f o r  p e r f u s a b l e  space ) ,  howeve r ,  showed  h i g h e s t  v a l u e s  i n  t h e  new- 
b o r n  (3. 9 f .  7 )  dec l i n ing  t o  a low a t  2 - 3  w e e k s  a n d  t h e n  i n c r e a s i n g  
t o  appare<t  a d u l t  l e v e l s  b y  50  days .  S i m i l a r l y ,  5HT up take  i n -  
c r e a s e d  f r o m  36. 922.5  ( 1  d a y )  t o  50. 8f 1. 1 (140 days) .  Uptake  of 
5HT p e r  ml of i nu l in  s p a c e  r a n g e d  f r o m  5 t .  2 ( 1  day )  t o  1 .6  t. 1 
(140 days ) .  T h e  % of c a t e c h o l - 0 - m e t h y l a t e d  p r o d u c t  (GOMY) a n d  
monoa rn ine  o x i d a s e  (MAO) v a l u e s  f o r  NE  w e r e  Lowest a t  1 day,  
r i s i n g  s t e a d i l y  t o  a d u l t  l e v e l s  ( M A 0  10-20010, C O M T  2-570). 5HT 
M A 0  r a n g e d  f r o m  2-1770. I n  conclus ion,  n e w b o r n  r a b b i t  lung h a s  
t he  c a p a c i t y  f o r  up t ake  and  m e t a b o l i s m  of N E  a n d  5HT.  V a l u e s  of 
N E  a n d  5 H T  r e m o v a l  ob t a ined  i n  t h e  newborn ,  w h e n  c o r r e c t e d  
f o r  p e r f u s a b l e  s p a c e ,  a r e  g r e a t e r  t h a n  a d u l t  l e v e l s  a n d  canno t  b e  
exp la ined  b y  an i n c r e a s i n g  n u m b e r  of lung u n i t s  w i th  age .  



CORRELATIONS BETWEEN GLYCOGEN AND LECITHIN LEVELS I N  939 DEVELOPING FETAL LUNG FOLLOWING VARIOUS HORMONE INJECT- 
IONS. V i l l  R .  Blackburn, Phy l i s  A .  Logsdon, John A .  

Alexander and Jan Delli-Bovi.  Un ive r s i t y  of South Alabama College 
of Medicine, Mobile. F e t a l  lung accumulates glycogen p r i o r  t o  t he  
period of a c t i v e  s u r f a c t a n t  s y n t h e s i s ,  however, by the  time of 
b i r t h  l i t t l e  glycogen is  p re sen t .  Evidence i s  accumulating which 
suggests  t h a t  f e t a l  lung glycogen is  a major con t r i bu to r  t o  the  
g lyce ro l  moiety of t he  s u r f a c t a n t  molecule.  I n  o rde r  t o  eva lua t e  
the  r e l a t i o n s h i ~ s  between glycogen and l e c i t h i n  (L)  l e v e l s  i n  
developing lung,  f e t a l  r a t s  were i n j ec t ed  (day 18.5  i n  u t e ro )  with 
thyroxine  (T-4). dexamethasone (C), and t e s to s t e rone  (T) and the  
lungs harves ted  f o r  a n a l y s i s  a t  24-hour i n t e r v a l s .  Pe r i t onea l  
punctured and veh i c l e  ( 5  u l )  i n j ec t ed  l i t t e r m a t e s  served a s  c o n t r o l s .  

Dexamethasone (1 ,2 ,4 ,6 ,20  u g l f e t u s )  r e s u l t e d  i n  lower glycogen -. .- -- - 
l e v e l s  a t  each sampling per iod (P 0.01) and s i g n i f i c a n t  (P.001) 
e l eva t ions  of both phospholipid (PL) and l e c i t h i n .  Thyroxine 
i n j e c t i o n s  (2 .4 ,6 ,8  u g l f e t u s )  l e l  t o  reduced lung glycogen a t  each 
of the sample pe r iods :  t h i s  e f f e c t  was not  dose r e l a t e d .  T-4 
i n j e c t i o n s  d id  not i n f luence  PL l e v e l s  although l e c i t h i n  l e v e l s  were 
increased only a t  72 h r s  pos t  i n j e c t i o n .  Tes tos terone (5 ,29,40.  
60 ug / f e tu s )  d id  not i n f luence  e i t h e r  glycogen, PL or  Lec i th in  
l e v e l s  i n  developing f e t a l  r a t  lung. 

These s t u d i e s  f u r t h e r  suppor t  t he  conceut t h a t  the  i n i t i a l  
syn thes i s  of lung s u r f a c t a n t  i s  c l o s e l y  t i e d  t o  glycogen u t i l i z a t i o n  
and may o f f e r  a key t o  t he  f a c t  t h a t  h y ~ e r i n s u l i n e m i a  i n  u t a r o  
( i n f a n t s  of d i a b e t i c  mothers) i nc rea se s  the  r i s k  f o r  s u r f a c t a n t  
de f i c i ency  a t  b i r t h  and u l t i m a t e l y  hya l ine  membrane d i s ea se .  
Supported by USPHS MIH Grant HL 17328-02. 

LUNG FLUID AND PROTEIN TRANSPORT IN AWAKE 940 NEWBORN LAMBS AND ADULT SHEEP, Richard D .  Bland 
and Douglas D. McMillan (Span. by Phillip L .  Ballard). 

Cardiovascular Research Institute, Department of Pediatr~cs,  University 
of California, San Francisco, CA. 

To compare pulmonary microvascular permeability to plasma proteins 
and lung fluid filtration in newporn lambs and adult sheep, we measured 
steady-state lung lymph flow (Qlym) and protein flow (Qpr) In 7 one- 
week-old unanesthetized lambs and 9 sheep. We surgically ~ r e ~ a r e d  the 
animals to  isolate and collect lung lymph and measure mean pulmonary 
arterial ( g a )  and left atrial (ma) pressures, allowing 2 days for post- 
operative recovery and?-4 hr for each study. Summary of results: 

No. Exper. Ppa m a  d l y m  d p r  ----- Proteins ----- 
Lymph Plasma L:P 

torr ml/hr* mg/hr* g/100 ml 
Lambs 16 19 2 . l l  3.1 3.02 5.01 .60 
Sheep 22 14 1 .07 2.8 4.11 6.09 .68 

*Calculated per g of dry, bloodless lung (post-mortem measurements) 
We also found that intravenously-injected 1251-albumin entered lymph 
from plasma more rapidly in lambs than sn sheep, and extravascular lung 
water per g of dry, bloodless lung was greater In the younger animals 
(P.90 % . l l  VS. 4.45 2 .08). Higher lung vascular pressures, Qlym, and 
Qpr in lambs, coupled with the lower lymph:plosma total protein ratio, 
suggest that pulmonary transvascular fluId filtration and associated bulk 
protein flow are  greater in lambs than sheep, but that microvascular 
membrade permeability to  plasma proteins is not significantly different. 

CONTROL OF SEVERE CHILDHOOD ASTHMA WITH TRTAMCTNOI ONF . . . -. .. . - - . - - -. . - 94, ACETONIDE AEROSOL. 0ouglas P I  Boldon, F. Stanford  
Massie, Keith N.  Megathl i n ,  Gil be r to  E .  Rodriguez, 

(Spon. by Harold M .  Maurer) Oeot. of P e d i a t r i c s ,  Medical Colleae . . 
of  ~ i r ~ i n i a ,  Richmond. 

Thirty-one ch i ld r en  with severe asthma (mean age 11.4 yea r s )  
were t r e a t e d  with t r iamcinolone acetonide  aerosol  (TA) f o r  8 
weeks. There were four teen s teroid-dependent  p a t i e n t s  (SD) on 
o r a l  s t e r o i d  therapy f o r  a t  l e a s t  6 months, and 17 p a t i e n t s  on no 
s t e r o i d  ( S I )  f o r  a t  l e a s t  30 days. The mean dura t ion o f  i l l n e s s  
was 9.6 yea r s .  

C l in i ca l  eva lua t i ons  and pulmonary funct ions  (FEV YMEF) were 
followed weekly. Cor t i sol  and l abo ra to ry  s t u d i e s  werJ'done a t  0 ,  
4,  and 8 weeks. Oral s t e r o i d s  were tapered a f t e r  2 weeks on TA 
and were discont inued in 9 of 14 SD p a t i e n t s .  Daily symptoms and 
n igh t s  awakened by wheezing were g r e a t l y  reduced. 

Resul ts  o f  spi rometry  showed improvement f o r  both SD and SI  
qrouos of o a t i e n t s .  Cor t i sol  va lues  were n o t  e f f ec t ed  bv TA. 

# SD 
P t s  

S I 

Mean % im~ro i emen t  

Sho r t  term use of  TA i s  s a f e  and e f f i c a c i o u s  i n  the t rea tment  
of  severe  childhood asthma. 

HIONITORING OF ESOPHAGEAL PRESSURE FOR THE DETERMINA- 942 TION OF OPTIMAL CPAP, B. W. Bonta, L. Weksler, 
Warshaw, and E. K. Motoyama, Yale Univ. School of 

Medicine, Depts. of P e d i a t r i c s  and Anesthesiology, New Haven, Ct ,  
Continuous p o s i t i v e  airway p re s su re  (CPAP) is  an e f f e c t i v e  

t rea tment  f o r  IRDS. However, t h e r e  i s  no simple and r e l i a b l e  
method t o  determine t he  opt imal  l e v e l  of airway p re s su re  (Pao) 
f o r  each i n f a n t .  At opt imal  Pao, Pa02 inc rea se s  markedly, due 
t o  reopening of col lapsed a l v e o l i  w i th  an i nc rea se  i n  r e s t i n g  
lung volume (FRC) toward normal. Such changes i n  FRC should be  
r e f l e c t e d  by an  i nc rea se  i n  esophageal p r e s su re  (Pes) .  To t e s t  
t h i s  hypothes is ,  we monitored Pes wi th  a wa te r - f i l l ed  #5 French 
feeding tube placedin  the  lower t h i r d  of the  esophagus with the  
proximal end connected t o  a p r e s su re  t ransducer .  Pao was mea- 
sured by i n s e r t i n g  a needle  i n t o  e i t h e r  a na sa l  prong o r  endo- 
t r a c h e a l  tube  adaptor .  Pao and Pes were cont inuously  monitored 
on a two channel recorder .  I n  5 i n f a n t s  with IRDS b rea th ing  
spontaneously, Pao, Pes ,  PaO2, and PaCO2 were measured be fo re  
and a f t e r  success ive  2 cm,H20 increments i n  Pao wi th  a constant  
Fi02. At Pao below optimal CPAP, Pes i nc rea sed  only mi ldly  b u t  
when Pao reached t h e  opt imal  l e v e l ,  Pa02 i n c r e a s e d ?  20 t o r r  and 
Pes increased 2 3 cm.H20. Above t h i s  l e v e l ,  Pa02 and Pes chang- 
ed l i t t l e  wh i l e  PaC02 increased markedly (8-13 t o r r ) .  Chest 
radiographs below and a t  optimal CPAP d id  not  d i f f e r  appreciab- 
l y .  Thus, continuous moni tor ing of Pes provides an accu ra t e  
and s a f e  method t o  determine t he  optimal CPAP i n  i n f a n t s  with 
IRDS . 

COMPARISON OF THE EFFECTS OF VENTILATION AT I:E 

943 RATIOS OF 1:l vs 1:4  ON RESPIRATORY PARAMETERS OF 
PREMATURE LAMBS WITH SEVERE RDS. Stephen J. Boros, 

Sadi  V. Matalon, Randall  Ewald, Arnold S. Leonard and Carl. 
Hunt. Depts. of P e d i a t r i c s ,  Physiology and Surgery. Un ive r s i t y  - 
of Minnesota, Minneapolis,  Minnesota. Spon. by Henry L. Nadler. 

I n  5 premature lambs with s eve re  RDS v e n t i l a t e d  with 100% O2 
a t  a cons t an t  VT, PEEP l e v e l s  and I : E  r a t i o s  were va r i ed  a s  i nd i -  
c a t ed .  PAO, and PACO- were obta ined from continuous a n a l v s i s  of 
t h e  exp i r edLa i r .  ~ h e ~ m e a s u r e d  parameters and t h e i r  obserced 
changes were a s  fo l lows:  (Mean 2 1 S.E.M.) *ps0 .05  

PEEP = 0 PEEP = 5 PEEP = 10 
I:E=1:4 I:E=1:1 / 1 : ~ = 1 : 4  I:E=1:1 ]I:E=1:4 I:E=1:1 

Pa02 
88 2 15 1 0 6 + 3 1 /  132 5 3 1  87 f 15  , 1 4 7 2 6 7  1 2 7 5 8 2  

- .  

Mean Air-  it 

wayPres .  2 2 2 3  1 8 + 3 / 1  2 3 2 4  2 2 2 3  / 2 4 + 4 /  24+6  
(cmH20) ,I I 
Peak Ai r -  i 

(cmH70) - 1  - . . 
VA/Q d id  no t  s i g n i f i c a n t l y  improve a t  h ighe r  I:E r a t i o s  and ap- 
peared t o  worsen wi th  h ighe r  I:E r a t i o s  p lu s  PEEP. 

SELECTIVE BRONCHIAL INTUBATION FOR THE TREATNEIdT OF 944 SEVERE LOCALIZED INTERSTITIAL EMPHYSEMA. John G .  
Brooks, Beverly L .  Koops, Saskia  H i l t on ,  Richard L .  

Wesenberg, Michael A .  Simmons, (Spon. by Ernes t  K .  Cot ton ) ,  Dept. 
of  T ' ed i a t r i c s ,  Univers i ty  of Colorado School of Medicine, and 
Denver Ch i ld ren ' s  Hospital  , Denver. 

Pulmonary i n t e r s t i t i a l  emphysema (PIE) i s  a s e r ious  and f r e -  
quent complication of  severe hyal i n e  membrane d i s ea se  (HMD). A1 - 
though lobectomy has produced improvement i n  some p a t i e n t s  with 
l oca l i zed  PIE, a procedure which preserves  p o t e n t i a l l y  funct ional  
lung t i s s u e  i s  de s i r ab l e .  We have employed s e l e c t i v e  bronchial 
i n tuba t ion  (SBI) a t  20-25 days of age i n  4 prematurely born neo- 
na t e s  mechanically v e n t i l a t e d  f o r  s eve re  HMD who developed pro- 
g r e s s i  ve, l oca l i zed  PIE, unresponsive t o  usual therapy.  The l oca l -  
ized hype r in f l a t i on  disappeared i n  a l l  p a t i e n t s  a f t e r  5-48 hours 
of c o n t r a l a t e r a l  SBI. We withdrew the  endotracheal  tube t o  above 
t he  ca r ina  a f t e r  36-48 hours of SBI i n  two twins  (ges t a t i ona l  age 
(GA) = 28 weeks) and a f t e r  5 days i n  two p a t i e n t s  (GA = 32 and 35 
weeks) PIE d id  not reappear a f t e r  5 days of SBI, and both p a t i e n t s  
improved progress ively  a f t e r  the procedure. Followin; t h e  s h o r t e r  
SBI, both p a t i e n t s  redeveloped PIE r equ i r i ng  f u r t h e r  SBI. One 
subsequently died of nonpulmonary causes.  SBI i s  a simple proce- 
dure  f o r  t h e  t rea tment  of severe  l oca l i zed  PIE, i f  conservat ive  
management f a i l s .  No s i g n i f i c a n t  complications have been recog- 
nized and t h e  procedure i s  well t o l e r a t e d .  Minimal C02 r e t en t ion  
and no increased R . - + L  shunt  have occurred.  SBI should not  be 
done f o r  l oca l i zed  hype r in f l a t i on  due t o  anatomic abnormal i t ies  
such as  bronchial obs t ruc t i on .  



FACTORS CONTRIBUTING TO DEVELOPMENT OF YELLOW PUL- 
MONARY MEMBRANES I N  THE NEONATE. Audre K .  Brown, 945 Mae Hee Kim, S h ~ r l e y  Kauffman. S.~J.IV.I! Uownstate 

Medical Center.  Depts. of P e d i a t r i c s  & Patholofg, Brooklyn. 
Only r e c e n t l y  have pa tho log i s t s  repor ted yellow membranes i n  

t h e  lungs  of i n f a n t s  dying wi th  t h e  r e s p i r a t o r y  d i s t r e s s  syndrome 
(RDS). The pigment has  been i d e n t i f i e d  a s  b i l i r u b i n ,  but  t h e  
mechanism remains obscure. I n  a r ecen t  reviek- of our neonata l  
autoosv da t a  (1971-75). we i d e n t i f i e d  seven i n f a n t s  wi th  Yellow 
pulmbnary membranes :- kindings i n  t hese  i n f a n t s  were compared with 
da t a  from o the r  i n f a n t s  a l s o  dying with RDS. Since t h e  average 
age a t  death  was s i g n i f i c a n t l y  g r e a t e r  i n  t h e  yellow membrane 
grou (14.3 days)  than i n  t h e  t o t a l  group of i n f a n t s  wi th  RDS (5.2 
days? and s ince  a l l  yellow membrane i n f a n t s  had been on ven t i l a -  
t o r s ,  t h e  con t ro l  RDS group was l imi t ed  t o  i n f a n t s  who had l i v e d  
more than  5 days (average 12.5 days)  and had a l s o  been on ven t i l a -  
t o r s .  The following f ea tu re s  were found: 1 )  peak serum b i l i r u b i n  
l e v e l s  were s i g n i f i c a n t l y  higher  i n  i n f a n t s  with yellow membranes 
than  i n  t h e  con t ro l s  (15.9 mg% vs .  10.5 mg%, p<.05), 2 )  a l l  i n f a k s  
wi th  yellow membranes had severe  RDS and a l l  of them were found to  
have bronchopulmonary dysp la s i a ,  whi le  619 con t ro l  i n f a n t s  had 
severe  RDS and onlv  one in fan t  develoaed bronchooulmonam dvsola- 
s i a ,  3 )  617 i n f a n t s  wi th  yellow merrbrbes showed-evidence o? Shol- 
e s t a s i s  ( i nc lud ing  one i n f a n t  wi th  h e p a t i t i s )  compared with 419 
c o n t r o l  i n f a n t s .  It i s  aos tu l a t ed  t h a t  t h e  orolonsed s u r v i v a l  of 
i n f a n t s  with severe  RDS i n  t h e  presence of h h e r b i i i r u b i n e m i a  may 
r e s u l t  i n  t h e  observed yellow pulmonary membranes; s ince  t h e  in-  
f a n t s  with vellow membranes seemed t o  have more severe  RDS. t h i s  
m?y be a con t r ibu t ing  Furthermore a l l  of t h e  i n f a n t s  
wrth  yellow membranes $&acst%1 a s  most of t h e  c o n t r o l s )  were 
given 100% oxygen, t r e a t e d  wi th  p o s i t i v e  end exp i r a to ry  p re s su re  
and mechanically v e n t i l a t e d ,  so  t h a t  t h i s  therapy may a l s o  have 
con t r ibu ted  t o  t h e  formation of t h e  yellow membranes. 
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COMBINED OBSTETRICAL AND PEDIATRIC MANAGE- 
MENT OF MECONLUM STAINING. Bonita S. Carson, 
Losey, Watson A. Bowes, Jr., and Michael A. Simmons 

(Spon. by Frederick C. Battaglia). University of Colorado Medical 
Center, Department of Pediatrics,  Denver. 

