
PULMONARY

May 17, 1973, 2:00 P.M.

Continental Ballroom 6

MODERATOR: Robert B. Mellins

1. 2:00 LUNG GROWTH AND FUNCTION FOLLOWING REPAIR OF CONGENITAL DIAPHRAGMATIC
HERNIA. Mary Ellen B. Wohl, N. Thorne Griscom, Samuel R. Schuster, Robert
G. Zwerdling and Denise Strieder. Harvard Med. Sch. Children's Hosp. Med.
Ctr., Dept. of Cardiology, Radiology, Surgery and Medicine, Boston.

2. 2:15 HYPERSENSITIVITY LUNG DISEASE IN CHILDHOOD: AN EXPERIMENT OF NATURE.
Donald N. Gillespie, Edward C. Rosenow I I I, and Edward J. O'Connell (Intr. by
Gunnar B. Stickler). Mayo Clinic and Mayo Fndn., Rochester, Minnesota.

3. 2:30 ADENYLATE CYCLASE (AC) ACTIVITY IN FETAL RABBIT LUNGS AND ITS RESPONSE
TO EPINEPHRINE (E), NaF, CORTISOL (C) AND GLUCAGON (G). Cynthis T. Barrett,
Alex Sevanian and Solomon A. Kaplan, Department of Pediatrics, UCLA School
of Med., Los Angeles.

4. 2:45 PULMONARY INACTIVATION OF PROSTAGLANDINS El IN THE FETAL AND NEWBORN
LAMB. Peter M. Olley, Flavio Coceani, and Geraldine Kent. Intr. by Dr. A.
Sass-Kortsak. The Hospital for Sick Children and The Research Institute,
Toronto.

5. 3:00 EVIDENCE OF LOWER AIRWAY OBSTRUCTION IN CHILDREN WITH HEART DISEASE.
Etsuro K. Motoyama, Hiroshi Goto, Bernard Wu, Natalie de Leuchtenberg,
(Intr. by C.D. Cook), Depts. Ped., Anesth. and Lung Research Ctr., Yale Sch.
of Med., New Haven.

- 3:15 Intermission -

6. 3:35 LUNG ELASTIC RECOIL IN CYSTIC FIBROSIS. Anthony Mansell, A. Charles
Bryan, and Henry Levison. Dept. of Peds., Research Inst., Hosp. for Sick
Children, Univ. of Toronto.
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7. 3:50 ALTERATIONS OF PULMONARY PRESSURE-VOLUME RELATIONSHIPS IN THE
PERINATAL PERIOD: PHYSIOLOGIC EVIDENCE FOR RELEASE OF SURFACTANT AT
BIRTH. W. Taeusch, Jr., I. Wyszogrodski, and M. E. Avery, McGill
University-Montreal Children's Hospital Research Inst. & Dept. of
Physiol., McGill University, Montreal.

8. 4:05 INDUCTION OF THE PULMONARY SURFACTANT IN THE FETAL PRIMATE BY THE
INTRAUTERINE ADMINISTRATION OF CORTICOSTEROIDS. R. A. deLemos and G. W.
McLaughlin; Dept. of Wilford Hall USAF Medical Center ahd
University of Texas Medical School, San Antonio, Intr. by M. J. Sweeney.

9. 4:20 THE EFFECTS OF POSITIVE END EXPIRATORY PRESSURE (PEEP) ON PULMONARY
HEMODYNAMICA. J. R. Hessler, R. D. Garrison, D. V. Eitzman and S. Cassin,
Depts. of Compo Med., Pediatrics and Physiology, College of Medicine, Univ.
of Fla., Gainesvi lIe.

10. 4:35 POSITIVE END-EXPIRATORY PRESSURE BREATHING IN INDUCED HYALINE MEMBRANE
DISEASE. Lars Victorin, Dan Lindstrom, Hakan Sundel L, Alex Tsiantos,
A. B. Rill, Mildred Stahlman. Depts. Pediatrics and Radiology, Vanderbilt
Univ. of Sch. Med. Nashville.
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APLASTIC ANEMIA (AA) FOLLOWING HEPATITIS--AN INDICATION FOR
EARLY BONE MARROW TRANSPLANTATION. Bruce Camitta, Edwin
Forman, Robertson Parkman, Joel Rappeport, Tessa Orellana and
David Nathan. Harvard Medical School and Children's Hospital
Medical Center, Boston.