Meconium aspiration syndrome (MAS) continues to cause significant 
neonatal mortality and morbidity. In May, 1974, a regimen for 
obstetrical and pediatric management of meconium staining was intro- 
duced which included: (1) deep suctioning of the o ra l  nasopharynx by 
the obstetrician while the infant's head was stil l  on the perineum, p r io r  
to the delivery of the shoulders, and usually pr ior  to the f i r s t  breath; 

(2) routine inspection of the larynx by the pediatrician; and (3) direct  
tracheal suction if meconium was present. 

7/70-4/74 5/74-11/75 
Number of births 7585 4001 
Meconium staining 942 (12.4%) 661 (16.5%) 
Respiratory d i s t r e s s  > 5 days 46 (4.88%) 23 (3.48%) 
MAS deaths 5 0 

The 23 cases  of MAS occurring during the study period were  mild, 
with no infant requiring assisted ventilation. In a prospective study 
from 4/75 to  10/75, one mild case  of AIAS occurred among 273 infants 
with meconium staining. We have not found routine tracheal suctioning 
necessary  unless meconium i s  visible a t  the cords. The addition of 
saline lavage to the suctioning procedure led to increased morbidity. 
Severe MAS has  been effectively prevented by the suctioning alone. 

ENHANCED FETAL ERYTHROCYTE CARBONIC ANHYDRASE 948 ACTIVITY BY STEROIDS. Chernick, Victor ,  
Loesebrink, B r i g i t t e ,  and Russel l ,  Brian J. 

Department of P e d i a t r i c s ,  Univers i ty  of Manitoba and Health 
Sciences Centre, Winnipeg, Canada. 

In fan t s  with hyal ine  membrane d i sease  (HMD) have been shown t o  
have lower erythrocyte  carbonic anhydrase a c t i v i t y  than normal 
i n f a n t s  of comparable g e s t a t i o n a l  age. Previous s t u d i e s  have 
shown t h a t  s t e r o i d s  acce l e ra t e  lung enzyme systems dur ing f e t a l  
l i f e .  The present  experiments were undertaken t o  study the  
e f f e c t  of exogenous c o r t i c o s t e r o i d s  on carbonic anhydrase 
a c t i v i t y  i n  f e t a l  erythrocytes  (CA). Rabbit f e tu ses  from 24 t o  
30 days o f  ges t a t ion  were in j ec t ed  i n t r a p e r i t o n e a l l y  with e i t h e r  
0.2 m l  of 0.9% s a l i n e  o r  2.5 mg hydrocortisone succ ina t e  (St) .  
Non-operated, non-injected animals served a s  con t ro l s .  CA 
measured a t  24 hours a f t e r  i n j e c t i o n  was increased i n  t he  s a l i n e  
in j ec t ed  group on days 26-28 some 1 . 3  t o  3 fold  but t he re  was no 
e f f e c t  on days 29 o r  30. This response was l i k e l y  due t o  f e t a l  
s t r e s s  induced by the  s a l i n e  in j ec t ion .  A marked inc rease  (2 to  
7 fo ld )  i n  enzyme a c t i v i t y  was demonstrated a f t e r  s t e r o i d  in jec-  
t i on  a t  24 hours a f t e r  treatment and CA a c t i v i t y  remained 
e levated a t  48 hours except on day 30. An inc rease  i n  CA 
a c t i v i t y  was a l s o  demonstrated a f t e r  incubat ing f e t a l  erythro-  
cy t e s  f o r  2, 4, and 8 hours i n  the  presence of St .  I t  is  
suggested t h a t  low CA i n  i n f a n t s  with HMD may r e f l e c t  lack of 
enhancement by s t e r o i d  of a number of  enzyme systems, including 
those necessary f o r  su r f ac t an t  syn thes i s ,  i n  preparat ion f o r  
ex t r au te r ine  l i f e .  (Supported by the  M.R.C.  and Chi ldren 's  
Hospi ta l  of Winnipeg Research Foundation, Inc . )  

MECHANISM FOR PILlXARPINE-INDUCED SECRETION OF 949 PUUCNARY SURFACTANT (S)  I N  FETAL N I T S .  Anthony 
J. Corbet ,  P h y l l i s  K. Flax,  and Arnold J. Ru- 

(Spon. by Murdina h.1. D e m n d ) .  Department o f  P e d i a t r i c s ,  Baylor 
Col lege o f  Medicine, Houston. 

P i loca rp ine  (PC) induces sec re t ion  o f  S (Goldenberg et .  a l .  
Lab. Inves t .  20,  147,  1969), bu t  t h e  mechanism is not  known. 
S t a t i c  p r e s s u r e - v o l m  curves  were used t o  assess release i n  
f e t a l  r a b b i t s  s a c r i f i c e d  3 hours a f t e r  i n j e c t i o n  wi th  PC (5mg) or  
S a l i n e  (Sa).  Airspace S w a s  i nd ica t ed  by lung volume at 5 ern 
water  on d e f l a t i o n  from t o t a l  lung capac i ty  (% TLC-5). There 
~:BS increased S wi th  inc reas ing  ma tu r i ty ,  and wi th  PC i n j e c t i o n  
a t  25.5 ,  26.5, 27.5  days ges t a t ion .  

G.A. 25.5 26.5  27.5  28.5 
% 'Ill-5 1 )  Sa  12  1 0  25 56 

2 ) P c  20* 25* 43* 56 (*p<0.001)  
No improvement beyond 27.5 days may mean t h a t  l i n i n g  o f  a i r space  
wi th  S was opt imal  by then.  

The e f f e c t  o f  PC at  27.5 days was blocked by Atropine (Ap), 
P r o ~ r a n o l o l  (PD) and Phenowbenzamine (Pb). 

~a PC - Pc+Ap Pc+Pp Pc+Pb 
%'Ill-5 25 43  25* 30* 25* (*p<O.Ol)  

Blocking agen t s  given a lone had no e f f e c t ,  nor d i d  Muscarine 
a lone improve lung  s t a b i l i t y .  We conclude t h a t  PC re l eased  S by 
s t imu la t ion  o f  sympathetic gang l i a  wi th  release of  ad rene rg ic  
agon i s t s  from t h e  adrenal  medulla o r  nerve endings  adjacent  t o  
t h e  g ranu la r  pneumocyte. 

DEVELOPMENTAL STUDIES OF PULMONARY ALVEOLAR THE DEPRESSION OF VENTILATORY RESPONSE TO HYPOXIA IN 

947 SEPTAL ELASTIN I N  FETAL LAMBS. J. M. Cerreta, R.  I. 950 INFANTS BORi AT 3,100 METERS ALTITUDE. Ernest  K. 

Stark, S. Keller, L. S. James, I .  Mandl and J .  A. Fierer, Cotton, un ive r s i ty  of Colorado School o f  Medicine, 

Coll. of Phys. & Surg., Columbia Univ.,Div. of Perinatology, New York. Department of Ped ia t r i c s ,  Denver. 
Vent i la tory  response t o  13% O2 has been measured i n  25 f u l l  

In view of the importance of elastin in maintaining the structural stability infants born at Leadville, Colorado, altitude 3,100 meters. 
of the lung and theknown relationship between RDS and immaturity, a study Infants that were studied were conceived and gestated a t  that 
of the ultrastructural and biochemical maturation of pulmonary septa1 elastin a l t i t u d e .  ~~~~~~~~~~t~ were made using an infant body plethys- 
has been undertaken. Eighteen fetal lambs have been studied a t  6 different mograph wi th  the  face exposed. 13%. 30% and 100% oxygen mixtures 
gestational ages ranging from 90 days to term, Mature elastin fibers consist were given and t i d a l  volume and r e sp i r a to ry  r a t e  recorded. ~ 1 -  

of two morphologically and biochemically distinct components: a large veo la r  02, C 0 2  and N Z  gas  tensions  were measured using a mass 

amorphous component, rich in neutral amino acids and containing the spectrometer.  Resul ts  showed t h a t  14 babies  increased minute 

unique cross-linking amino acids desmosine and isodesmosine and a smaller a f t e r  5 seconds of hypoxia and maintained a 10% 

microfibrillar portion having the chemical composition of structural glyco- ~ ~ ~ : ~ ~ S ~ a ~ ~ ~ f ' h ~ ~  ~ ~ C ~ ~ ~ o ~ ~ ~ n t ~  ~ ~ ~ ~ : ~ 7 ~ ~ ~ S ~ ~ ~ ~ " , d ~ ~ ~ ~ r ~ ~ . 1 0  
protein. These components can also be differentiated morphologically. seconds showed a depressed response of 11% which p e r s i s t e d  dur ing 
At 90 days gestciion only the microfibrillar component is Present. In the110 the  2 minutes of hypoxia. Repeat s t u d i e s  were carried ou t  a t  15 
day lamb small amounts of amorphous elastin appear with gradual increase and 20 days on G i n fan t s  with the  absent  response. ~ l l  had the  
in this component, At 130 days gestation the microfibrils and amorphous "sea l eve l "  response. we conclude t h a t  t h e  v e n t i l a t o r y  response 
component are present in approxirnate~y equal amounts. Increase in amor- t o  hypoxia is lacking on a l a r g e  number of i n f a n t s  born a t  a l t i -  

phous elastin accelerates a t  this stage to reach the mature proportion of tude. E i the r  hypoxia i s  not an important v e n t i l a t o r y  s t imulus  

approximately 90~/o amorphous component and lP/o microfibrils. At termthe 
in the immediate period Or is Over ridden by the 

composition of the pulmonary alveolar septa1 elastin resembles that in the 
depressive effect  Of hypOxia' 

adult ewe. The mature form of elastin is susceptible to digestion by elasto- 
lytic enzymes which reduce the proportion of the amorphous component to 
that found a t  the more immature phases of development. The immature form 
of elastin fo nd in RDS could be the result of impaired development or 
damage by eyastolytic enzymes released as a result of hypoxia- 
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RELATION BETWEEN LUNG ELASTANCE AND EFFECTIVE ELAS- 
TANCE I N  PREMATURE AND FULL TERM NEWBORNS. Tilo 957 Gerhsi-dt , Eduardo Bancalari  , ( I n t r o .  by W . W .  Cleveland) 

Univ. o f  Miami, School of Med., Dept. o f  Ped ia t r i c s ,  Miami, F1. 
The purpose of t h i s  s tudy was t o  determine i n  what propor t ion 

t h e  repor ted higher  e f f e c t i v e  e l a s t ance  ( ~ ' r s )  i n  prematures 
compared t o  f u l l  term i n f a ~ t s  is due t o  d i f f e rences  i n  lung e l a s -  
tance (EL) o r  t o  d i f f e rences  i n  ref]-ex a c t i v i t y  and i n t r i n s i c  pro- 
p e r t i e s  of t h e  muscles. E ' r s  was measured i n  7 premature i n f a n t s  
(mean ges t .  age 30 wks) on 19  occasions and i n  10 f u l l  term new- 
borns on 21 occasions. Each determination consis ted of 5-10 a i r -  
way occlus ions  a t  end exp i r a t ion ,  measuring continuously esophgeal  
p re s su re ,  (Pesoph), t i d a l  volume and mouth pressure  (PMOp). 

E ' r s  EL Pesoph 'MOP P ~ O ~ / ~ e s o p h  
cmH20/ml cmHpO/ml cmH20 cmH20 

F. Term 0 .449 .02  0 . 2 2 s . 0 1  5 . 1 9 . 3  1 1 . 0 5 . 7  2 . 2 3 . 1  
Premature 0.80+0.05 0 . 4 3 s .  02 5 . 1 s .  3 9 . 4 9 . 6  1 . 9 9 . 1  
P L 0.001 CO.001 NS NS NS 
In  both  groups t h e  r e sp i r a to ry  e f f o r t  was t h e  same during qu ie t  
r e s p i r a t i o n  (Pesoph) and doubled during airway O C C ~ U S ~ O ~  (PMop) 
r e s u l t i n g  i n  an E ' r s  which was near  twice  t h e  EL. This r e l a t i o n  
could be  predic ted by transforming t h e  equation E ' r s  = pMOp/vT t o  
E ' r s  = Q.qOP/CL x Pesoph t o  E ' r s  = EL x ~ ' ~ ~ p / ~ e s o ~ h .  The r e s u l t s  
and t h e  l a s t  equation i n d i c a t e  t h a t  E ' r s  i s  propor t ional  t o  a 
pass ive  component, EL, and t o  an a c t i v e  one, t h e  inc rease  i n  ins-  
p i r a t o r y  e f f o r t  during e l a s t i c  loads  ( P M O ~ / P ~ S O ~ ~ ) .  Since t h e  in- 
c r ease  i n  i n s p i r a t o r y  e f f o r t  was s imi l a r  i n  f u l l  term and prematu- 
r e  i n f a n t s ,  t h e  higher  E ' r s  observed i n  prematures was due only t o  
t h e i r  h igher  lung e l a s t ance .  

EFFECTS OF NEONATAL GASTRIC ASPIRATES O N  THE RABBIT 958 LUNG. Edwin L. Gresham and W i l l i a m  C .  Kirby (Span. 
by Robert L. Baehner). Indiana Univ. Sch. of hqed., 

James W. R i l ey  Hospi ta l  f o r  Chi ldren,  Dept. of Ped.,  Indianapol is .  
Although it has  become a common p r a c t i c e  t o  feed normal newborn 

in fan t s  w i th in  a few hours of b i r t h ,  controversy e x i s t s  concerning 
t h e  composition o f  t h e  f i r s t  feeding.  Previous s t u d i e s  i nd ica t ed  
t h a t  s t e r i l e  water was l e s s  i r r i t a t i n g  than  a 5% glucose so lu t ion  
(D5w) when i n s t i l l e d  i n t o  t h e  r a b b i t ' s  lung;  however, t h e s e  e a r l y  
experiments d i d  not  evaluate  t h e  e f f e c t s  o f  r egu rg i t a t ed  d i e t s  
which were contaminated by g a s t r i c  contents .  

Gas t r i c  a s p i r a t e s  were obta ined from newborn i n f a n t s  fed e i t h e r  
s t e r i l e  water  o r  g lucose  so lu t ions  a t  6 + 0.5 hours a f t e r  b i r t h .  
A t o t a l  o f  40 r a b b i t s  were divided i n t o  four  groups and s a c r i f i c e d  
a t  24 h r s .  a f t e r  t r a c h e a l  i n s t i l l a t i o n  of 4cc/kg of s t e r i l e  water ,  
D5W o r  g a s t r i c  a s p i r a t e s  of t h e  same so lu t ions .  PaO? f e l l  i n  a l l  
groups immediately a f t e r  t rea tment  but  remained significantly be- 
low a con t ro l  value  o f  81.7 -+ 0.9 (mHg f SEM) a t  24 h r s .  only  i n  
t hose  animals t r e a t e d  wi th  t h e  DgW g a s t r i c  a s p i r a t e  (64.1 + 3.7) 
and a sp i r a t ed  s t e r i l e  water (65.2 -+ 3 .1 ) .  I n s t i l l a t i o n  of Dure 
DgW o r  s t e r i l e  water r e s u l t e d  i n  a Pa02 a t  24 h r s .  of 83.0 f 2.0 
and 81.9 + 0.9 r e spec t ive ly .  Corrected lung volumes were smal ler  
and lung weights g r e a t e r  i n  t h e  g a s t r i c  a s p i r a t e  groups than  i n  
e i t h e r  t h e  con t ro l s  o r  t hose  animals t r e a t e d  wi th  unadul tera ted 
f l u i d s .  His tologic  evidence o f  a t e l e c t a s i s  and i n t e r s t i t i a l  pneu- 
monia was a l s o  more prominent i n  animals t r e a t e d  wi th  a s p i r a t e s .  

These d a t a  i n d i c a t e  t h a t  s t e r i l e  water contaminated wi th  gas- 
t r i c  con ten t s  is highly  i r r i t a t i n g  t o  t h e  r a b b i t  l ung  and may 
have no advantage over DgW a s  a t e s t  meal f o r  t h e  normal newborn. 

THE EFFECTS OF STABILIZATION OF THE R I B  CAGE O N  
RESPl RAT1 ON I N  PRE-TERM INFAIITS. Ronald Hagan, 959 A.  Charles Bryan, M .  Heather Bryan, .S Gordon & I .  

Research I n s t i t u t e ,  Hospital fo r  Sick Children, Toronto, Canada. 
During REM s l eep  in i n fan t s  t he re  i s  i r r e g u l a r i t y  of respira-  

tory  r a t e  and t i d a l  volume. This i s  associa ted with marked 
d i s t o r t i o n  of t he  r i b  cage, which s i g n i f i c a n t l y  increases  t he  
work of breathing.  We have s tudied the  e f f e c t  of s t a b i l i z i n g  
the  chest  wall by e i t h e r  continuous negative pressure  ( C N E G ) ~ ~  
continuous pos i t i ve  airway pressure  (CPAP). Motion of the  r i b  
cage (RC) and abdomen were monitored with AP magnetometers. 
The RC pa i r  was used to  a s ses s  the  r a t e  of RC d i s t o r t i o n  (RCD). 
This was taken a s  the  s lope of any inward RC movement during 
in sp i r a t ion .  The abdominal pa i r  were used t o  a s ses s  diaphrag- 
matic shor tening.  Tidal volume VT and in sp i r a to ry  time Ti were 
measured with a pneumotachograph. Six  normal pre-term in fan t s  
were s tud ied .  There was a h ighly  s i g n i f i c a n t  co r r e l a t ion  between 
in sp i r a to ry  time Ti and the  r a t e  of d i s t o r t i o n  Ti = 0.572-0.003 
RCD (p <0.001). With both CNEG and CPAP there  was a marked 
reduction in r i b  cage d i s t o r t i o n  ( p <  0.001). This had two 
e f f e c t s :  1 .  t he re  was a s i g n i f i c a n t  increase  in Ti (p0 .001)and .  
hence a f a l l  in r e sp i r a to ry  r a t e  and, 2. fo r  a given t i da l  
volume the  diaphragm hadm shorten l e s s .  We conclude t h a t  chest  
wall d i s t o r t i o n  decreases the e f f i c i ency  of t he  diaphragm and 
generates  a f f e r e n t  information tha t  d i s r u p t s  t he  normal timing 
mechanisms. Pa r t  of the  therapeut ic  value of C N E G  and CPAP a r e  
the re fo re  r e l a t ed  t o  s t a b i l i z a t i o n  of the  r i b  cage. 

The Effect  of Maternal Isoxsuprine on Fetal Rabbit 960 Lung Biochemical Maturation. William R .  Hayden, Earl 
B. Olson, J r . ,  and Richard D. ZachmanT Univ. of Wis. 

Dept. Peds., Madison, WI. 
Cl inical  observat ions  have suggested improved neonatal r e s p i r -  

a to ry  adapta t ion i f  t he  mothers had received isoxsupr ine .  Fetal 
r abb i t  lungs have improved pressure-volume curves 3 h r  a f t e r  r e -  
ce iving isoxsupr ine  a t  28 da ges t a t ion  (Wyszogrodski e t . a l .  &. 
J .  Ob. &. 119:1107, 1974). Since maternal i soxsupr ine  i s  used - 
f requent ly  t o t o p  l abo r ,  we inves t iga t ed  i t s  e f f e c t  on f e t a l  l w g  
l e c i t h i n  synthesis  i n d i r e c t l y  by measuring l e c i t h i n  con ten t ,  t h e  
L/S r a t i o  of t racheal  washes, and the  a c t i v i t y  of phosphorylcho- 
l i n e  glycer ide  t r ans fe ra se  (PCGT). 