Pancytopenia with aplastic bone marrow is a rare complica
tion of viral hepatitis. Survival is < 15%. In contrast
restoration of marrow function can be achieved in 50% of
patients with severe AA using histocompatible bone marrow
transplants. A l4-year-old boy developed AA during early
recovery from viral hepatitis. Despite androgens and pred
nisone, progressive marrow failure with oral infection, bleed
ing and increased transfusion requirements ensued. Therefore
1.5 x 1010 marrow cells of a histocompatible male sibling were
infused after "conditioning" by transfusion of donor blood
followed by cytoxan (60 mg/kg/day x 4). Methotrexate was
given post transplant to ameliorate potential graft vs host
disease (GVH). Irradiated RBC, white cell and platelet trans
fusions were given as indicated. A II s t er i l e tl enviromnent was
maintained by asepsis and antisepsis. Early engraftmentJdlf
hematopoietic elements was seen on day 10 and progressed
rapidly thereafter. Mild GVH occurred but subsided. The
patient is now in nearly complete hematologic remission.
Immunologic reconstitution is occurring but somewhat more
slowly. A similar case has recently been reported by Thomas,
et al (Lancet 1: 284, 1972). Bone marrow transplantation
should be att!mpted early in the course of severe AA following
hepatitis if an appropriate donor exists and should be seri
ously considered early in any patient with severe AA.

COllC';;NITAL ERyTHtlOPOIETE PCRffiT,UA (C:';P) wrm J' HI'£i:fr;RTO lJN
jJESCl1IBW POHPlIytlIN PATTERN. Martin J!:..__S_ej..JU!:lld LeU Eriksen
(Intr. by C.D. Cook), Depts. Ped. & Physiology, Univ. of Oslo,
Norway.

A boy with the typioal clinical picture of CEP showed an
unusual porphyrin pattern. In addition to the expecteci very
high urinary excretion of uroporphyrin I and high number
erythroblasts with nuclear fluorescence in the bone marrow, he
showed large amounts of a 7 carboxylic porphyrin of the isomer
III series in the urine. At 2 years of age the urine contained
11600 porphyrin per day, whereof 4330 pg ureporphyrin, 4330
llg 7 carboxylic porphyrin, 775 pg 6 carboxylic, 860)I1'; 5 car
boxylic, 1270 pg coproporphyrin, and a small amount of 3 oar
bQxylic porphyrin. The findings of increased amounts of proto
porphyrin in plasma and feces are also at variance with the
picture seen in classical CBP. These data indicate that we are
dealing with a biochemically "new" type of CEP. Meticulous pro
tection against lieht with wavelengths below 510 nm removed
the skin lesions and brought about an almost complete compen
sation of the hemolytic anemia. Under light protection the ra
tio porphyrinog'm/porphyrin in urine was 80/20, under incom
plete light shielding 10/90. An important feature is thus the
overproduction of porphyrinogen, which on light exposure in
the skin is oxidized to porphyrin.

The data seem to exclude that impaired activity of the iso
merase (uroporphyrinogen-IlI-cosynthetase), which has been
claimed to be deficient in classical GEP, is the only or even
the most important metabolic defect in this patient.

POLIO IMMUNITY: Richard 11.. Krugman, Paul 11.. Harry
!!. Meyer, Jr., FDA, Rockville, MD, George 1!.. Hardy, Jr.,
Birmingham, 11.. Wende, Houston, Kenneth!.. Hernnann and
John 1. Witte, CDC, Atlanta. Paralytic poliomyelitis in the
U.S. has declined dramatically. However the 1972 Greenwich, CT
epidemic shows that it remains a threat. Also, evidence has
been found for increasing percentages of children lacking polio
immunity (Horstmann, D.H., NEJM, 285:1432, 1971). Poor health
care delivery, ineffective or unstable vaccines or lack of
antibody persistence all might contribute to this problem.
Studies were done to elucidate the relative importance of these
factors. Administration of 3 doses of trivalent oral polio
virus vaccine (OPV) to 50 children in Guam, where polio anti
body patterns are similar to those seen in the u.S., produced
satisfactory responses despite high non-polio enterovirus
isolation rates. Potency tests on OPV from 7 clinics in the
U.S. indicated good stability. Antibody persistence was shown
in 97-100% of 60 children immunized 5 years earlier in
Birmingham, AL. These data indicate OPV to be potent, stable
and effective and document antibody persistence. Thus poor
health care delivery is implicated as the major factor. In
,creasing effectiveness of immunization programs by the simul
taneous use of multiple vaccines is a possible solution. OPV
and combined measles-mumps-rubella vaccine were used success
fully in 400 children. Antibody responses were excellent and
similar to those seen when the vaccines were given separately.

NEONATAL NARCOTIC ADDICTION-EXPOSURE TO HEROIN AND
Carl Zelson and Sook Ja Lee, Dept. of Ped., New York Medical
College-Metropolitan Hospital Center, New York.

Over the past 12 years, we have cared for more than 550
infants born to heroin addicted mothers. Approximately one
half of the infants required treatment. Recently, we have
observed many gravidae on methadone alone or in combination
with heroin. Their addicted infants appear to be more ill
than those born to mothers on heroin. 12% of infants born of
mothers on heroin required treatment, while 38% born to
mothers on methadone were treated. Over a recent 13-month
period, 58 infants were observed, 34 born to mothers who had
used methadone alone or in combination'with heroin, and 24
to mothers only on heroin. A comparison of the 2 groups
showed the following: 1. the incidence of low-birth-weight
infants was similar; 2. among infants born to mothers on
methadone, weight and gestational age were more frequently
concordant than for infants born to heroin addicted mothers;
3. methadone infants have higher average birth weights;
4. Apgar scores were lower in infants exposed to methadone;
5. the severity of withdrawal and the number of signs in each
instance were greater in methadone infants; 6. seizures were
also more frequent; 7. severe hyperbilirubinemia was more
frequent in methadone infants; 8. hyaline membrane disease
occurred in methadone infants, but has not been seen in
heroin infants.

KCH-DMC serves predominantly a black population occupying
ward accomodations. Six other Brooklyn Hospitals, affiliates
of DMC, serving predominantly a white population occupying
private accomodations, experienced no corresponding change
and had the lower rates in both periods. At KCH-DMC, newborns
left for placement also declined significantly from 15/1000
deliveries to 7, but the change was not detected until 6
months after the change in the law. The lag presumably re
flects the influence of those pregnancies already past 4-5

'months that could not be aborted. Similar eeasoning would
apply much less forcibly to pregnancies destined to produce
immature or small premature infants, in which an early effect
of the changed law was found.

19,797
6,706

REDUCED DELIVERY RATES OF IMMATURE AND PREMATURE INFANTS
FOLLOWING LIBERALIZATION OF NEW YORK STATE ABORTION LAW
Jonathan T. Lanman, Scnuy1er G. Kohl, and James H. Bedell,
The Population Council, New York, and Depts. of Ped. and of
Obstetrics and Gynecology, Downstate Ctr., New York.

Liberalization of the N.Y. state abortion law became ef
fective on 1 July, 1970. In the follOWing year, the delivery
rate of immature (500-1000 gms.) and premature (1000-2500 gm)
infants fell significantly at Kings County Hosp.-Downstate
Med. Ctr. (KCH-DMC) in Brooklyn.

deliveries Birth rates/lOOO deliveries
500-1000 gms. 1000-2500 gms.

18 121
8 98

1967 - June 1970
July 1970 - June 1971

TRANSMISSION OF GROUP B STREPTOCOCCI AMONG PARTURIENT FEMALES
AND THEIR NEONATES. Carol J. Baker and Fred F. Barrett (Intr.
by Martha D. Yow). Baylor Dept-:- of Ped., Houston.