Fourteen pregnant r abb i t s  of 26% da ges t a t ion  were i n j e c t e d  
with isoxsupr ine ,  (3.33 mg/kg IM q8h f o r  3 doses)  ( 7 )  o r  a s a l i n e  
placebo ( 7 ) .  Twenty s i x  hr .  a f t e r  t h e  l a s t  i n j e c t i o n  does were 
s a c r i f i c e d .  The r i g h t  f e t a l  lung was assayed f o r  l e c i t h i n  and 
PCGT, and t h e  l e f t  was lavaged f o r  t h e  L/S r a t i o .  

Maternal isoxsuprine had no e f f e c t  on f e t a l  b i r t h  w t .  (31.6 vs 
33.3 g ) .  Leci th in  in  f e t a l  lungs of t r e a t e d  mothers was higher  
than con t ro l s  (6.67 vs 5.35 umoleslg wet w t ,  p<0.001 ) .  The L/S 
r a t i o  of pulmonary lava e f l u i d  of f e tu ses  born of i soxsupr ine  
in j ec t ed  mothers was 5.85 vs 4.08 f o r  con t ro l s  (p<0.001). The 
a c t i v i t y  of f e t a l  lung homogenate PCGT was lower i n  t r e a t e d  than 
con t ro l s  (2.57 vs 3.56 nmoles l e c i  thin/mg prote in/30 m i n .  , p(0.031 
The exact  r o l e  of maternal i soxsupr ine  in  f e t a l  lung maturation 
i s  not known. However, t he  r e s u l t s  of antenata l  enhancement of 
pulmonary maturation must be evaluated ca re fu l ly  s ince  several  
drugs can a f f e c t  f e t a l  lung biochemistry. 

OXYGEN PROFILES I N  RESPIRATORY DISTRESS. W.L.Holman, 961 A. N. Krauss, P.A.M.Auld. Cornel l  Univ. Med. Col l . ,  
Dept. of Ped ia t r i c s ,  New York, N .  Y .  10021. 

Sequent ia l  determinations of a r t e r i a l  oxygen t ens ion  (Pa02) a t  
increas ing l e v e l s  of i n s p i r e d  oxygen (Fi02)  y i e l d  t h e  oxygen pro- 
f i l e  o f  a p a t i e n t .  These values  may be used t o  e s t ima te  t h e  
amount of venous admixture present  a t  any Fi02. Venous admixture 
remains constant  a t  a l l  l e v e l s  o f  Fi02 i n  pure v e n o a r t e r i a l  
shunting. A r i s i n g  ( p o s i t i v e )  p r o f i l e  may be obta ined i f  venous 
admixture i s  due t o  a l o s s  o f  d i f f u s i o n  o r  unde rven t i l a t i on  
s i n c e  these  f a c t o r s  a r e  overcome by p rog res s ive ly  inc reas ing  Fi02. 
Twenty-one i n f a n t s  wi th  hya l ine  membrane d i sease  (HMD) were 
s tud ied  on 47 occasions , l9  wi th  CPAPIPEEP, and 28 on spontaneous 
b rea th ing .  I n f a n t s  r ece iv ing  continuous a lveo la r  d i s t end ing  
pressures  showed a 33% r a t e  of negat ive  p r o f i l e s  ( i nc reas ing  ve- 
nous admixture wi th  inc reas ing  Fi02) whi le  spontaneously breath-  
ing i n f a n t s  had a 53% r a t e .  A negat ive  p r o f i l e  suggests  t h a t  r e -  
so rp t ion  a t e l e c t a s i s  w i th  increased venoa r t e r i a l  shunt ing t a k e s  
p l ace  a s  Fi02 is  increased i n  p a t i e n t s  w i th  HMD. This  suggests  
t h a t  t h e  r o l e  of d i s t end ing  a lveo la r  pressures  is  t o  s t a b i l i z e  
a l v e o l i  which l a c k  su r f ac t an t .  It a l s o  suggests  a need t o  r e -  
a s se s s  t h e  100% oxygen b rea th ing  t e s t  a s  t h i s  s tudy shows t h a t  
shunt i n  100% oxygen may be increased by performance o f  t h i s  
t e s t .  Resorption a t e l e c t a s i s  may a l s o  exp la in  t h e  "flip-flop" 
phenomenon--lower than  expected Pa02 when a t tempts  a r e  made t o  
lower Fi02. Loss of trapped gas by r e so rp t ion  is  a s soc ia t ed  wi th  
a f a l l  i n  Pa02. Maintenance of a lveo la r  volume i s  of prime im- 
por tance i n  t h e  therapy of HMD. 

Lecithin-Cholesterol Acyl t ransferase  A c t i v i t y  i n  Cord 

962 Blood. Richard Inwood, Francis  H.C .  + and Richard 
n .  Zarhmnn. Ilniv. of W i s . .  DeDt. Peds.,  Madison, W I .  -. - -  , . 

Leci thin-choles terol  acy l t r ans fe ra se  (LCAT) is  the  enzyme tha t  
ca t a lyzes  the  t r a n s f e r  of Fat ty  ac ids  from l e c i t h i n  t o  cho le s t eml  
t o  form cho le s t e ro l  e s t e r s  and l y s o l e c i t h i n .  Deficiency i n  LCAT 
has been implicated a s  a poss ib l e  cause of pulmonary hyal ine  mem- 
brane d i sease .  

We evaluated LCAT a c t i v i t y  i n  t he  cord blood of premature and 
term neonates and compared i t  with adu l t  values .  LCAT a c t i v i t y  
w a s  defined a s  t he  incorporat ion of ( 1 4 ~ )  cho le s t e ro l ,  e q u i l i -  - -  

brated with plasma cho le s t e ro l ,  i n t o  ( 1 4 ~ )  cho le s t e ro l  e s t e r  and 
was expressed a s  counts pe r  minute of formed cho le s t e ro l  esterfmg 
p ro te in lh r .  Product formation was l i n e a r  with time (up t o  6 hrs . ) ,  
plasma p ro te in  concentra t ion up t o  8 g%, and near ly  independent 
of t o t a l  cho le s t e ro l  concentra t ion.  

LCAT a c t i v i t y  (cpmlmg p ro te in lh r )  averaged 104.6 f o r  a d u l t  
plasma. Cord plasma a c t i v i t y  f o r  19 term i n f a n t s  0 3 7  weeks) was 
54.55 + 16.55 vs  31.78 + 18.07 f o r  12 premature AGA i n f a n t s  (637 
weeks). The d i f f e rence  was s i g n i f i c a n t  t o  p(0.001. There was no 
s t a t i s t i c a l l y  s i g n i f i c a n t  sex d i f f e rence  f o r  a c t i v i t y  i n  term 
babies. One s e t  of 38 week female twins had comparable a c t i v i t i e s  
of 67.61 and 56.64, r e spec t ive ly .  One mother and premature i n f a n t  
had values  of 94.77 and 28.41, r e spec t ive ly .  

LCAT a c t i v i t y  i s  probably dependent on f e t a l  g e s t a t i o n a l  devel- 
opment. I t s  r o l e  i n  recycl ing l e c i t h i n  and maintaining the  l ipo-  
p ro t e in  pool i n  neonates needs t o  be s tud ied .  We a r e  cu r r en t ly  
evaluat ing i ts  a c t i v i t y  and pos tna t a l  l e v e l s  i n  i n f a n t s  wi th  RDS. 



PREDICTION OF PUIMONARY SURFACTANT FROM GASTRIC 963 ASPIRATE. -and 3-u  
(Boston City Hospital, Boston, Massachusetts) 

Samples of amniotic fluid obtained at the time of cesarian 
section and gastric aspirate obtained within one hour of birth 
were evaluated for L/S ratio by TLC (Borer Method) and the bubble 
stability screening test (Shake test). Although a high correla- 
tion was obtained between TLC L/S ratios determined from amniotic 
fluid and gastric aspirate (P(0.01), the shake test gave variable 
results. 

The determination of gastric aspirate L/S ratios by cold ace- 
tone extraction and TLC may prove helpful in assessing the func- 
tional maturity of the pulmonary surfactant sytem at birth. This 
information could be used as a criteria for the early initiation 
of continuous positive airway pressure. 

USE OF NEBULIZED SURFACTANTS IN TREATMENT OF THE 964 RESPIRATORY DISTRESS SYNDROME (RDS) OF INFANCY. 
Hallam H. Ivey, Stephen Roth, and John Kattwinkel, 

(Spon. by Robert M. Blizzard), Univ. of Va., Dept. of Ped., Char- 
lottesville, and The Johns Hopkins Univ.,Dept. of Biol., Baltimore. 

RDS of infancy is associated with a lack of the pulmonary sur- 
factant complex. In a pilot study, we have nebulized a mixture of 
two phospholipids, dipalmitoyl phosphatidyl choline (DPPC) and di- 
palmitoyl phosphatidyl glycerol (DPPG),to 6 babies with RDS. DPPC 
is the major component of the pulmonary surfactant system. DPPG 
is also a surfactant component, has the same surface tension low- 
ering properties as DPPC,and when mixed with DPPC will increase 
interaction of DPPC with biologic membranes by a factor of 25. It 
has also been shown that formation of vesicles by sonication of a 
DPPC emulsion will enhance fusion with biologic membranes. Pre- 
vious studies utilizing surfactant aerosols in the treatment of 
RDS may have been unsuccessful because of failure to add another 
phospholipid to DPPC, need for vesicle formation by sonication, or 
failure to utilize CPAP to enhance delivery to atelectatic areas. 

On 18 occasions, 6 infants (mean wt. 1.2 kg) with severe RDS 
received a 0.8% solution of 90% DPPC + 10% DPPG which was sonica- 
ted in saline and administered by a 1.35 MHz ultrasonic nebulizer 
in series with a Bournes respirator. All infants were on PEEP 
and had stable arterial blood gases in constant FI02 prior to 
nebulization. In the time period from onset to 1 hr. post- 
nebulization (mean 3.7 hrs.), the FI02 was decreased by 6% and 
the Pa02 increased by 17%. 

These preliminary results suggest that, following determination 
of optimClm dose and timing of administration, aerosolization of a 
DPPC-DPPG mixture may be a valuable tooI in the.Lreatment a£ IULS. 

THE BIOLOGICAL HALF-LIFE OF LUNG LECITHIN AT BIRTH. 965 Alan Jobe and Louis Gluck. University of California 
San Diego, Department of Pediatrics, La J la. 

Lung lecithin of newborn rabbits was labeled with 94C- or 3 ~ -  
palmitic acid or 3~-choline. The mother was injected with two 
isotopes: one 18-24 hrs. before delivery and the second 10 min. 
before C-section. The isotope injected initially measures leci- 
thin svnthesized before birth: the second isotooe is a oulse 
label for lecithin synthesized at C-section and'term birth (late 
30 - early 31 days). At various times the newborn lungs were 
lavaged with saline (alveolar wash, AW). A fraction of total 
lung (TL) was extracted for lecithin. Residual lung tissue was 
processed for microsomal (M) and lamellar body (LB) fractions by 
density centrifugation in sucrose. Lecithin was isolated by two 
dimensional chromatography and radioactivity expressed as CPM/uM 
lecithin PO4 Biological half-life (t 1/2) of each fraction was 
determined from a semi-log plot of the data. The t 1/2 of TL 
lecithin was about 60 hrs for lecithin synthesized before birth 
and about 40 hrs for lecithin appearing at birth. Similar values 
for t 1/2 were found in the M fraction. The t 1/2 for AW leci- 
thin was about 40 hrs; however, no lecithin labeled at birth 
appeared in AW for 3 hrs and release of this lecithin was not 
complete for about 20 hrs. These T 1/2 values are significantly 
longer than those published previously for adult animals and may 
be relevant to RDS. No t 1/2 values have been presented previ- 
ously in M or LB fractions in either adult or newborn animals. 
Work supported by NIH HD-04380, SCOR HL-14169 and HL-18375. 

EVIDENCE FOR LOWER AIRWAY CHEMO RECEPTORS IN NEWBORN 
LAMBS. Paul Johnson*, Andrew Wilkinson*, Richard 966 Harding* and Mary McClelland*. Nnffield Institute for 

Medical Research, Oxford. (Spon. by George A. Gregory) 
The ventilatory response to decreases in inspired oxygen (10 

min. at 12%, 8%, 5% 02) with and without added C02 were studied 
in 14 unanesthetized lambs less than 24 hours old. All breathed 
through a tracheotomy and pneumotachograph and had duplicate 
measurements of Pa02, PaC02 and pH at each gas mixture. Respira- 
tion, blood pressure and heart rate were measured continuously. 
Five lambs showed no significant ventilatory response to hypoxia. 
They hypoventilated and became apneic at an average Pa0 of 22 2 torr. The other 9 increased minute ventilation significantly 
(+31 to +120%) at a Pa02 below 40 torr. Below 20 torr they also 
became apneic. PaC02 fell from 33.5 to 21.5 torr. When 1.5% C02 
was added to air, resting minute ventilation increased signifi- 
cantly to 196% of control with a rise in Pa02 from 72 to 91 torr 
but no significant change in PaC02 in 10 of the 14. When FI02 
was reduced in these 10, minute ventilation further increased 
to 332% of control. PaC02 fell to 23.5 and Pa02 to 25 torr. The 
remaining 4 required 5% C02 in order to increase the ventilatory 
response to C02 above that observed with hypoxia alone. This 
suggests a lower airway receptor sensitive to airway C02 with a 
direct or indirect interaction with alvelar oxygen. 

PULMONARY FUNCTION DURING RECOVERY FROM NEAR-DROWNING 
Karl H. Karlson, Howard Eigen, Richard J. Lemen, 967 x i z  -- W. Departments of Pediatrics and 

Physiology, Tulane University School of Medicine, New Orleans. 
The acute phases of near-drowning have been well documented, 

but little is known of the recovery process. We studied pulmo- 
nary function during recovery of an 11 y.0. boy who nearly 
drowned in brackish water and who required mechanical ventila- 
tion. He had no history of previous lung disease or allergy. He 
was evaluated 7 times in the period from 2 to 25 weeks after the 
accident. Each evaluation included history and physical examina- 
tion, chest roentgenograms, and detailed pulmonary function stud- 
ies. Physical examination of the chest was normal at two weeks, 
and the chest roentgenogram was normal at four weeks after the 
near-drowning. Pulmonary function studies were consistent with 
moderate restrictive pulmonary disease that gradually resolved. 
Total lung capacity (by plethysmography and helium dilution) in- 
creased from 63% of predicted at 2 weeks to normal (86% of pre- 
dicted) by 14 weeks post near-drowning. Changes in vital capa- 
city followed a similar pattern. The single breath oxygen test 
and the MMEFR were still abnormal at 25 weeks, the MMEFR being 
65% of predicted.  iffu using capacity was normal throughout the 
recovery period. No significant response to inhaled bronchodila- 
tors was observed on five occasions. 

We conclude that 1) radiological and clinical signs may not 
reflect the prolonged pulmonary injury resulting from near- 
drowning and 2) pulmonary function testing of victims of near- 
drowning is needed to assess accurately the patient's condition. 

PULMONARY FUNCTION ABNORMALITIES IN SYMPTOM FREE 968 CHILDREN 10 YEARS AFTER BRONCH IOLITI S. Meyer Kattan 
Tom Keens, Jean-Guy Lapierre, Henr Levison and 

B.J. Reilly. 8, 
Toronto, Canada. 

Fifteen children who had clinical and radiological evidence 
of bronchiolitis requiring hospitalization under 18 months of age 
and remained symptom free thereafter were studied to determine 
pulmonary function 10 years later. Lung volumes, forced 
expiratory volume in the first second (FEv~), maximal mid- 
expiratory flow rates (MMEF) and peak expiratory flow rates 
(PEFR) were measured before and after exercise. The maximal 
expiratory flow (!Imax) at 25%.and 50% of vital capacity (\jZ5, 
VSO) and the volume at which Vm becomes density independent 
(VisoV! were also measured.  test x-rays were also taken. 
Ten chl ldren had abnormal arterial oxygen tens ions (Pa02). Five 
of the children with abnormal Pa02 had Viso\j measured and all 
five were abnormal. One child had exercise induced broncho- 
spasm. We conclude that: 1. bronchiolitis may result in 
residual abnormalities in asymptomatic children which are 
unrelated to bronchospasm. 2. Pa02 and Vis0q are sensitive 
indices to detect these abnormalities and 3. there are 
residual lesions in small airways with or without changes in 
elastic recoil after bronchiolitis. 



ASYMMETRIC ACQUISITION OF RHESUS MONKEY PULMONARY 
969 STABILITY, DISTENSIBILITY AND LECITHIN PRODUCTION 
/ V/ OVER GESTATION. Robert V. Kotas, Rodney E. Ulane, 

and Phillip M. Farrell, W. K. Warren Medical ReS. Ctr., Tulsa 
Ok. and NICHD, NIH, Bethesda, Md. 

Sixteen fetal Rhesus monkeys were studied between 111 and 150 
days gestation (DG). An abrupt increase in deflation stability 
(DS) and pulmonary distensibility (PD) occurred between 140 and 
150 DG (15 Term = 165 DG). Cephalad lobes (UL) were more disten- 
sible and held more air during deflation than caudad lobes (LL). 
c14 lecithin production per mg. lung per hour from c14 choline 
was 60 to 80% higher in UL than in LL after 130 DG. Lung cho- 
line kinase, cytidyl transferase and choline phosphotransferase 
activities did not change significantly. Increase in PD lagged 
approximately 10 days behind the increase in DS. Morphologic 
changes (MC) consisting of thinning of air space walls and pro- 
liferation of capillaries accompanied the increase in PD. Ana- 
tomic and biochemical maturation of the fetal Rhesus monkey lung 
seemed to advance at different speeds. The discordance between 
the development of DS and the acquisition of PD and MC in the 
normal animals and differences between lobes suggest that spe- 
cific pulmonary tissue responsiveness to various stimuli may 
appear in different anatomical locations at different times 
over gestation. These findings may account for differential 
lung fluid clearance during the first breaths and may help to 
explain why hyaline membrane disease has been sometimes noted to 
clear in the UL before the LL. 

LYMPHOID OBSTRUCTION OF THE AIRWAY IN CHILDREN---A 970 TKRFAT TO SLEEP, BREATH AND LIFE. Richard E. Kravath, 
Charles P.Pollak, Albert Einstein College of Medicine, 

Montef iore Hosp. & Pled. Ctr., Departments of Pediatrics and 
Neurology, Bronx, New York. (Spon. by L. Finberg). 

Two children with sleep apnea,alveolar hypoventilation,apparent 
mental retardation,and poor growth associated with chronically err 
larged tonsils and adenoids were treated effectively with a naso- 
pharyngeal tube (NPT) followed by tonsillectomy and adenoidectomy 
(T&A).The effectiveness of this therapy and the relationship of 
the apneic spells to sleep was documented by polygraphic recordirg 
of sleep stage and respirations in one of the patients,and in both 
by correlation with serial arterial blood gases and pH. The table 
shows the effect of the NPT and T&A on arterial pH,PCOZ, and PO2 
of both patients and on the frequency per hour of apnea of greater 
than 10 seconds during REN sleep in one patient. 