Although Group B streptococcus has emerged as an important
pathogen in perinatal infection, certain epidemiologic factors
associated with these infections are ill-defined. Thecoloniza
tion rate of Group B streptococcus was studied in 205 third tri
mester females and their 206 neonates during a 4 month period.
Maternal throat and cervicovaginal and infant, throat and umbili
cus or ear isolates were serotyped. In addition, blood and CSF
isolates from 13 neonates with symptomatic Group B streptococcal
infection during the study period were serotyped. Group B
streptococci were recovered from 25% of mothers and 26% of neo
nates. Seventy-one percent of colonized and 11% of non-colonized
mothers delivered infants who subsequently became
Approximately 40% and 35% of isolates, respectively, from
mothers and infants were types II and III. There were no stat ts t I
cally significant associations between neonatal colonization
and race, sex, gestional age or site of colonization. However,
neonates with proved Group B streptococcal infection were more
frequently premature (69%),white (62%), and had type III iso
lates (58%) as compared to asymptomatic carriers. Type II
strains were not as frequent among infected neonates. Neonatal
colonization rate was 260/1000 live births as compared to an
attack rate of 3/1000 for proved Group B streptococcal infec
tion (IIDrtality rate 1.1/1000). The gestional age and race diff
erences among sick infants could not be related to colonization.
Further studies seem indicated before prophylaxis of selected
parturient carriers of Group B streptococcus could bejustified.
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INCREASED LH AND TESTOSTERONE RESPONSE TO LUTEINIZING HORMONE
RELEASING FACTOR (LRF) AT PUBERTY. J.C. Roth, S.L. Kaplan, and
M.M. Grumbach. Dept. Ped., Univ. calif. San Francisco.

In order to explore the mechanisms initiating puberty we
studied the pituitary responsiveness to LRF in 45 prepubertal,
11 pubertal and 14 adult subjects. Each subject received 2

_ 100 total dose of synthetic LRF by rapid intravenous
inf'usion. Plasma LH and FSH and testosterone (T) levels (male
subjects) were measured by specific radioimmunoassays twice
before and for 8 hours following each infusion. Gonadotropin
responses are expressed as mean maximal increment above con
trol values in ng/ml ± SI!K (LH (LER 960), FSH (LER 869». We
conclude that: (1) LRF releases small but comparable amounts
of LH in prepubertal males (.76 ± .09) and females (.60 ± .14).
This increases 6-fold (p < .001) in pubertal males (4.09 ± .45).
(2) LRF releases more FSH (p < .005) in prepubertal females
(2.19 ± .41) than in prepubertal males (1.03 ± .14), pubertal
males (1.06 ± .20), or adult males (1.24 ± .23) whose responses
are similar. (3) Increased sensitivity to LRF occurs prior to
the attainment of secondary sexual characteristics but in
association with concentrations of plasma FSH, estradiol, and
T above prepUbertal levels. (4) LRF raises plasma T levels
(expressed as mean maximal increment above control values in
ng/loo ml ± SEM) in adult males (170 ± 43) and in pubertal
males (60 ± 18), but not in prepUbertal males (2 ± 2). (5) The
magnitude of LH and possibly FSH release induced by LRF
appears to be affected by the degree of prior stimulation of
the anterior hypophysis by LRF.

IMMUNOLOGIC STUDIES IN POSTPERICARDIOTOMY SYNDROME
Mary Allen Engle, John McCabe, Brian Denham, Paul A. Ebert and
JOhn 8. Zabriskie. The New York Hosp.-Cornell Univ. Medical Ctr.,
Depts. of Ped. and Surg., and The Rockefeller Univ., New York.

Etiology of the postpericardiotomy syndrome (PPS), which occurs in
25-300,k of patients undergoing intrapericardial surgery, is unc lear but
may be due to an auto- immune reaction. A prospective study was un
dertaken in a consecutive series of 60 such children to determine
whether heart-reactive antibody (HRA) developed and if so, whether
it had any relation to the syndrome. Concurrent analyses were made
on a double-blind basis at prescribed intervals in hospital and after
discharge of HRA in serum, determined by immunofluorescent tech
nique, and of clinical syndrome, each ranked on a scale of 0-4.
When results were compared, a close correlation was found. The syn
drome developed in 19 patients (31%), and antibody which bound to
myocardium but not to pericardium appeared in all of these. All pre
operative and 15 contral sera from non-cardiac surgical subjects were
negative. None of 13 patients with 0 antibody had PPS; 3 of 3/ with
intermediate HRA elevation hod mild PPS and all 16 with HRA>2+ had
PPS, which was moderate or severe in 13. HRA appeared at the end of
the first week, coincident with first clinical evidence of PPS, and
lasted beyond clinical signs. Recurrence of PPS in 3 patients 4-8
months after surgery was associated with intermediate elevations of
titer. We conclude that presence of HRA in high titer offers diagnos
tic confirmation of postpericardiotomy syndrame.

CELL RECEPTORS AND THE SELECTIVE TRANSFER OF PROTEINS FROM
MOTHER TO YOUNG ACROSS TISSUE BARRIERS. Jonathan D. Gitlin
and David Gitlin. Children's Hosp. of Pittsburgh.