PH PC02 PO2 ApneaslHr. (REM) 
Without NPT 7.42,7.30 69,58 44,46 43 
With NPT 7.48,7.45 39,39 65,66 0 
After T&A 7.40,7.38 37 ,37  95,82 0 
Criteria for T&A should be revised to include such patients. 

They fit the category of patients who hypoventilate during sleep, 
which includes those with Ondine's Curse,the Pickwickian Syndrome, 
idiopathic sleep apneas and perhaps some with the sudden infant 
death syndrome (SIDS).The NPT was so well tolerated by the pa- 
tients,~~ easy to use,and so effective in diagnosis and treatment 
that we suggest that its use be evaluated in some of the other pa- 
tients within this category, in particular those who might be at 
greater "rsk for SIDS. 

CHANGES IN AIRWAYS DYNAMICS DURING ANTIGEN INDUCED 971 ''ASTHMA1' IN DOGS. Jean-Guy Lapierre, Mi I ton Gold, 
Henry Levison and bbert P. Orange. Research inst. 

Hospital for Sick Children, Toronto, Canada. 
We induced "asthma" in anaesthetized, spontaneously breathing 

dogs by aerosols of Ascaris Suum extracts to which the animals 
were sensitive. The Ascaris produced a bronchoconstriction which 
was maximal within the first minute after challenge. Pulmonary 
resistance (RL) increased by 322% + 100% (mean i s.d.) while 
dynamic compliance (Cdyn) decreased by 73% f 4%. By five 
minutes, static compliance showed a 31% decrease and there was a 
significant shift to the right of the pressure-volume curve. 
Thoracic gas volumes were slightly lower (18%) during the 
bronchoconstriction. Static compliance and RL returned to normal 
within 15 minutes. However, there was a persistent tachypnea and 
Cdyn was still only 50% of control at 15 minutes. Intravenous 
atropine (0.2 mg/kg) given 30 minutes before the challenge 
significantly reduced the increase in RL. However, it had only 
a small influence on the observed change in Cdyn. In addition 
intravenous administration of atropine (0.2 mg/kg) during the 
period of bronchoconstriction showed no effect on Cdyn whereas 
it rapidly reduced RL. We conclude that there are two lesions 
in this model: 1. a vagally mediated large airways 
constriction that can be blocked by atropine and 2. a non- 
vagally mediated lesion presumably in the small airways that 
may account for the persistent tachypnea and reduced Cdyn. 

CENTRAL NERVOUS SYSTEM ORIGIN OF ASPHYXIAL RESPIRA- 

972 TORY FAILUKE IN NEWBORN RABBITS. Edward E. Lawson and 
Bradley T. Thach. (Spon. by Mary Ellen Avery) Dept. 

of Pediatrics, ~arvard ~edical school, Boston, Massachusetts. 
Newborn animals exhibit prolonged respiratory activity in res- 

ponse to asphyxia. However, functional respiratory failure (apnea 
followed by intermittent gasps) occurs after a brief period of hy- 
perpnea. To study the transitional period from hyperpnea to gasp- 
ing we measured inspiratory (Ti) and expiratory (Te) duration and 
maximal inspiratory tracheal pressure (Pm) following airway occlu- 
sion at FRC in rabbit pups 1-5 days old. EMG activity was record- 
ed from multiple muscle group: of several additional animals. 

Timc Ti (sec) Te (sec) Pm(cm/H20) f.Pm W E )  
ONSET OCCLUSION '8' .44'.09 0.5t.09 15.4'1.4 1074'144 
PEAK HYPERPNEA 25 .30?.04 0.6r.07 44.2t4.2 33105349 
END HYPERPNEA 59 .23?.01 2.1t.59 45.0i2.9 1582t275 
FIRST GASP 75 .17+.02 25.0'6.4 50.2'3.9 295'104 

The decline in respiratory output (f.Pm) during the transition- 
al period preceding   as ping is due to prolonged Te. In all animals 
a brief seizure (extensor rigidity and maximal EMG activity in 
limb and trunk muscles) occured at onset of apnea. The onset of 
gasping coincides with the loss of EMG activity in all muscle 
groups except inspiratory muscles. That Pm is preserved after on- 
set of respiratory failure is evidence that central and peripheral 
inspiratory motor pathways remain fully functional. We conclude 
that asphyxial respiratory failure in rabbit pups results from de- 
pression of the central frequency regulators. Seizure activity 
appears to precipitate asphyxial apnea and may be directly involv- 
ed in the central transition to respiratory failure. 

INCIDENCE OF RESPIRATORY DISTRESS SYNDROME AND 973 COMPLICATIONS OF PREGNANCY. Kwanq S. Lee, Arthur I .  
Eidelrnan, Po-l Tsenq, Stephen R. Kandall, and 

Lawrence M. Gartner. Dept. of Pediatrics, Albert Einstein Coll. 
Med., Bronx, N. Y. ( ~ ~ o n ,  by C. M. Edelmann, Jr.) 
Four hundred and twelve infants with birth weights (BW) 501 

to 2,500 gm and gestational age (GA) of 36 wks or less were 
studied for the influence of both ruptured amniotic membranes 
greater than 24 hours (PROM) and maternal hypertension (MH) on 
the incidence of idiopathic respiratory distress syndrome 
(IRDS). 
The occurrence of PROM and/or MH was associated with a 

significant decrease in the incidence of IRDS only in infants 
with BW 1,501 to 2,500 gin (37.4 % in the no-complication (NC) 
group versus 12.8 % in the compl ication (c) group; p<0.01) or 
GA of 33 to 36 weeks (35.2 % in the NC group versus 13.1 % 
in the C group, p(0.01). PROM and MH did not alter the 
incidence of IRDS in infants with BW 1,500 gm or less (54.0 % 
in the NC group versus 56.3 % in the C group; p)O.O5) or with 
GA of 32 wks or less (53.1 % in the NC group versus 62.2 % in 
the C group; p)0.05). Rupture of the membranes for greater 
than 72  hours had no greater effect on the incidence of lRDS 
than did PROM between 24 and 72 hours in either of the BW or 
GA groups. 

ENDOTHELIAL FILTRATION COEFFICIENT IN ISOLATED, 974 PERFUSED PIGLET LUNGS, 0. Robert Levine, Arthur B. 
=, John Fahey and Eric Rall. New Jersey Medical 

School, Dept. of Ped. and Med., Newark, and Stevens Inst. of 
Tech., Hoboken, N.J. 

In previous studies lung fluid accumulation rate during hemo- 
dynamic pulmonary edema was greater in intact puppies than in 
adult dogs; the estimated filtration coefficient ( K f )  was 10-20 
times higher in puppies. This could be due to a difference in 
the endothelial membrane or in perivascular forces. In the 
present study endothelial filtration was assessed in the isolated 
perfused lungs of 6 piglets weighing 1.9-9kg (av. 4.2kg). The 
animals were pentobarbitalized and the blood exchanged with a 
buffered, balanced 10% bovine serum albumin solution to obtain 
the perfusate. The heart and lungs were removed, the pulmonary 
artery (inflow) and left atrium (outflow) cannulated and connect- 
ed to pressure gauges and to a gravity-feed perfusion system. 
The preparation was mechanically ventilated and suspended from a 
load-cell for continuous measurement of lung weight. The re- 
sponse of filtration rate (weight slope) to step-change in out- 
flow pressure was recorded. Kf was cabculated assuming 
endothelial surface area=lung weight x 500 cmZg-I. In 47 weight 
slope responses, Kf averaged 0.117 i 0.018 (2 SE) cm sec-l, as 
compared to a comparable value in adult dogs of 0.050 f 0.015 
(Per1 et al). The pulmonary endothelial Kf in the immature lung 
may contribute to the greater rate of lung edema formation 
in intact immature animals. 



FIRST REPORTED CHILD WITH GOODPASTURE'S SYNDROME (GS) 
07% AND ATYPICAL RENAL IMMUNOFLUORESCENT FINDINGS. ' ' " Gerald M. Loughlin and Lynn M. Taussig (Sponsored by 

Vincent Fulginiti), Univ. of Arizona, Dept. Pediatrics, Tucson. 
GS (pulmonary hemorrhage and glomerulonephritis) has been 

reported in very few children. Linear depositions of anti-glo- 
merular basement membrane (GBM) antibody have been found in 
typical GS. The entity of atypical Goodpasture's Syndrome (AGS) 
has been reported rarely in adults but never in children. AGS 
is associated with granular deposition of immunological material 
along the GBM indicating circulating antigen-antibody (Ag-Ab) 
complexes. An 8 year old female presented with hemoptysis, 
glomerulonephritis and renal failure. She had a 5 month history 
of cough and migratory lung infiltrates. The initial uremia was 
insufficient to account for lung hemorrhage. Renal biopsy showed 
widespread glomerular hyalinization, crescent formation and 
thickening of GBM. Immunofluorescent studies revealed granular 
deposition of IgG, IgM and C3 along the GBM suggesting circulat- 
ing Ag-Ab complexes. Lung biopsy revealed hemorrhage and fibro- 
sis; immunofluorescent studies were negative. Rheumatoid factor 
was present early in her disease but reverted to negative. Serum 
was negative for circulating anti-GBM antibody, and serum CH50 
and G4 were normal. ANA and LE preps have consistently been 
negative. Her renal function rapidly deteriorated and she is on 
dialysis. She was started on steroids and azathioprine and has 
had no further pulmonary manifestations. There has been no other 
organ involvement. This is the first pediatric patient reported 
with AGS and the youngest reported with any form of GS. 

EARLY MECHANICAL VENTILATION IN RDS WITH A PROLONGED 
INSPIRATION. F.L. Mannino; B.H. Feldman; G.P. Heldt; 976 N.A. DeLue; J.E. Wimer; ,.A. Fletcher; L. Gludc. 

Univ. of Calif. San Diego, Dept. of Ped., La Jolla, Calif. 
72 infants with RDS were treated according to the following 

protocol when Pa02 <50 torr, FiO 60%: a) <I500 : intubated 
and intermittent mandatory (IMV) withTressure cycled 
ventilator (Baby Bird); b) >I500 gm: trial of mask or prongs 
CPAP until Fi02 80%, then treated as (a); c) initial ventilator 
rate 20-30 CPM, pressure 25-35 cmH~0, inspiratory time (IT) 1 sec. 
As infants stabilized over first few hours of treatment IT was 
gradually prolonged to 1.5 - 2 sec. with corresponding diminution 
of rate to 10-15 CPM. PEEP was 2-4 cmHgO. 29 conventionally 
treated non-protocol infants were used for comparison. 
Results of Groups: 
Survival a) overall 

h )  <I500 m 

Protocol Comparison 
80% 72% 
54% 33% -, - - - -  n- 

% of infants ventilated 77% 45%* 
Ventilator hrs., first 5 days, Fi02 >60% 34 Hr. 57 Hr.* 
%ventilator time at pressure >35 cmH20 6% 80%" 
%ventilator time at pressure 21-31 cmHpO 71% 6%* 
Air leaks (overall) 15% 41%* 
Bronchopulmonary dysplasia 7% 10.3% 

*Statistically significant differences 
Results indicate that early IMV, without prior CPAP, improves 

the survival of infants <I500 gm. IMV with prolonged inspiratorj 
time allows use of lower pressures, lower cycling frequencies and 
lower Fi02 and results in decreased ventilatory complications. 
(Partly s'upported by NIH Grants HL-0111 and SCOR HL 14169) 

ASPHYXIA AS A CAUSE OF HYALINE MEMBRANE DISEASE. 977 Gonzalo Mantilla, Barry V. Kirkpatrick, William H. 
Donnelly, Hugh W. Calderwood, Jack R. Hessler, and 

Donald V. Eitzman, Univ. of Fla. Coll. of Med., Depts. of Ped., 
Conp. Med., Path., Anesth., Gainesville. 

To evaluate asphyxia as a significant determinant in hyaline 
membrane disease, premature monkeys were delivered by C-section 
at a gestational age of 139-150 days, which is before the surge 
of surfactant as measured by the L/S ratio. An experimental 
group was asphyxiated for five minutes at the time the infant was 
delivered. The control group was matched for age and both groups 
were managed the same way with oxygen as needed and ventilation. 
There was a significantly greater incidence of hyaline membrane 
disease on the basis of histopathology in the asphyxiated group. 
The other data analyzed includes right-to-left shunts and at the 
termination of the experiment (3 hours), when the animals were 
killed, the lungs were excised and several lung stability indi- 
ces and the area of hysteresis was plotted during the generation 
of Dressure volume curves, as described by Avery et al. -- 

I HISTOPATH. R-L SHUNTS>50% LUNG STABILITY HYSTERESIS 
Asphyxia 9 8/9 819 Ll L3 

.59+.39 29.8t20 15.6'15.8 . . 

Control 8 218 318 3.1t3.4 56.3'27 32.1t11.4 
p<.O5 .lOcp>.05 pi.05 p<.O5 p<.O5 

Asphyxia is a significant determinant of hyaline membrane di- 
sease in the premature primate and modifies the animal's ability 
to stabilize its lung. Management of the perinatal period in the 
high-risk premature infant is critical to the development of pul- 
monary disease and to the survival of this group of babies. 

THE RESPIRATORY EFFECTS OF PEEP IN PREMATURE LAMBS 978 WITH SEVERE RDS. Sadi V. Matalon, Stephen J. Boros, 
Randall Ewald, Arnold S. Leonard and Carl E. Hunt. 

Depts. of Pediatrics, Physiology and Surgery, University of 
Minnesota, Minneapolis, Minnesota. Spon. by Henry L. Nadler. 

Nine premature lambs with severe RDS were ventilated with 
100% 02 at a constant VT. The level of PEEP was varied from 0 
to 5 or to 10 cmH20 in an arbitrary order. PA0 and PAC02 were 
obtained from continuous analysis of the expire% air. Changes 
from baseline (PEEP=O) were calculated using each animal as its 
own control, 

Base line % Change from Baseline 
mmHn ' PEEP = 0 PEEP = 5 cmH7O PEEP = 10 cmHgO 
Pa02 ; 87 + 16 j 58 + 12.5* -22.5 5 14* 
PaC02 / 51 + 10 -8 + 15 7.2 + 11 
(a-A)DC02 34 + 13 -56 + 19* 25 2 12* 
(A-a)D02 '477 + 53 -6.5 + 5 -5 + 12 
Mean Pulm 21 + 2 -7 + 15 4.5 + 11 
Art. Pres 
(Means + 1 S.E.M.) * p< 0.02 
These results indicate that although there was an improvement of 
VA/Q and shunting at a PEEP of 5 cmH20 as shown by the decrease 
of (a-A)DC02 and increase of PaO2, increasing the PEEP to 
10 cmH 0 led to the worsening of the above parameters. 2 

HEMODYNAMIC EFFECTS OF CONTINUOUS PRESSURE BREATHING 979 ::)TITS. Pierre J .  P. Monin, (Spon. by William 
Faculte de Medecine, Universite de Nancy, 

Maternite Regionale "A Pinard", Laboratoire de physiologic, 
Nancy, France. 

Continuous pressure breathing is currently an accepted form 
of treatment for respiratory failure and could conceivably influ- 
ence the hemodynamic functions of the neonates. Twenty-two rab- 

bits weighing 2115 to 3890 grams were subjected to continuous 
positive airway pressure (CPAP) and continuous negative pressure 
(CNP) under intravenous pentobarbital anesthesia. The right 

atrial pressure (RAP) increased with CPAP and decreased with 
CNP from its base line in correlation with the level of both 
types of continuous pressure breathing. Cardiac output (cO) 
measured by thermodilution technique decreased significantly with 
CPAP and CNP. Furthermore, the reduction in CO is directly pro- 
portional to the level of positive or negative pressures applied 
(mean reduction of 6.9%. 12.1% and 20.2% of CO for CPAP and 8.9%. 
12.5% and 16.1% of CO for CNP at 4, 6, 8 cm H20 pressure, re- 
spectively). No significant difference in the reduction of CO 
was observed between CPAP and CNP at various levels of pressure. 
These data indicate that both CPAP and CNP result in a reduction 
of CO probably secondary to decreased venous return. 

ASSISTED VENTILATION IN THE NEONATE - COMPARISON BE- 980 TWEEN POSITIVE AND NEGATIVE RESPIRATORS. Pierre J. 
P. Monin, William J. Cashore, David 0. Hakanson, - - -- - 

Richard M. Cowett, and William Oh. Brown University Program in 
Medicine, Women and Infants Hospital of Rhode Island, Department 
of Pediatrics, Providence, Rhode Island. 

From October 1973 through October, 1975, 115 infants with se- 
vere respiratory distress syndrome and/or apnea were treated by 
assisted ventilation, using either intermittent positive pres- 
sure (IPP) or intermittent negative pressure (INP) respirators. 
Personnel were equally trained in the use of both types of res- 
pirators. Severity of disease between those treated with IPP 
and INP was comparable, as indicated by similarity in birth 
weight, gestational age, and criteria for assisted ventilation. 
Forty-four percent of the 58 infants treated by IPP and 46% of 
the 57 treated by INP survived. The incidence of patent ductus 
arteriosus (29% in IPP and 22% in INP) was not significantly 
different. In those who died the incidence of intracranial hem- 
orrhage was also similar (17% in each group). The IPP treated 
infants had a significantly higher incidence of pneumothorax 
(36% vs. 17%, p. <.05) and broncho pulmonary dysplasia (BPD) 
diagnosed radiologically (24% vs. 5%, p c.01). The severity of 
BPD in the IPP infants was significantly greater than in the INP 
group. The concentration and duration of oxygen exposure be- 
tween the two groups were similar, but the duration of ventila- 
tion was greater with IPP. These data indicate that assisted 
ventilation for respiratory failure in infants using INP has a 
lower incidence than IPP of two major complications, pneumo- 
thorax and broncho pulmonary dysplasia. 



- --  BRONCHOPULMONARY DYSPLASIA AND MECHANICAL VENTILATION ALTERATIONS IN TRACHEAL PHOSPHOLIPID COMPOSITION DUR- 
OF R.D.S. Fergus M.B.E[oylan, Susan K. Rramer, I. 
David Todres, Daniel C. Shannon. Xarvard NedicaT 

School, Massachusetts General Hospital, children's Service. . . 
Department of Radiology, Boston. 

The chest radiopraphs and charts of 99 surviving neonates, 
treated in a four year period with positive pressure mechanical 
ventilation (MV) for R.D.S. were reviewed. Alveolar rupture 
during W occurred in 40199 (40%) of the patients. By radio- 
graphic diagnosis, bronchopulmonary dysplasia (BPD) developed 
in 27/40 (687) of the infants with alveolar rupture and in 3/59 
(5%) of those without (p 4 0.001). The incidence of alveolar 
rupture in the first three years reviewed was 31/61 (51%) 
compared to 9/38 (24%) the fourth year ( p  < 0.01) while the 
incidence of BPD in the respective periods was 26/61 (43%) and 
4/38 (11%) (p 1. 0.001). The incidence of BPD in those patients 
with alveolar rupture in the two time periods was not signifi- 
cantly different: 23/31 (74%) versus 419 (44%). The decrease 
in incidence of BPD was unrelated to duration of intubation, MV, 
F I ~ ~ ~ .  0.6, inspiratory pressure? 40, 2 50 cm Hz0 or positive 
end expiratory pressure' 5 cm H20. BPD in these infants with 
R.D.S. was related to alveolar rupture occurring during MV and 
the fall in incidence of RPD paralleled the decrease in alveolar 
rupture. 

UNILATERAL DIAPHRAGMATIC HERNIA, MECHANISMS OF NEO- 982 NATAL DEATH. Richard Naeye, Stephen Shochat, Victor 
Whitman, M. Jeffrey Maisels, Penn State Univ. Col. 

Med, Depts. Pathology & Pediatrics, Hershey, Pa. 17033 
Unilateral diaphragmatic hernia with displacement of abdomin- 

al viscera into the thoracic cavitv is a common anomalv with a 
12% immediate neonatal mortality and a 30-47% mortality after 
corrective surgery. In the current study, four infants with the 
defect developed severe ventilatory insufficiency immediately 
after birth. It was not relieved by oxygen and they died. Their 
lungs were also airless due to antemortem compression by medias- 
tinal shift. 

Surgical correction of the hernia in 6 infants permitted 
lung expansion and adequate ventiiation for a few hours. This 
honeymoon period was followed by cardiac failure, the reappear- 
ance of ventilatory insufficiency and death. Blood gases 
sampled proximal and distal to the ductus arteriosus revealed a 
fetal-type circulatory pattern with large right-to-left ductal 
shunting. Using histologic quantitation, 9 out of 10 infants 
with hernias had nearly twice as much muscle in pulmonary 
arteries as did matched controls. This abnormality increases 
pulmonary vascular resistance and apparently was responsible for 
pulmonary arterial hypertension, the abnormal ductal shunts and 
terminal cardiac failure. Hemorrhagic pulmonary edema contri- 
buted to the terminal ventilatory insufficiency. 

ALVEOLAR EPITHELIAL PERMEABILITY AND ALVEOLAR FLOOD- 
ING IN ALLOXAN AND HEMODYNAMIC PULMONARY EDEMA. Robert 983 a. Nelson, Edmund A. Egan, Bruce R. McIntyre, and Ira 

H. Gessner, Univ. of Fla. Coll. Med., Dept. of Ped., Gainesville. 
Alveolar epithelial permeability and fluid volume flux in the 

alveolus was studied in dogs with acute pulmonary edema, 10 pro- 
duced by aortic constriction and saline infusion and 5 produced 
with alloxan (5,6 dioxyuracil). Alveolar permeability was deter- 
mined from measurements of efflux of Blue Dextran, 1251-albumin 
and 57~0-cyanocobalamin from a saline filled isolated lung segment 
and influx of 1311-albumin from blood. Prior to edema the alveo- 
lar epithelium was impermeable to either albumin tracer or Blue 
Dextran and slightly permeable to cyanocobalamin. Slow absorp- 
tion of saline occurred. Induction of edema increased fluid vol- 
ume in the lung segment an average of 218% in hemodynamic and 291% 
in alloxan edema. In both forms of edema, 1311-albumin entered 
lung saline from the vascular system. In alloxan edema, 12%- 
albumin diffused out of lung saline and appeared in blood, but in 
hemodynamic edema, 125~-albumin did not efflux across alveolar 
epithelium and remained confined to the alveolus. Thus, two dif- 
ferent mechanisms of alveolar flooding were observed. Alloxan 
edema results from an epithelial injury allowing free diffusion 
of water and all solutes between alveolus and interstitium. 
Hemodynamic edema results from discrete leaks which allow bulk 
flow of interstitial fluid into the airspace, but does not permit 
general transfer of protein solutes across the epithelium. Def- 
inition of two different patterns of pulmonary edema suggests 
that effective therapy may depend on the mechanism of production 
of the edema. 

RESTORATION OF LUNG PRESSURE-VOLUME CIILRnCTERISTICS 
MITlI SURFACTANT. llachiko Ohi Tom llesterher 4Iasahiko 985 Nozaki, Forrest Adams and ~1:n Osher. U C U  &hool of 

Xedicine, Department of Pediatrics, Los Angeles. 
This study was designed to see if nebulization or instillation 

of surfactant (S) can restore the pressure-volume (PV) character- 
istic of adult rat lungs in which S has been removed by washing 
with saline. Twenty-one adult rats were anesthetized, then sac- 
rificed by exsanguination following which the lungs were removed, 
degassed, and a PV curve was obtained. After removal of S ,  anoth- 
er PV curve was done. Then either natural or synthetic (dipalmi- 
toy1 lecithin, DPL) surfactant was administered by either an ul- 
trasonic nebulizer or instilled directly into the trachea. All 
lungs were ventilated at a rate of 40lmin. at 20 cm H 0 peak in- 
spiratory pressure and with 7 cm H 0 PEEP and then a 3inal PV 
curve was obtained. The duration 0% ventilation was 2 hours in 
those receiving S by nebulization and 5 min. in those receiving S 
by instillation. Results were analyzed from the deflation limb of 
the PV curve at 5 and 10 cm li 0 and expressed as % of original 
total lung capacity (TLC) . ~ezulization or instillation of DPL 
produced no significant increase in % TLC. Nebulization of natural 
S produced only a slight increase in X TLC whereas instillation of 
natural S produced a very striking increase of % TLC: from 13.2 to 
55.6 at 5 cm H 0 and from 47;9 to 78.6 at 10 cnl H20. From these 
studies as well as others, it appears that nehulization is not an 
effective method for depositing material into the alveoli, on the 
other hand direct instillation of the material into the tracheal 
bronchial tro- seems to be a promising method worthy further study. 

Serial measurements of the following tracheal phospholipids 
were made in 22 infants during the first 5 days of life: Sphingo- 
myel in(SPH) ,Phosphatidyl chol ine(PC) ,Phosphat idyl serine(PS) , 
Phosphatidyl glycerol (PG). Ilethods: 2-dimensional TLC,reflectance 
densitometry, phospholipid phosphorus. Tracheal L/S ratios at 
birth of 10 normal term newborns was greater than 3.0 and PG was 
present. In 12 prematures with RDS (1915 + 5039, 33 + 3 wks) PG 
was not detected, initial tracheal L/S ratios were less than 2.3 
in all cases and rose after 24 hrs.Pl,the 2d major phospholipid 
o f  prematures, showed a marked increase during recovery from RDS 
by day 5 (initially 16.7% by densitometry or 7.4% P to 38.3% or 
19.7% respectively). PI/PS ratio increased from 1.02 to 3.84. 

ACCELERATED FETAL LUNG MATURATION AND INCOMPETENT 
CERVIX. Donald M. Okada and Donald W .  Thibeau l t ,  986 UCLA School o f  M g d i c  Harbor ~ e n e i a l  Hosp i t a l ,  

Departments o f  P e d i a t r i c s  and o b s t e t r i c s ,  Torrance, ~ a l  i f o r n i a .  
The purpose o f  t h i s  study was t o  observe the growth and de- 

velopment o f  40 fetuses o f  pregnancies w i t h  incompetent c e r v i x  
( IC ) .  The i n f a n t s  cou ld  be separated i n t o  two groups, those >37 
weeks ges ta t i on  (21) and those <34 weeks (19).  The i n f a n t s  >37 
weeks from pregnancies w i t h  IC were compared w i t h  i n f a n t s  o f  
e l e c t i v e  cesarean sec t i on  o f  t he  same ges ta t i on .  The i n f a n t s  < 

34 weeks ges ta t i on  were compared w i t h  i n f a n t s  <34 weeks random- 
l y  selected. The mean age a t  cerc lage i n  i n f a n t s  born >37 weeks 
was 18 weeks. There was no difference in birth weight or body 
l eng th  between the  study and " con t ro l "  i n f a n t s  >37 weeks. F i ve  
o f  t he  i n f a n t s  had e i t h e r  t i b i a 1  t o r s i o n  o r  metatarsus adductus 
(MA) whereas o n l y  one o f  t he  " c o n t r o l "  i n f a n t s  had an MA. Nine- 
teen i n f a n t s  born a t  <34 weeks ges ta t i on  (mean 27.5) had a  mater- 
na l  h i s t o r y  o f  IC. F i r e  o f  t he  mothers w i t h  IC d i d  n o t  have 
cerclages. I n  f i v e  pregnancies, Foam S t a b i l i t y  Tests (FST) were 
performed on amnio t ic  f l u i d  and they were in termedia te  o r  pos i -  
t i v e .  One o f  the  fe tuses was 24 weeks ges ta t i on  w i t h  i n t a c t  
membranes and a  l ec i t h i n / sph ingomye l i n  r a t i o  o f  2.1. The 19 i n -  
f a n t s  had minimal o r  no Resp i ra tory  D i s t ress  Syndrome. Nine i n -  
f a n t s  d ied.  The weights and lengths  o f  t he  stud! and " c o n t r o l "  
i n f a n t s  were n o t  d i f f e r e n t .  Ten o f  t he  " con t ro l  i n f a n t s  had 
RDS and 12 d ied.  Except f o r  a  poss ib l e  increase o f  l imb  abnor- 
m a l i t i e s ,  IC and/or cerclages do n o t  appear t o  e f f e c t  somatic 
growth o f  t he  fe tus ,  however, there  does appear f o  be acce le r -  
a ted l unq  su r fac tan t  as e a r l y  as 24 weeks ges ta t i on .  

L/S PI/PS 
5.20 1.43 
1.62 1.02 
6.39 3.84 

NEWBORNS Age 
Healthy term1 d 
Prematures 1 d 
withRDS 5 d  

The table shows the distribution of the phospholipids as per 
cent density. In addition to PC, an acidic phospholipid, PG or 
PI, seems necessary to maintain normal surfactant function. The 
increased PI at the 3rd to 5th day of RDS was associated with 
clinical improvement and might represent an adaptive mechanism, 
restoring alveolar stability in prematures. Work supported by 
NIH H~-04380,SCoR HL-14169 and Deutsche Forschungsgemeinschaft. 

SPH PC PS PI PE PG 
9.7 41.b 11.6 15.7 6.7 15.0 
22.3 33.5 20.2 16.7 7.4 -- 
7.3 36.9 11.4 38.3 5.8 0.8 



ZFFECTS OF CONTINUOUS POSITrVE AIRWAY PRESSURP. ON 987 PHYSIOLOGIC RESPONSES TO OLEIC ACD-mucm LUNG Im- 
JURY IN DOGS: Alan B. Osher, Barbara Gothe, iiobert 

L. :Jaymost, Daniel H. Simmons, (Spon. by Forrest H. Adams). 
UCLA School of Medicine, Departments of Pediatrics and Medicine, 
Loa Angeles. 

Spontaneous ventilation with continuous positive airway pres- 
sure (CPAP) has been widely used in the management of idiopathic 
neonatal respiratory distress syndrome (IRDs) because of its ef- 
fect in raising arterial oxygen tension (Pao2). Other potential- 
ly important physiologic consequences of CPAP, e.g., effect on 
cardiac output and tissue oxygenation have not been systematical- 
ly studied. The physiologic effects of CPAP of 5, 10, 15 and 20 
cm H20 during spontaneous ventilation was studied in 6 mongrel 
dogs with a simulated respiratory distress syndrome induced by 
intravenous infusion of oleic acid. Initially, hypoxemia was 
severe, with a mean Pa02 of 64 mm Hg 2 3 while breathing 100 per- 
cent oxygen. Pa02 improved significantly at the two highest lev- 
els of CPAP (e.g., Pa02 271 nun Hg 2 41 at 20 cm $0 CPAP). Mean 
P+O2 rose from 37 mm Hg 2 1.5 with no CPAP to 61 mm Hg 2 3.1 at 
20 cm Hz0 CPAP. Tissue oxygenation appeared to remain constant 
or improve with CPAP, since cardiac output, oxygen delivery and 
serum lactate were not significantly affected and PG02 rose sig- 
nificantly at the two higher levels of CPAP. However, signifi- 
cant hypoventilation occurred at all but the lowest level of CPAP. 
Mean PaC02 rose from 44.1 am Hg 1.3 with no CPAP to 77.6 nun 
Hg + 6.3 at 20 cm H20 CPAP. The explanation for the hypoventila- 
tion response to CPAP is consistent with increased work of breath- 
ing. 

EFFECT OF TOLAZOLINE ON PERSISTENT HYPOXEMIA IN NEO- 988 NATAL RESPIRATORY DTSTRESS. Sharada Pai, Dilip M. 
Purohit, Candace C. Caldwell and Abner H. Levkoff, 

(Spon. by Mitchell I. Rubin). Department of Pediatrics, Medical 
University of South Carolina, Charleston, South Carolina. 

Tolazoline can produce pulmonary vasodilatation by its alpha 
adrenergic blocking effect and thereby improve ventilationlper- 
fusion imbalance in the presence of pulmonary vasoconstriction. 
In the present study, this drug was used in 15 newborn infants 
with respiratory distress and persistent hypoxemia (Pao2(50 
torr in 100% oxygen) with or without assisted ventilation. The 
respiratory distress was due to hyaline membrane disease in 8 
infants, persistent fetal circulation in 5, meconium aspiration 
in 1 and lobar atelectasis in 1. 

Acidosis was corrected with sodium bicarbonate and plasminate 
infusions. Tolazoline, 2 mg./kg. was infused by push via scalp 
vein. Arterial blood gases, blood pressure and heart rate were 
monitored. An immediate response, defined as rise in pao2)15 
torr was seen in all but 4 infants. In one infant, the Pa02 in- 
creased after 2 hours and in three others after 4 hours. In 15 
infants, the mean rise in Fa02 within 10 minutes after infusion 
was 42.7. Continuous infusion of tolazoline (2 mg./kg./hr) was 
continued in 14 out of 15 infants. Side effects encountered 
were systolic hypertension in one, hypoglycemia in one and 
blotchiness of skin in all infants. Since 11 out of the 15 in- 
fants showed an immediate response and 10 of the 15 survived, it 
appears that a trial of tolazoline is indicated if 100% oxygen 
and assisted ventilation fail to maintain a Pa02 above 50 torr. 

SYNDROME OF INAPPROPRIATE ANTIDIURETIC HORMONE 989 SECRETION IN NEONATES WITH LUNG DISEASE. Charles L. 
Paxson, Joan W. Stoerner, Susan E. Denson, Eugene W. 

Adcock, and Frank H. Morriss. (Spon. by R. R. Howell). Univ. of 
Texas Med. School at Houston, Dept. of Pediatrics, Houston. 

The syndrome of inappropriate ADH secretion (SIADH) rarely has 
been reported in neonates. Since the advent of positive end ex- 
piratory pressure therapy, we have documented 9 episodes of SIADH 
in 5 patients among 657 high-risk neonates. Diagnostic criteria 
were: hyponatremic, hypo-osmolal serum; serum osmolality < urine; 
continued sodium excretion; absence of volume depletion; and ap- 
parently normal renal and adrenal function. This study was per- 
formed to identify the neonates at risk for development of SIADH. 

The mean birth weight, gestational age, and postnatal age of 
the 5 patients were 1730 g, 32 wk, and 16 days, respectively. 
All 5 required positive pressure therapy for IRDS or pneumonia. 
SIADH was associated with pneumothorax, atelectasis, and pneumo- 
nia (p<0.025), and occurred 3-40 hr (mean = 13 hr) following 
radiographic evidence of acute loss of lung volume. SIADH occur- 
red after 10% (3131) of pneumothoraces, 14% (5136) of episodes of 
atelectasis and/or pneumonia, and in 14% (117) of patients with 
CNS disease. However, SIADH was not significantly related to 
ventilator therapy, pneumomediastinum, interstitial emphysema, 
IRDS, ligation of patent ductus arteriosus, post-operative status, 
or airway pressures. Evidence of SIADH resolved in = 2 days with 
treatment of atelectasis or pneumothoraces and fluid restriction. 
Conclusions: 1) Neonates as pre-term as 31 wk may experience 
SIADH, and 2) SIADH should be anticipated in neonates with 
atelectasis, pneumothorax, or pneumonia. 

LUNG MATURITY, INTRAUTERINE GROWTH, NEONATAL ASPHYXIA 

990 AND SHOCK A m  THE RISK OF HYALINE MEMBRANE DISEASE. 
Roderic H. Phibbs. John A. Clements*. Robert K. 

Creasy*, George A. Gregory, Joseph A. Kitterman*, Mureen A. 
Schleuter* and William H. Tooley. Department of Pediatrics and 
Cardiovascular Research Institute, University of California, San 
Francisco, San Francisco, CA 94143. 

We measured maturity of the pulmonary surfactant system by the 
amniotic fluid foam test within 24 hours before delivery of 305 
infants. Forty-one infants developed typical hyaline membrane 
disease (HMD) as diagnosed by a fixed set of criteria designed to 
exclude mild or questionable cases. Comparison of the foam test 
to outcome showed that it can be used to predict a graded risk of 
HMD, depending upon the degree of amniotic fluid reactivity. On 
this basis, we defined four risk categories, IV, 111, I1 and I, 
with incidences of 71%, 33%, 12% and (1% of HMD, respectively. 

We studied cardiorespiratory function immediately after birth 
in 92 infants, including all in groups IV and I11 and half in 
group 11. Half of those studied were asphyxiated and 30% were in 
shock as determined by measurements of aortic and central venous 
pressures. Within each amniotic fluid risk group there is a close 
association between neonatal shock and occurance of HMD apparent- 
ly independent of prenatal lung maturity. There is a similar 
association for birth weight or gestation and HMD, but not for 
.sex or mode of delivery. 

EFFECT OF VITAMIN E ON OXYGEN TOXICITY IN THE MOUSE. 
Ronald L. Poland and Padmani Karna, Wayne State Univ., 991 Children's Hospital of Michigan, Dept. of Pediatrics, 

Detroit, Michigan. 
Thirty-two adult female white mice were divided intotwogroups. 

E- mice were fed a diet deficient only in vitamin E. E+ mice 
were given the identical mixture with D-a-tocopherol added (100 
mg/kg of chow). P.fter 5 weeks of the special diets, both groups 
were maintaine? in 100% oxygen. The mice were reexposed to room 
air for 30 min. daily. The mean survival time in oxygen of F+ 
mice was 4.9 days and of E- mice was 3.3days (t= 3.20; P 0. 

In the second group of experiments, 17 male mice were similarly 
pretreated with E+ (8) and E- (9) diets for 5 weeks and placed in 
100% oxygen. Pairs of mice were sacrificed at 0 time and then 
daily until 96 hrs. Body weight, lung weight (wet and after dry- 
ing in 65' oven), lung sodium content were measured. The body 
weight did not change significantly with time in oxygen. Both 
groups had an increase in lung wet weight with time from 5.5t0.5 
mg/Gm mouse to 8.0 + 2.0 mg/Gm with overlap between groups. There 
was also an increase in lung sodium content and water content in 
both groups. 

Survival times of mice exposed to 100% oxygen were signifi- 
cantly related to the a-tocopherol content of their diets. Both 
E+ and E- mice developed pulmonary edema to a similar degree. 
Further studies will be needed to assay the cause of the greater 
susceptibility of vitamin E deficient mice to oxygen. 

PULMONARY HYPERTENSION (PULHY) COPPLICATINC LUNG DIS- 992 EASE IN THE NEONATE: ROLE OF CHLoRPRotwINE (c) IN 
MANAGEMENT. Jeffrey J. Pomerance, Gray A. B. Choto, 

and Christinia T. Ukrainski, Cedars-Sinai Medical Center, Dept. 
Ped. and UCLA Sch. Med., Los Angeles. (Spon. by B. M. Kagan) 

C lowers pulmonary vascular resistance through inhibition of 
centrally mediated pressor reflexes, a-adrenergic blockade, and 
direct action on blood vessels. Pulmonary vasculature is more 
sensitive to these actions than systemic vasculature. C has been 
used with temporary success in the treatment of PulHv complicat- 
ing congenital diaphragmatic hernia. 

Twenty-six infants received mglkg of C via an umbilical ar- 
tery catheter through which all blood gases were drawn. C had no 
apparent depressant affect on respiration nor was systemic hypo- 
tension observed. Sixteen infants had either an equivocal or no 
response. Ten infants (3 with meconium aspiration, 1 with 
pneumonia and 6 with RDS) with birth weights between 0.81 and 4.0 
kg. and gestational ages between 26 and 41.5 wks. had an average 
Pa02 rise of 80 nun. Hg (27-202), measured between 4 and 2 hours 
post C administration. No changes were made in ventilatory 
support during this interval. A rise in Pa02 of 225 mm. Hg was 
interpreted as indicative of previously existing PulHv and a 
subsequent decrease in right to left shunting across the ductus 
arteriosus and/or foramen ovale. Cardiac catheterization to 
obtain confirmatory pressure data could not be justified. 

PulHy may unexpectedly complicate neonatal lung disease. In 
infants whose clinical course is unsatisfactory, the use of C 
may be both diagnostic as well as therapeutic. 



EFFECTS OF CONTINUOUS POSITIVE AIRWAY PRESSURE (CPAP) 993 ON PULMONARY FUNCTION I N  EARLY STAGES OF RESPIRATORY 
DISTRESS SYNDROME (RDS). C. P e t e r  Richardson,  S tephen  

0 .  A t h e r t o n ,  and August L. Jun?,. (Spon. by L. Glasgow). Dept.  o f  
P e d i a t r i c s ,  U n i v e r s i t y  of Utah,  S a l t  Lake C i t y ,  Utah. 

Ten i n f a n t s  w i t h  c l i n i c a l l y  d iagnosed  RDS were s t u d i e d  u s i n g  
n i t r o g e n  washout and blood g a s  a n a l y s e s  w h i l e  b r e a t h i n g  a t  5 ,  1 0 ,  
and 15 cm H20 CPAP. A l l  i n f a n t s  were under 12 hours  o f  age  and 
were i n t u b a t e d  a f t e r  demons t ra t ing  t h e  i n a b i l i t y  t o  m a i n t a i n  
Pa02 2 60 t o r r  on FI02 2 0.6. 

As a p p l i e d  a i rway p r e s s u r e s  were r a i s e d  l a r g e  i n c r e a s e s  i n  
Pa02 were observed  b u t  changes i n  PaC02 were n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t .  R e s u l t s  from t h e  n i t r o g e n  washout t e s t s  i n d i c a t e  that  
t h e  i n c r e a s e s  i n  Pa02 were c o n s i s t e n t  w i t h  1 )  i n c r e a s e s  i n  func-  
t i o n a l  r e s i d u a l  c a p a c i t y  (FRC) and 2)  a l t e r a t i o n s  i n  t h e  d i s t r i -  
b u t i o n  o f  v e n t i l a t i o n .  I n c r e a s e s  i n  FRC probably  caused  d e c r e a s e s  
i n  in t rapulmonary  s h u n t i n g  s i n c e  most o f  t h e  volume i n c r e a s e s  
were measured a s  p a r t  of  t h e  s l o w l y  v e n t i l a t e d  lung  space  whereas 
t h e  r a p i d l y  v e n t i l a t e d  lung  s p a c e  remained r e l a t i v e l y  c o n s t a n t .  
A l s o ,  a s  a i rway p r e s s u r e s  were i n c r e a s e d  a g r e a t e r  p o r t i o n  o f  t h e  
t i d a l  volume was d i r e c t e d  t o  t h e  s l o w l y  v e n t i l a t e d  space .  I n  some 
c a s e s ,  a t  t h e  h i g h e r  a i rway p r e s s u r e s ,  a l v e o l a r  v e n t i l a t i o n  of 
t h e  r a p i d l y  v e n t i l a t e d  s p a c e  was reduced  t o  l e v e l s  i n d i c a t i n g  
a l v e o l a r  o v e r d i s t e n t i o n .  

The r e s u l t s  i n d i c a t e  t h a t  d e t e r m i n i n g  o p t i m a l  CPAP l e v e l s  must 
be made on  a n  i n d i v i d u a l  b a s i s  and may r e q u i r e  pulmonary f u n c t i o n  
measurements i n  a d d i t i o n  t o  blood gas  a n a l y s e s .  

EFFECTS OF CONTINUOUS DISTENDING AIRWAY PRESSURE 994 (CDP) ON VENTILATION AND LUNG WCHANICS I N  PRETERN 
INFANTS WITH AND WITHOUT PATENT DUCTUS ARTERIOSUS 

(PDA). Kor Sankaran ,  Maria Davi,  Carey Lee,  V i c t o r  Chern ick ,  
Henr ique  R i g a t t o ,  Univ. of  Manitoba,  Dept.  of  P e d i a t r i c s ,  
Winnipeg, Canada. 

We s t u d i e d  t h e  e f f e c t s  of CDP on  v e n t i l a t i o n  and lung  
mechanics i n  5 pre te rm i n f a n t s  (n=10) w i t h  and 5 (n=10) w i t h o u t  
PDA. A f t e r  a c o n t r o l  p e r i o d ,  we s u b j e c t e d  t h e  i n f a n t s  t o  -4 and 
-8 cm H20 of c o n t i n u o u s  n e g a t i v e  p r e s s u r e  ( I s o l e t t e  i n c u b a t o r )  
f o r  1 0  m i n u t e s  e a c h .  V e n t i l a t i o n  was measured u s i n g  a n o s e p i e c e  
and a s c r e e n  f lowmeter ,  and i n t r a e s o p h a g e a l  p r e s s u r e ,  u s i n g  a n  
a i r  f i l l e d  b a l l o o n .  We de te rmined  minute  v e n t i l a t i o n  d E ) ,  
a l v e o l a r  PO2 and PC02, f u n c t i o n a l  r e s i d u a l  c a p a c i t y  (FRC), and 
s p e c i f i c  dynamic compl iance  (Csp).  During c o n t r o l  p e r i o d ,  
PAC02 was h i g h e r  i n  PDA i n f a n t s  t h a n  i n  t h o s e  w i t h o u t  PDA 
(p<.025) .  cE and Csp were lower i n  t h e  PDA group ( p < . 0 5 ) .  With 
p r e s s u r e s  o f  -4 and -8 cm H20, VE and PAC02 i n c r e a s e d  and Csp 
d e c r e a s e d  by more t h a n  50% i n  b o t h  groups  (p<.05) .  Csp d e c r e a s e d  
more i n  i n f a n t s  w i t h o u t  PDA (p<.05) due  t o  g r e a t e r  i n c r e a s e  i n  
FRC (p<.05) .  We s u g g e s t :  1 )  p r e t e r m  i n f a n t s  w i t h  PDA hypo- 
v e n t i l a t e  and have  lower Csp t h a n  t h o s e  w i t h o u t  PDA; 2) CDP 
i n d u c e s  s i m i l a r  d e l e t e r i o u s  e f f e c t s  o n  v e n t i l a t i o n  and l u n g  
mechanics i n  b o t h  groups  o f  i n f a n t s ;  and 3) b e n e f i t s ,  i f  any ,  of 
u s i n g  CDP i n  t h e  t r e a t m e n t  of pulmonary edema r e f r a c t o r y  t o  
m e d i c a l  t h e r a p y  i n  i n f a n t s  w i t h  PDA a r e  probably  due  t o  
changes  o t h e r  than  i n  l u n g  mechanics.  

A PROSPECTIVE LONGITUDINAL STUDY O F  PULMONARY 995 F U N C T I O N  S T A T U S  IN C H I L D R E N  SURVIVING 
PNNEUMOCYS71S CARINII PNEUMONITIS (PCP). Shyamal K. 

Sanyal, WiUiam I. Mariencheck, Walter T. Hughes, and Scott Harris. St. Jude 
Children's Research Hospital, Cardiopulmonary and Infectious Diseases Services, 
Memphis, TN. 

It has been reported that PCP, a diffuse form of bilateral alveolar disease, 
may cause significant interstitial fibrosis with permanent sequelae. Clinical, 
radiographic and pulmonary function data were studied prospectively in 19 
children with PCP hproven by lung aspirate) at hospital discharge, and at 1- and 
3 m o  intervals for 1 year. Within 1 month of hospital discharge, all p a t i e ~ ~ t s  were 
ambulatory without respiratory symptoms, the chest roentgenograms were free of 
pulmonary infiltrates, and blood-gas profiles returned to  normal in all but 3 
patients in whom mild hypoxemia (PaO*, 75-89 mm Hg) and intrapulmonary 
right-to-left shunt (11.8 to 14.4%) persisted. By contrast, in 1 6  of 19 children, the 
vital capacity (VC) and total lung capacity (TLC) were below 2 S.D. of predicted 
normal values (based on height) and bclow 1 S.D. in 2 others. Values for MVV 
and FEV, generally the decreases in VC and TLC. In 1 5  patients, the 
diffusion capacity showed reduction below I S.D. of predicted normal. These 
findings suggested restrictive lung disease as well as impairment of gas transfer. 
Five patients died within 3 months of recovery from PCP; in each patient the lung 
functions had been abnormal. In 1 3  survivors, the pulmonary functions returned 
to  normal by the end of 3 months in 9,  6th month in 3, and 12th month in 1. The 
expiratory flow values were normal in all the 19 patients excludin obstructive 
lung disease. we conclude that (i) PCP produces a restrictive type oklung disease 
and impairment of diffusion capacity that persist during convalescence, (ii) in 
survivors, the abnormal pulmonary functions return to  normal within 1 year from 
acute stage of the disease. 

THE EFFECTIVENESS OF ASSISTED LIQUID VENTI- 996 LATION IN PREMATURE LAMBS. Thomas H. Shaffer, 
S. David Rubenstein, Gordon D. Moskowitz, 

and Maria Delivoria-Papado~oulos. Univ. of Penna., Sch. 
of Med., and Drexel Univ., Philadelphia, Pa. 19174. 

The clinical and physiological significance of liq- 
uid ventilation as a therapeutic modality for treating 
respiratory distress was assessed in 9 premature lambs 
of 135 days gestation. The lambs were delivered by ce- 
sarean section following spinal anesthesia. ~rterial 
and venous catheters and a tracheal cannula were 
placed before clamping the cord. Following assisted 
gas ventilation(Fi0 -1.O)for 20 minutes, the lambs 
were ventilated w ~ ~ ~ I - F c - ~ o  liquid (PO =500mmHg, PC02< , 
5mmHg) for periods of 1 to 3 hours.  i iring normothermlc 
liquid ventilation arterial blood gases for all lambs 
were stable in the range of PO2 175-200mmHg,PCO 38-41 
mmHg and pH 7.31-7.35. During post-liquid assisged gas 
ventilation(Fi0 =1.0), peak in$ratracheal pressure sig- 
nificantly decrgased from 36.2-3.5SE cm. H,O pre-liq- 
uid to 25:0f2.6~~ cm. H 0 post-liquid peri6d(p<0.001) 
with identical tidal vo?ume and respiratory rates. 
These results indicate that liquid ventilation pro- 
vides an effective means for reducing inflation pres- 
sures in addition to maintaining stable blood gases in 
premature lambs. Future development of this method may 
become applicable to the human neonate with respira- 
tory failure after current techniques fail to sustain 
ventilation.(USPHS Grants#HL17154#HD07135). 

DIPALMITOYL LECITHIN AEROSOL IN R.D.S. D a n i e l  C .  
Shannon, J .  Ber t  Bunnel l .  Harvard Medical  School ,  
Massachuse t t s  Genera l  l l o s p i t a l ,  C h i l d r e n ' s  S e r v i c e ,  
Boston. 

Twenty i n f a n t s ,  mean age 22 Hr,  B.W.  2.03 Kg, G.A. 34 Wks, 
w i t h  s e v e r e  R.D.S. were a d m i t t e d  t o  a b l i n d ,  randomized t r i a l  of 
1% d i p a l m i t o y l  l e c i t h i n  i n  w a t e r  a e r o s o l  (DPL) conpared t o  a 
w a t e r  a e r o s o l  (N) t o  d e t e r c i n e  whether lung  f u n c t i o n  improved 
w i t h  DPL. We e s t i m a t e d  t h a t  d e p o s i t i o n  o f  3 mg/Kg DPL ( 4 1  i 2 )  
would p r o v i d e  a n  a l v e o l a r  monolayer.  Aerosol d e l i v e r v  r a t e  was 
des igned  t o  m a i n t a i n  t h i s  l e v e l  o f  d e p o s i t i o n  by i n f u s i n g  ?C ml/  
2 Er. every  8 Hr f o r  3 d o s e s  i n t o  a MHZ u l t r a s o n i c  g e n e r a t o r ,  i n -  
l i n e  w i t h  r e l a x a n t s .  We o m i t t e d  s i x  i n f a n t s  ( 3  DPL) from f i n a l  
a n a l y s i s  due t o  c o m p l i c a t i o n s  e . g .  PDA. The i n i t i a l  a l v e o l a r -  
a r t e r i a l  PO2 g r a d i e n t  (A-anPg2)  a t  F102 1 . 0  was 466 nun Hg (DPL) 
and 461 mm IIg (I;) ; PcO was 34 mm Hg (DPL), 32 (W) . A f t e r  dose  
i i l ,  t h e  A-a& PO f e l l  4 mm Hg (DPL) and r o s e  21 mm Wg (W); ( p  of 
d i f f e r e n c e  = 0 . 3 ) .  A f t e r  dose  1 2 ,  t h e  A-aAP02 f e l l  30 mm Hg 
( p = < . 0 5 )  i n  DPL t r e a t e d  and r o s e  23 mm He, (p= . l )  i n  V t r e a t e d ;  
(p o f  d i f f e r e n c e  = < . 0 2 ) .  A f t e r  dose  63,  t h e  A-aAPo2 f e l l  44 
m Hg (p= ( . 0 5 )  i n  DPL t r e a t e d  and r o s e  9 mm I3g (p= . 2 )  i n  G: 
t r e a t e d  ( p  of d i f f e r e n c e  = < . 0 2 ) .  P c o ~ ,  s t a t i c  CL and p a s s i v e  
VC (volume t o  i n f l a t e  from FRC t o  s t a t i c  P t p  o f  30 cm H20) d i d  
n o t  change.  Lower A-aaP02 v a l u e s  a f t e r  1% DPL a e r o s o l  were n o t  
main ta ined  f o r  t h e  8 hours  between doses .  

NEONATAL LUNG DEFENSE MECHANISMS. M. Sherman, 998 E. Goldstein, W. Lippert and R. Wennberg. Departments 
of Pediatrics and Medicine, School of Medicine, Univ. 

of California, Davis. 
Enhanced susceptibility to bacterial pulmonary infection is a 

major complication of the neonatal period. In adult animals the 
pulmonary alveolar macrophage(PAM) has a major role in preventing 
bacterial infection. We investigated the function of the PAM in 
newborns by expfsing rabbits ~f varying postnatal age to high con- 
centrations(.>lO bacterial/ft ) of a Sta hylococcus aureus aerosol 
for a 30 minute period. The aerosol *s=to 
produce uniform infection and deposited, 10 bacteria per lapine 
lung. At 0 and 4 hours after infection, the nmber of viable 
bacteria was determined in homogenates of the left lung  by pour 
plate technique. The bacterial clearance was calculated comparing 
the numbers of viable bacteria. The right lung was perfused and 
fixed in situ, and bacterial ingestion rates were determined and 
compared at 0 and 4 hours by histologically ascertaining the 
intracellular or extracellular location of 100 bacteria. The 
results are summarized below: 

Post Natal Age (Days) 1 2 4 14 
Clearance (%) -0 .6  14.4 52.4 7 0 . 3  
Phagocytized 0 hr (%) 29 54 32 49 
Phagocytized 4 hr (%) 63 77 61 . -  86 

The results demonstrate a severe impairment in killing of ingested 
bacteria by the PAM. 7he enhanced susceptibility to neonatal 
pulmonary infection can be explained, at least in part, hy this 
severe impairment. 



DISCORDANT LUNG MATURATION AND CORTICOSTEROID 999 LEVELS IN TWINS. B a r r y  T .Smi th  a n d  Dennis  W. 
o n .  hv  M W P a r t i n n t o n ) ,  

Q u e e n ' s  U n i v e r s i t y ,  D e p a r t m e n t s  o f  P a e d i a t r i c s  a n d  Ob- 
s t e t r i c s ,  K i n g s t o n ,  O n t a r i o ,  Canada.  

Endogenous f e t a l  g l u c o c o r t i c o i d s  may p l a y  a r o l e  i n  
l u n g  m a t u r a t i o n  a s  e v i d e n c e d  by a c c e l e r a t e d  l u n g  d e v e l -  
opment  i n  c o n d i t i o n s  w i t h  i n c r e a s e d  f e t a l  s t e r o i d  l e v -  
e l s .  We d e s c r i b e  t w i n s ,  o n e  o f  whom d e m o n s t r a t e s  t h i s  
r e l a t i o n s h i p  i n  r e v e r s e :  d e l a y e d  l u n g  m a t u r a t i o n  w i t h  
s u b n o r m a l  s t e r o i d  1 e v e l s . B o r n  a t  33 wk,  t w i n  A w e i g h e d  
1960 g a n d  e x p e r i e n c e d  n o  pu lmonary  o r  o t h e r  p r o b l e m s ;  
t w i n  B w e i g h e d  720 g a n d  d i e d  a t  3 h r  w i t h  symptoms o f  
IRDS. Twin B w a s  a n e n c e p h a l i c  and  a t  a u t o p s y  t h e  a d r e n -  
a l s  w e r e  m a r k e d l y  h y p o p l a s t i c  w i t h o u t  i d e n t i f i a b l e  p r o -  
v i s i o n a l  c o r t e x . T h e  l u n g s  w e r e  s m a l l ,  h e m o r r h a g i c  w i t h  
immature  a l v e o l a r  e p i t h e l i u m .  A m n i o t i c  f l u i d  and  c o r d  
b l o o d  w e r e  s t u d i e d  f rom e a c h  t w i n :  

TWIN A TWIN B NORMAL RANGE 
CORD BLOOD : ( n o r m a l )  ( a n e n c e p h a l i c )  (+S .D. )  
c o r t i s o l  ( n g i m l )  34.7 4 . 6  31.8'4.5 
c o r t i s o n e  8 3 . 2  26.6 79 .4k5 .0  
AMNIOTIC FLUID: 

T . / <  r a t i n  A n n.9 > 2  .0 

THE ADEQUACY OF RESPIRATORY COMPENSATION TO INCREASED 

1002 LUNG VOLUME I N  THE INFANT. Ann R. Stark,  Elizabeth R. 
Brown, and Ivan D. Frantz, 111. (Spon. by H.W. - 

Taeusch, J r . )  Dept. of Ped ia t r i c s ,  Harvard Medical School, Boston 
We have examined the e f f e c t  of increasing lung volume on resp- 

i r a t o r y  center  output and vagal a c t i v i t y  i n  ten normal, sleeping, 
full-term in fan t s  during the f i r s t  three days of l i f e .  Inspira- 
tory time ( t i ) ,  t i d a l  volume, minute ven t i l a t ion ,  s t a t i c  compli- 
ance, and maximum inspiratory pressure (P ) a f t e r  occlusion a t  
FRC were measured before and a f t e r  applic2tion of 5 cm H 0 nega- 
t i v e  pressure (CNEG) t o  the thorax. The mean increment ?n lung 
volume with CNEG was 8.5k2.0 (SD) m l .  Respiratory r a t e  (55-C8 
min-1) and t i d a l  volume (26.5'3.4 m l . )  d id not change with i n -  
creased lung volume. Ventilation decreased i n  s i x  in fan t s  on 
CNEG and increased i n  two, with no s ign i f i can t  change i n  the mean 
(396'23 (SE) t o  366'28 ml/min/kg) . P , indicat ing respiratory 
center output, was a l so  unaffected ~ Y ~ C N E G .  The relat ionship of 
ti during airway occlusion a t  FRC t o  t i  of the preceding unoc- 
cluded breath did not change, suggesting t h a t  vagal influence 
does not change with the a l t e r a t i o n  of lung volume. Total thora- 
c i c  compliance, determined from mask pressure i n  passive expira- 
t ion  following occlusion a t  known volumes, was unchanged (4.05' 
1.85 ml/cm H20) with CNEG. We conclude t h a t  lung volume in- 
creases of 30% of t i d a l  volume do not influence respiratory ten- - , - - - - - - ..- - . -  

c o r t i s o l  (ng/ml)  1 9 . 6  3.9 20.7'8.9 t e r  output o r  vagal tone. 
r n r t i s n n o  " 1 6 . 5  1 6 . 6  1 4 . 5 ? 6 . 7  The lung volume increment with CNEG was 28-76% of t h a t  expect- - - - - - - -. . - -- .- -- - - - . . . - . . . 

T h e s e  f i n d i n g s  p r o v i d e  f u r t h e r  s u p p o r t  f o r  a r o l e  o f  ed from compliance measurements. This smaller than expected lung 

f e t a l  g l u c o c o r t i c o i d s  i n  n o r m a l  pu lmonary  d e v e l o p m e n t .  volume change with CNEG may represent an ac t ive  compensatory re-  
sponse of the respiratory muscles o r  g l o t t i s  t o  distending pres- 
sure.  

NEONATAL APNEA J .  Baldwin S m i t h ,  C h a r l e s  P .  1000 McGraw, a n d  H e r i b e r t o  A .  F e r n a n d e z ,  S p o n s o r e d  
b y  Jimmy L .  Simon,  Bowman Gray S c h o o l  o f  Med- 

i c i n e ,  w i n s t o n - ~ a l e m ,  ~ o r t h .  C a r o l i n a .  
The s i g n i f i c a n c e  o f  a p n e a  i n  t h e  n e o n a t a l  p e r i o d  h a s  

n o t  b e e n  d e t e r m i n e d .  S e v e n t y - t h r e e  i n f a n t s  w i t h  c l i n i -  
c a l l y  n o t e d  a p n e a  w e r e  s t u d i e d  b y  means o f  c o n t i n u o u s l y  
r e c o r d e d  (minimum-4 h r . ,  maximum-24 h r . )  EEG, EKG, i n -  
s t a n t a n e o u s  h e a r t  r a t e  c h a n g e ,  r e s p i r a t i o n s  (by  c h e s t  
pneumograph) , e x p i r e d  C02 (by mass s p e c t o m e t e r  analysis) 
a n d  e x t r a o c u l a r  movements .  F o r t y - o n e  n e o n a t e s  had  apneic 
e p i s o d e s  20 sec.  o r  l o n g e r .  Four  t y p e s  o f  a p n e a p a t t e r n s  
w e r e  d e t e c t e d .  The most  common t y p e  (N=22) was a n  e x a g -  
g e r a t i o n  o f  normal  p e r i o d i c  r e s p i r a t i o n s .  T h i s  t y p e  o f  
a p n e i c  e p i s o d e ,  which  was s e e n  mos t  o f t e n  i n  p r e m a t u r e  
i n f a n t s  may b e  r e l a t e d  t o  a n  i m m a t u r i t y  o f  r e s p i r a t o r y  
c e n t e r s .  A s e c o n d  t y p e  (N=4) was a s s o c i a t e d  with c l u s t e r s  
o f  r a p i d  r e s p i r a t i o n s  r a t h e r  t h a n  a g r a d u a l  c h a n g e  i n  
d e p t h .  The b r e a t h i n g  p a t t e r n  d i d  n o t  improve  d u r i n g  t h e  
n e o n a t a l  p e r i o d .  A t h i r d  t y p e  (N=3) was a s s o c i a t e d  w i t h  
a s i n g l e  f i x e d  p a t t e r n  s imi la r  t o  a c e n t r a l  n e u r o g e n i c  
r e s p i r a t o r y  p a t t e r n .  A f o u r t h  t y p e  (N=12) was associated 
w i t h  a n  e l e c t r o e n c e p h a l o g r a p h i c  s e i z u r e .  I n f a n t s  w i t h  
t y p e  2 p a t t e r n  a l l  d e v e l o p e d  s i g n s  o f  s e v e r e  neurologkal 
d y s f u n c t i o n .  I n f a n t s  w i t h  t y p e  4 p a t t e r n  had  a p r o g n o s i s  
r e l a t e d  t o  t h e  c a u s e  o f  t h e i r  s e i z u r e s .  EEG p o l y g r a p h  
e v a l u a t i o n s  o f  a p n e i c  e p i s o d e s  c a n  be  o f  v a l u e  i n  t h e  
d e t e r m i n a t i o n  o f  t h e  p a t h o g e n e s i s  a n d  p r o g n o s i s  o f  n e o -  
n a t a l  a p n e a .  

THE FOAM STABILITY TEST (FsT) ON GASTRIC ASPIRATE I N  1001 THE PREDICTION OF RESPIRATORY DISTRESS SYNDROME ( R D S ) .  
Michael g. Soeer, Anthony J.S. B, and Arnold J. 

Rucioloh. Baylor College of Medicine, Dept. of Ped., Houston. 
Theamniotic f l u i d  L/S r a t i o  and FST have been shown t o  corre- 

l a t e  with f e t a l  lung maturity. Studies have a l so  demonstrated cor- 
r e la t ion  between the  L/s r a t i o  of neonatal gas t r i c  asp i ra te  and 
the development of RDS. Samples of g a s t r i c  asp i ra te  were col lected 
a t  del ivery or  within 30 mins. the rea f te r  from 194 in fan t s  536 
weeks gestat ion.  The samples were frozen a t  -200 C u n t i l  the  FST 
was performed. Samples containing gross blood o r  meconium were 
excluded. An inadequate sample volume k 0.5ml) was obtained in 
45/19L (23.2%). A fu r the r  27 samples had negative FST a t  a 1 :2  
d i lu t ion  but were of inadequate volume t o  be t es ted  a t  lower di lu-  
t ions .  These were a l s o  excluded from analysis .  Of t h e  122 adequate 
samples 4 4  were + a t  1 :2 ,  43 were + a t  a d i lu t ion<l :2 ,  and 35 were 
negative a t  a l l  dilutions. RDS was found i n  2.3%, 23.3% and 22.8% 
of each group respect ively.  The p red ic tab i l i ty  of the  FST was 
found t o  be s ign i f i can t  only i f  t h e  t e s t  was + 1:2 ( ~ ' 0 . 0 1 ) .  
There was no s ign i f i can t  difference i n  the  incidence of RDS from 
t h a t  expected i f  a negative FST was found or  i f  + di lu t ions  a t  
t l : 2  were present .  Our data  indicate  t h a t  t h e  usefulness of the  
gas t r i c  asp i ra te  FST i s  l imited by t h e  d i f f i c u l t y  i n  obtaining an 
adequate sample volume and the lack of correlat ion between posi- 
t i v e  or  negative r e s u l t s  t o  the  development of RDS a t  lower di lu-  
t i o n s  than 1:2.  The t e s t  appears t o  be of value only i f  the  1:s 
d i lu t ion  i s  +, which cor re la tes  with previous FST amniotic f lu id  
s tudies  although not with other  s tud ies  u t i l i z i n g  neonatal g a s t r i c  
asp i ra te  FST. 

THE EFFECT OF OXYGEN ON TRACHEOBRONCHIAL SECRETiON OF 1003 LYSOZYME I N  NEWBORN INFANTS. Osva l do Sto l i ar,Avroy 
Fanaroff, Thomas Boat.Case Western Reserve University 

School of Medicine, Dept.of Ped. 8 Rep. Biology, Cleveland. 
Secretion of lysozyrne by explanted human neonatal tracheal epi- 

thelium i s  depressed by exposure t o  80% oxygen f o r  more than 72 
hours (Boat, Pediatr.  Res. 7:607,1973). To determine whether t h i s  
e f fec t  occurs i n  vivo we measured lysozyme i n  tracheobronchial 
secret ions col lected from 9 term and 16 preterm infants  a t  the  
time of routine suctioning through endotracheal tubes. Infants  
were on mechanical ven t i l a to r s  f o r  RDS, apnea, asphyxia o r  post 
operat ive care. Infants  w i t h  infection were considered separately.  
Lysozyrne levels ,  expressed as  ug/mg secret ion,  were s ign i f i can t ly  

tinued exposure t o  h i g h  oxygen; An  e f f e c t  of gestat ional  age on 
lysozyme secret ion could not be delineated due t o  the small number 
of  in fan t s (32  weeks gestat ion.  Low levels of lysozyme (1.26 and 
0.68) were obtained from tracheobronchial secret ions of 2 term 
infants w i t h  group B streptococcal pneumonia but not in fan t s  w i t h  
streptococcal o r  other  septicemias. These data confirm t h a t  
tracheobronchial lysozyme secret ion i s  depressed i n  vivo by 
prolonged intensive oxygen therapy which together w i t h  disrupted 
mucoci l iary t ransport  may impair ant ibacter ial  defense mechanisms. 

depressed by high oxygen (Fi02; 0.8 >48 hours). 

HYPOXIC DEPRESSION OF RESPIRATION IN THE NEWBORV AND 1004 ADULT RABBIT. Bradley T. Thach and Edward E. Lawson. 
(Spon. by H.W. Taeusch) Dept. of Ped ia t r i c s ,  Harvard 

Medical scnool, Boston, MA. 
The newborn rabb i t  l i k e  the human newborn hypoventilates a f t e r  

wks. 
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.. 
several  minutes i n  a low oxygen environment, supporting the hypo- 
thes i s  t h a t  the newborn's respiratory center  i s  l e s s  r e s i s t a n t  t o  
hypoxic depression than the adu l t ' s  (Dawes, J .Physiol . ,  1959). We 
measured a r t e r i a l  blood gases and respiratory center  output (RCO) 
i n  newborn and adul t  r abb i t s  made acutely and progressively as- 
phyxic by prolonged airway occlusion a t  FRC. After  t racheal  and 
a r t e r i a l  cannula placement, the animals (47 pups 1-5 days o ld  and 
5 adul ts)  were maintained under l i g h t  e the r  anesthesia. Instantan- 
eous RCO (frequency x t racheal  pressure) was computed s e r i a l l y  
from onset of the occlusion. Blood gases corresponding t o  time 
from occlusion onset were interpolated from curves based on 1 o r  
2 samples per  pup and 5 s e r i a l  samples per  adu l t .  When severe hy- 
poxemia is reversed independently of PaC02 and pH, by giving the 
occluded pup a s ingle  breath of 100% 02 ,  RCO rapidly increases in- 
d ica t ing  t h a t  respiratory f a i l u r e  r e s u l t s  largely from hypoxia. 
RCO peaked and began t o  decl ine a t  about the same time i n  the pups 
and adul ts  (23'2 vs 20f5 secs from occlusion, meanfSEM) however 
t h i s  occurred when the pups were more hypoxemic (18'2 vs 66k10 
t o r r ) .  In contrast ,  respiratory f a i l u r e  (apnea >5 sec)  occurred 
e a r l i e r  in  the pups (57'5 vs 124'7 sec)  but again a t  a greater  de- 
gree of hypoxemia ( 9 i l  vs 20+1 t o r r ) .  A consideration of the Pa02 
a t  which depression occurs suggests t h a t  the newborn's respiratory 
center  i s  ac tua l ly  somewhat more r e s i s t a n t  t o  hypoxic depression 
than the a d u l t ' s .  Ear l i e r  respiratory f a i l u r e  i n  the pups may be 
due t o  reduced O2 s to res  and increased 02 consumption. 

Sequential sam~les .2  infants.showed declinina lvsozvme w i t h  con- 

High Oxygen Low Oxygen 

p<.Ol 
No. 
10 

No. 
6 

4 136.81 0.99 (0.56-1 .39)1 p <  .05 5 138.512.28 (1.13-3.99) 

x GA 
32.5 

T GA'R Lysozyme(range) x Lysozyme(range) 
2.59 (1.28-5.6) 30.8 0.42 (0.16-0.82) 



Enzyme Hydro lys is  and Acy la t i on  of L y s o l e c i t h i n  i n  1005 Human Neonatal Lung. Franc is  H.C. Tsao and Richard F. 
Zachman. Univ.  Wis., Dept. Peds., Madison, WI 

The m e t a b o l i s m o f  l y s o l e c i t h i n  (LL),  a  breakdown product o f  
l e c i t h i n  which cou ld  a c t  as a  precursor  f o r  sur face a c t i v e  pulmor+ 
a r y  l e c i t h i n  synthes is ,  i s  n o t  y e t  w e l l  s t ud ied  i n  lung.  We found 
t h a t  l y s o l e c i t h i n  was a  common subst ra te  o f  th ree enzymatic reac-  
t i o n s  i n  t he  newborn human lung homogenate. They were (1 )  hyd ro l -  
y s i s  of t he  acyl-group o f  l y s o l e c i  t h i n  by lysophosphol ipase (LPL); 
( 2 )  a c y l a t i o n  a t  t he  hydroxy l  group w i t h  acyl-CoA t o  form l e c i t h i n  
by  acy l  CoA: lysophosphoglyceride acy l t r ans fe rase  (CoA-LAT); and 
( 3 )  exchange o f  t he  acyl-groups o f  two molecules o f  l y s o l e c i t h i n  
by lysophosphoglyceride-lysophosphoglyceride acy l t r ans fe rase  
(LAT) t o  produce a  new molecule o f  l e c i t h i n .  

The enzyme assays were c a r r i e d  o u t  on human newborn l ung  a u t o p  
sy hornogenate. A c t i v i t i e s  were measured a t  pH optimum, a t  l i n e a r  
dependence w i t h  p ro te in ,  and a t  s a t u r a t i n g  subst ra te .  LL was 
s t o c h i o - m e t r i c a l l y  converted t o  f r e e  f a t t y  a c i d  and l e c i t h i n  by  
LPL and LAT. The hyd ro l ys i s  and a c y l a t i o n  o f  1-pa lmi toy l  l y s o l e c -  
i t h i n  (C16) and 1 -o ley l  l y s o l e c i t h i n  (C1 had the  same reac-  
t i o n  ra tes .  The pH optimum was 8.0 f o r  Lh!, 7.4-8.0 f o r  LAT, and 
was 7.4 f o r  CoA-LAT. A l l  t h ree  enzymes were i n h i b i t e d  by de te r -  
gents. Ca++ s t imu la ted  LPL and LAT, b u t  i n h i b i t e d  CoA-LAT. Ser ine 
b lock ing  agents i n h i b i t e d  a l l  th ree enzyme a c t i v i t i e s ,  suggest- 
i n g  t h a t  they a re  probab ly  s e r i n e - h i s t i d i n e  type enzymes. Iodo- 
a c e t i c  a c i d  had no e f f e c t  on LPL o r  LAT. 

The enzvmes f o r  l v s o l e c i  t h i n  breakdown and r e c v c l i n q  t o  l e c i -  
t h i  a re  <reseat i n  h u m a ~  neo a t a l  lungs. The i r  &a ti a i v e  r o l e  
i n  Pung l e c i t h ~ n  synthes is  an8 turnover  remalns t o  ge i e ~ i n e d .  

Marked Di f fe rences Between the  L e c i t h i n - L y s o l e c i t h i n  1006 Cycle Enzymes and the  CDP-Choline L e c i t h i n  Synthesis 
Enzymes i n  Developing Feta l  Rabbi t  Lungs. Franc is  H.C. 

Tsao and Richard D. Zachman, Univ.  Wis. Dept. Peds. Madison, W I .  
Lysolecithin(fi),akdown product o f  l e c i t h i n ,  might  be 
impor tant  i n  pulmonary l e c i t h i n  synthes is  through f a t t y  a c i d  ex- 
change react ions.  Th is  s tudy def ines t he  l e v e l s  o f  t he  enzymes o f  
t he  l e c i t h i n - l y s o l e c i t h i n  cyc le ;  lysophosphol ipase (LPL) and lysc t  
phosphoglyceride acy l  t ransferase (LAT) , i n  t he  developing f e t a l  
r a b b i t  l ung  and compares them w i t h  t he  enzymes o f  t he  CDP-choline 
s y n t h e t i c  pathway:choline kinase (CK), c y t i d y l  t r ans fe rase  (CyT), 
and phosphory lcho l ine  g l yce r i de  t ransferase (PCGT). 

Feta l  l ung  homogenates from r a b b i t s  o f  known ges ta t i on  were 
used f o r  the enzyme, p ro te in ,  and phosphol ip id  analyses. To ta l  
lung phosphol ipid,  l e c i t h i n  and p r o t e i n  increased w i t h  ges ta t i on -  
a l  age. 30 days ges ta t i on ,  newborn, and maternal lung a c t i v i t i e s  
o f  CK, CyT, and PCGT decreased t o  on l y  50% o f  t h e i r  a c t i v i t i e s  a t  
22-26 days gesta t ion.  I n  con t ras t ,  LPL and LAT a c t i v i t i e s  i n -  
creased 3 - f o l d  from 22-26 days t o  30 days ges ta t i on ,  (2.0 vs 6.0 
nmole FFA/mg p ro te in lm in .  f o r  LPL and 0.5 vs 1.6 nmole l e c i t h i n 1  
mg p ro te in lm in .  f o r  LAT), and increased f u r t h e r  i n  t he  newborn 
l ung  t o  a  l e v e l  matching maternal lung (about 8-10 f o l d  h i ghe r  
than t he  22-26 days ges ta t i on  a c t i v i t i e s ) .  

I n  f e t a l  r a b b i t  lung, enzyme a c t i v i t i e s  f o r  t he  apparent major 
l e c i t h i n  s y n t h e t i c  pathway decreased. I n  con t ras t ,  t he  marked 
increases i n  LPL and LAT a c t i v i t i e s  w i t h  i nc reas ing  ges ta t i ona l  
age and a t  b i r t h  suggests importance o f  t he  l e c i t h i n - l y s o l e c i t h i n  
cyc le  i n  r e g u l a t i n g  synthes is  and turnover  w i t h  matura t ion.  

ISOLATION AND KINETIC STUDY OF PULMONARY ENZYMES FOR ,007 LECITHIN BIOSYNTKESIS. Rodney E. "lane, v- 
henson and Philip M. Farrell, NICHD,NIH, Bethesda, Md. 

Lecithin, a primary component of pulmonary surfactant, is syn- 
thesized de novo in lung via the choline pathway. Choline kinase 
(CK), being the pathway's first enzyme, could be a key regulatory 
site in the synthesis of surface active lecithins. In these 
studies, CK has been isolated in a highly purified form for the 
first time, enabling us to make a meaningful assessment of the 
enzyme in terms of its regulatory properties. The purification 
of the enzyme was achieved following development of a new system 
for measuring CK activity. The new assay which employs radio- 
isotopic Substrate and paper chromatography, is sensitive, rapid, 
accurate, reproducible and yields extremely low blanks. CK was 
found entirely in the supernatant fraction of monkey lung 
homogenates centrifuged at 100,000g. This fraction was then 
subjected to (NH~)~SO,, precipitation, DEM-and CM-cellulose ion 
exchange chromatography, G-200 gel filtration, and iso-electric 
focusing. On kinetic analysis, the purified enzyme exhibited 
two distinct Km values for choline, one at high and the other at 
low substrate concentrations, suggesting the possibility of 
isozymic forms. The activity is inhibited 40% at glycerol 
concentrations of 25% and by p-hydroxymercuribenzoate. CK is 
also iphibi ed y AD and phosphorylcholine++ It is activated 
by Mg , N), 3, C? and inactivated by Zn . These results 
suggest that the enzyme is sensitive to regulation by physio- 
logical levels of metabolites and may explain the increase in 
choline pathway rates in fetal primate lung during late gestation. 

RELATIONSHIP OF INITIAL CHEST ROENTGENOGRAMS TO SUB- 1008 SEQUENT PULMONARY FUNCTION AND SURVIVAL IN CYSTIC 
FIBROSIS by P i e r r e  A. Vauthy, Robert  C. Stern ,  Thomas 

F. Boat, A r thu r  S. Tucker, Frank P. Pr imiano, LeRoy W. M a t t h e w s ,  
Carl  F. Doershuk, Case Western Reserve U n i v e r s i t y ,  Cleveland,Ohio. 

N ine t y - f i ve  p a t i e n t s  w i t h  c y s t i c  f i b r o s i s  were d i v i d e d  i n t o  two 
groups a f t e r  one year  of therapy us ing chest  roentgenogram scores: 
Group I, 19 po in t s  o r  greater(maximum 25);  Group 11, l e ss  than 19 
po in ts .  Scores were assigned by a  p e d i a t r i c  r a d i o l o g i s t  w i t h o u t  
knowledge of t he  c l i n i c a l  s ta tus .  During 18 years  o f  therapy 28 
p a t i e n t s  died; one(2.5%) i n  Group I, and 27(47%) i n  Group I I (mean 
age a t  death 14 years 7  months). The remaining p a t i e n t s  have been 
fol lowed f o r  a  minimum o f  13 years. 

Progression o f  pulmonary disease by roentgenogram sco r i ng  and 
pulmonary funct ion was s i g n i f i c a n t l y  s lower  (p<0.01) i n  Group I 
p a t i e n t s  than i n  Group I1 pa t i en t s .  The males i n  Group I, mean 
age 18.1 years ,  main ta ined remarkably good pu1monar.y f u n c t i o n  w i t h  
mean v i t a l  capac i t y  96 + 24 (SG)% o f  pred ic ted,  mean conductance 
84 + 37 (SD)% o f  p red i c ted  and mean RVITLC r a t i o  o f  0.35 + 0.12 
(SDT. Mean chest roentgenogram and pulmonary f u n c t i o n  i n  Group I 
females showed a  g rea te r  d e t e r i o r a t i o n  than Group I males b u t  t he  
d i f fe rence i s  n o t  y e t  s t a t i s t i c a l l y  s i g n i f i c a n t .  The s u r v i v i n g  
Group I 1  pa t i en t s  showed g rea te r  d e t e r i o r a t i o n  of mean pulmonary 
f u n c t i o n  values than p a t i e n t s  i n  Group I b u t  w i t h  cons iderab le  
i n d i v i d u a l  v a r i a t i o n .  Cumulative s u r v i v a l  r a t e  i n  t he  95 p a t i e n t s  
was 0.64 a f t e r  18 t reatment  years ,  0.98 i n  t he  Group I p a t i e n t s  
and 0.40 f o r  Group 11. Chest roentgenogram sco r i ng  a f t e r  one year  
o f  i n tens i ve  therapy can p rov ide  a  use fu l  p rognost ic  index o f  
subsequent pulmonary f u n c t i o n  and s u r v i v a l .  

DISTRIBUTION OF VENTILATION IN BRONCHO- 1009 PULMONARY DYSPLASIA. John L. Watts, Ronald L. 
Ariayo, Fe M. Dumpit and June P. Brady, Children's Hospital and 
Cardlovascular Research Institute, University of California, San Francisco 

The histologic and radiologic findings in bronchopulmonary dysplasia 
(BPD) suggest that maldistributim of ventilation is a major abnormality. 
Nitrogen wash-out studies and calculated pulmonary clearance delay 
(PCD) were performed in 3 groups of 10 low birth-weight infants. Group 
A (mean birth-weight of 1370 gm) had mild-moderate respiratory disease 
and received no ventilatory assistance; group B (mean birth-weight 1290 
gm) were ventilated for severe respiratory disease; group C (mean birth 
weight 1410 gm) were also ventilated for severe respiratory disease but 
all developed BPD. Sex mtio, 1 and 5 minute Apgar scares and 
gestoticnal age were similar. 

Meon PCD values at  1 month of age in groups A and B were similar 
(71% and 72%)- However, group C (infants with BPD) had severe mal- 
distribution of ventilation, with a mean PCD value of 231%, significantly 
greater than both A and B (P < 0.005). Severity of disease, as 
represented by duration of oxygen dependence, was significantly related 
both to maximum reconled PCD, and PCD a t  one mmth ( ~ 0 . 5 5 ,  p3.01 
and r 4 . 5 7 ,  p<0.01 respectively). Our findings suggest that measure- 
ment of PCD may be useful in assessment of progress and prognosis in 
BPD, and that maldistributicn of ventilation is the major cause of 
respiratory insufficiency. 

PULMONARY INTERSTITIAL EMPHYSEMA AND THE 1010 ETIOLOGY OF BRONCHOPULMONARY DYSPLASIA (BPD). 

John L. Watts and Robert S. Arkoff. (Sponsored by Samuel T. Giammcna) 
Children's Hcspital and Cardiovascular Research Institute, University of 
California, San Francisco. 

The etiology of BPD is unknown. Previous studies have incriminated 
high inspired oxygen, prolonged positive pressure ventilatim and severity 
of initial disease. We assessed two groups of ventilated, low b i r t h e i g h t  
infants. Group I developed the classical clinical and x-ray findings of 
BPD; group I 1  did not (clinical data are listed in table). 

N Male Apgar B.Wt. Gest.Age IPPV 02>0.6 
1 gm wks days hrs 

Gp 1 10 8 5.4/6.9 1413 30.9 23.9 62 
Gp 11 10 8 5.0b.1 1292 30.0 20.5 21 

The mean times in F102>0.60 and >0.40 were greater for group I 
but this was not statistically significant. The major difference between 
the two groups was the presence, on the first day of life, of pulmonary 
interstitial emphysema (PIE) in the initial chest x-ray, in 8/10 of group 
I and only 2/10 in group I I  (chi2 = 5.0, p = 0.025). Four of the 8 in 
group I had PIE present prior to the onset of mechanical ventilation. The 
2 infants who developed BPD, but did not have early PIE, both had 
focal emphysema prior to artificial ventilation. These findings suggest 
that the presence of early PIE may significantly predispose to the 
development of BPD, especially if high inspired oxygen and mechanical 
ventilation are used. 
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NEBULIZED RACEMIC EPINEPHRINE ADMINISTERED BY INTER- 
MITTENT POSITIVE PRESSURE BREATHING (IPPB) MOREEFFEC- 
TIVE THAN NEBULIZED SALINE BY IPPB I N  THE TREATMENT 

A DOUBLE BLIND CONTROLLED STUDY. C. Ross West ley ,  
John G. Brooks,  and  F r n e s t  K .  C o t t o n ,  U n i v e r s i t y  o f  Colorado  Sch.  
o f  Medicine,  Department o f  P e d i a t r i c s ,  Denver. 

Racemic e p i n e p h r i n e  (RE) h a s  been advoca ted  f o r  t h e  t r e a t m e n t  
o f  c roup .  b u t  c o n t r o l l e d  s t u d i e s  have  f a i l e d  t o  prove  it more 
e f f e c t i v e  t h e n  s a l i n e .  ' h e n t y  c h l l d r e n  ( a g e  4  mo - 5 y r s )  w i t h  
s t r i d o r  a t  r e s t  were  randomly a s s i g n e d  t o  one o f  two t r e a t m e n t  
groups :  normal s a l i n e  o r  2.25% RE each  d i l u t e d  1 : 8  w i t h  s t e r l l e  
w a t e r .  Each p a t i e n t  was a s s i g n e d  a  c l i n i c a l  s c o r e  based  on t h e  
s t a t e  o f  c o n s c i o u s n e s s ,  t h e  adequacy o f  a i r  e n t r y ,  t h e  s e v e r i t y  
o f  s t r i d o r  and  c h e s t  w a l l  r e t r a c t i o n s ,  and  t h e  p r e s e n c e  o r  ab- 
s e n c e  of c y a n o s i s ,  b e f o r e  and 1 0 ,  30 and 120 minutes  a f t e r  each  
t r e a t m e n t .  A t o t a l  o f  40 t r e a t m e n t s  were e v a l u a t e d .  A l l  t r e a t -  
ments were a d m i n i s t e r e d  f o r  10-15 minutes  w i t h  a  Mark V Bi rd  IPPB 
machine.  A l l  c h i l d r e n  r e c e i v e d  c o n t i n u o u s  c o o l  m i s t  t h e r a p y ;  
none r e q u i r e d  i n t u b a t i o n ;  and no  supplementa l  oxygen was adminis-  
t e r e d  e x c e p t  w i t h  t h e  t r e a t m e n t .  The c l i n i c a l  s c o r e  was s i g n i f i -  
c a n t l y  improved ( p c 0 . 0 1 )  f o l l o w i n g  t r e a t m e n t  w i t h  RE, b u t  t h e r e  
was no s i g n i f i c a n t  improvement a f t e r  s a l i n e .  There  was a  s i g n i -  
f i c a n t  d i f f e r e n c e  ( p C  0 . 0 1 )  between t h e  e f f e c t  of  RE and s a l i n e  
a t  1 0 ,  and 30 m i n u t e s  b u t  n o t  a t  120 minutes  a f t e r  t h e  t r e a t m e n t .  
We conc lude  t h a t  n e b u l i z e d  RE by IPPB b u t  n o t  s a l i n e  is an eEfec-  
t l v e  t r e a t m e n t  f o r  c r o u p .  Because o f  t h e  r e l a t i v e l y  s h o r t  dura-  
t i o n  o f  c l l n i c a l  b e n e f l t s  i n  some p a t i e n t s ,  n e b u l i z e d  RE by IPPB 
may have t o  be  administered r e p e a t e d l y  and t h e r e f o r e  s h o u l d  n o t  
be  a d m i n i s t e r e d  t o  o u t p a t i e n t s .  

EFFECT OF FEEDING ON PERIPHERAL BLOOD FLOW IN HYALSNE 1012 MEMBRANE DISEASE (HMD). V i c t o r  Y . H .  Yu, Richard  W.I. 
Cooke and P e t e r  Rol fe  ( I n t r .  by John C. S i n c l a i r ) . ,  

Univ. o f  Oxford ,  John  R a d c l i f f e  Hosp.. Department o f  P e d i a t r i c s ,  
Oxford,  England.  

Lower l imb b lood  flow was measured b e f o r e  and a f t e r  gavage 
feed ing  i n  12 n e o n a t e s  w i t h  HMD and 12  h e a l t h y  c o n t r o l s  by' means 
o f  venous o c c l u s i o n  plethysmography. Expressed  human b r e a s t  milk 
was g i v e n  i n  volumes between 5-8 mls/kg.  R e s u l t s  f o r  p e r i p h e r a l  
blood flow (PBF ml/min/100ml) and p e r i p h e r a l  r e s i s t a n c e  (PR 
mmHg/ml/min/100ml) a r e  shown i n  t h e  T a b l e .  PBF i n  i n f a n t s  w i t h  
HMD tended  t o  be  lower t h a n  t h a t  i n  t h e  c o n t r o l s .  T h i s  was due 
main ly  t o  a  h i g h e r  PR. A s i g n i f i c a n t  r i s e  i n  PBF a s s o c i a t e d  w i t h  
a  d e c r e a s e  i n  PR was observed  60 min p o s t f e e d  i n  b o t h  groups .  
Abdominal a o r t i c  BP, c e n t r a l  ( r e c t a l )  and p e r i p h e r a l  ( f o o t )  
t e m p e r a t u r e s  were unchanged. The d a t a  i n d i c a t e s  a  s i m i l a r  
p e r i p h e r a l  c i r c u l a t o r y  r e s p o n s e  t o  f e e d i n g  i n  n e o n a t e s  w i t h  HMD 
and h e a l t h y  c o n t r o l s .  The p h y s i o l o g i c a l  s i g n i f i c a n c e  o f  t h i s  i n  
HMD d e s e r v e s  i n v e s t i g a t i o n .  

(Values i n  Mean 5 SEM, * = s i g n i f i c a n t )  
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CARDSORESPIRATORY EFFECTS OF CONTINUOUS POSITIVE AIR- 3 WAY PRESSURE BREATHING (CPAP) IN HYALINE MEMBRANE 
- DISEASE (HMD). V i c t o r  Y.H. Yu and P e t e r  Rol fe  (Spon. 
C. S i n c l a i r ) .  Univ. o f  Oxford,  John R a d c l i f f e  Hosp. ,  

Dept. o f  P e d i a t r i c s ,  Oxford ,  England.  
I n  normal an imals  and humans, CPAP s i g n i f i c a n t l y  i m p a i r s  

c a r d i o r e s p i r a t o r y  f u n c t i o n .  S i x  human n e o n a t e s  w i t h  HMD were 
s t u d i e d  on t e n  o c c a s i o n s ,  b e f o r e  and d u r i n o  CPAP (5-15 cm H20) bv 

Z o n t r o l s  PBF 
PR 

3MD PBF 

e n d o t r a c h e a l  t u b e .  V e n t i l a t i o n  was measured by  pneumotachography. 

I ( R e s u l t s  i n  Mean + SEM, * = s i g n i f i c a n t )  Without CPAP With CPAP / 

15-30 min 

6 . 5 5 . 9  
10.4L1.2 

4 . 1 5 . 6  

prefeed 

6 . 7 9 . 9  
1 0 . 1 5 . 3  

4 . 9 5 . 7  

PH 7.2210.2 7.2420.1 
PacoZ (mmHg) 5053.4 5022.9 
pa02 (mm~g) 5225.7 7559.7* 
A-aD02 (mmHg) 424548 395239 * 
H e a r t  r a t e  (bpm) 15722.7 1 5 6 5 . 5  
Mean a r t .  b lood  p r e s s u r e  (mmHg) 4922.2 4 8 9 . 9  
End-expi ra tory  CVP (mmHq) 5 .520 .9  7.4+1.2* 
R e s p i r a t o r y  r a t e  (bpm) 9453.8 77:3.9* 
T i d a l  volume (ml) 851.2 9Ll.O 
Minute volume (ml) 7495110 7 0 6 9 5  
Dynamlc compliance (ml/cmH2O) l . O + O . l  0.8+0.1* 

The averaqe  i n c r e a s e s  i n  c e n t r a l  venous and i n t r a e s o p h a g e a l  

1 4 . 8 5 . 3  1 9 . 4 5 .  O* i 10.621.1 , 

60 min 

8.3+0.9* 
8 . 3 5 . 0 *  

6.6+0.9* 
PR 

p r e s s u r e s  were 20% and 34% r e s p e c t i v e l y  o f  t h e  a p p l i e d  CPAP. A l l  
i n f a n t s  showed improvement i n  oxygenat ion .  None had s i g n i f i c a n t  
b r a d y c a r d i a  o r  hypotens ion .  The e f f e c t  oE CPAP on  t h e  b r e a t h i n g  
p a t t e r n  was e v a l u a t e d  by brea th-by-brea th  a n a l y s i s  o f  t i d a l  
volume and i n s t a n t a n e o u s  r e s p i r a t o r y  r a t e .  S i g n i E i c a n t l y  l e s s  
v a r i a t i o n  i n  b o t h  p a r a m e t e r s  was observed  d u r i n g  CPAP. 

1 3 . 2 9 . 4  

CARDI-OVASCULAR RESONSES TO APNEA: A TOOL FOR 1014 PROGNOSIS AND CLASSIFICATION. Bernardino Zanini, V S  
G. Muraligopal, Luis A. Cabal, Feizal Waffarn, Edward H. Hon, Joan 

E. Hodgman, Bijan Siassi. Univ. of So. Calif. School of Medicine, Los Angeles 
CountyIUniv. of S. Calif. Med. Center, Depts. of OblGyn and Peds., Los Angeles. 

Continuous monitoring of instantaneous heart rate(HR), its variability(HRV),res- 
pirationslexpired C02), aortic blood pressureIABP), temperature, instantaneous 
electromechanical interval(EM1) of the cardiac cycle measured from the Q wave of 
the EKG to the onset of the aortic pulse pressure upstroke were explored as pre- 
dictive parameters for the significance of apnea. 47 spontaneous apneic episodes 
( ~ ~ ) ) / 1 5  seconds, occurring in 10 prematures(GA:28-36 wks,BW:1210-2480 gms) 
in the first day of life were studied. 5 had no HMD(I)(AE=21);5 had HMD(I1) 
(AE=26), of whom 3 went on to assisted ventilation(lla)(AE=17) and 2 did not 
(Ilb)(AE=9). Temperature, total calcium, blood sugar and arterial blood gases were 
normal except for increased 02 alveolar-arterial gradient in II. HR, ABP, and EM1 
changes were timed from the onset of apnea(0A). Duration of AE wasdifferent 
only between I vs ll(p<.OI). HRV decreased in I I  vs l(p<.01) and in I la vs I l b  
(pf.01). OA was followed by HR decelerations and prolongation of EM1 in all 
groups. The peak drop in HR preceded the maximum change in EMI. EM1 recovery 
appeared later i n  I I  than I, and in Ila than Ilb(p<.Ol). The ABP changes after OA 
were: Hypertension and pulse pressure(PP) widening in I lb and initial hypotension 
without PP change in Ila(p<.Ol). 

Two types of responses to apnea were noted: One with decreased HRV, initial 
hypotension and later EM1 recovery as in severely i l l infants(1Ia); the other, with 
greater HRV, hypertension, widened PP and earlier EM1 recovery as in normal(l) 
and moderately i l l ( l lb) infants. A classification of apnea based o n  these variables 
allows better understanding o f  hemodynamic changes and offers prognostic 
value. 
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