Purified human IgG, IgE, albumin, insulin, growth hormone
and several heterologous IgG's were labeled with 1311 and
The proteins were added to homogenates of human placenta, and
the mixtures were fractionated by differential centrifugation.
Proteins were found to be selectively bound by tissue fractimB
containing cell membranes. IgG, actively transported from
mother to fetus, was bound most avidly; albumin which
traverses the placenta poorly is bound poorly. The placenta
in vivo rapidly accumulates insulin but not growth hormone;
in rltro there was strong binding of insulin to cell membranes
in to poor binding of growth hormone. Guinea pig IgG
which readily traverses the matemofetal barrier in animals is
also fixed to cell membranes; bovine IgG which passes less
well is bound less well. Since the intestinal wall in
suckling mice and rats is differentially permeable to IgG as
is the placenta, labeled protein studies were carried out in
these species as well; as observed by Waldmann, intestinal
homogenates from sucklings proved preferential in protein
binding. Thus, in those tissues across which proteins are
transferred selectively, there is a related selective binding
of proteins to cell membranes. Cell membranes from the
placenta which bind such proteins are physically and
selectively different from those of intestines, just as the
kinetics and the specificity of protein transport across the
two tissue barriers are different.

FOCAL SCLEROTIC LESIONS IN STEROID SENSITIVE NEPHROTIC SYN
DROME. Norman J. Siegel, John P. Hayslett, Benjamin H. Spargo
and Michael Kashgarian (Intr. by Gharles D. Cook) Yale Univ.
Sch. of Mad., Depts. of Ped., Mad. and Path., New Haven.

A prospective study (Lancet 1:1353, 1970) suggested that
most children at onset of the nephrotic syndrome have either
minimal change - steroid responsive or focal sclerotic 
steroid resistant lesions by light microscopy. Also, age of
onset <6 years and steroid responsiveness indicated with high
probability a minimal change lesion. It was uncertain, however,
whether minimal change and focal sclerosis were aspects of the
same disease or were distinct entities.

In an analysis of 18 children with focal sclerosis on renal
biopsy, 10 patients. age 1-6 at onset and biopsied after 3 to
17 years of polycyclic, steroid responsive or dependent neph
rotic syndrome, had the lesion on both light and electron
microscopy. In the remaining 8 patients the focal sclerosis
was less extensive and could only be detected on electron
microscopy. Of these 4 were steroid responsive and 4 steroid
dependent.

These data imply: 1) in patients with a clinical course
typical of minimal change lesion, focal sclerosis may be seen
after many years of steroid sensitive nephrotic syndrome and
therefore 2) minimal change and focal sclerosis may be
of the same entity; 3) electron microscopy may demonstrate
early changes of focal sclerosis not visible on light micros
copy.

RESPONSE TO GENETIC COUNSELING: A FOLLIJoI-UP SURVEY. Y. Edward
and Ruth L. Silverberg. Depts. of Human Genetics & Ped.,

Yale Univ. Sch. of Med., New Haven. (Intr. by C. D. Cook).
A system of genetic counseling has been evolved which inte

grates psycho-social intake, non-directive team counseling by
a physician and a social worker, and reinforcement by a writ
ten explanation to the counselees. A year later, 131 coun
selees were surveyed for: their recollection of genetic risks;
their reproductive attitudes, including those toward prenatal
diagnosis by amniocentesis; and their judgment of the value of
the counseling. 100 responses were classified by: severity of
disease (mild-24; serious-76) and recurrence risk (low <10%
75; high >10%-25). 73% had received a written account.

Their chance of having a healthy baby was remembered cor
rectly by 77%; 10% were slightly optimistic and 10% slightly
pessimistic; 3% had totally misunderstood. Of 11 counselees
with high risk of a serious disorder, 4 wanted more children,
2 with use of amniocentesis. Of 44 with low risk of a serious
disease, 24 wanted more children; of 17 who could be helped by
amniocentesis, 12 intended to have it. There was a clear in
verse relationship between the burden of the disease and their
understanding of the genetic data. The importance of the writ
ten account was confirmed by: better retention and under
standing of genetic data; better perception of the counselors'
non-directiveness; better satisfaction with the counseling;
and by the fact that only one family had discarded it.

Overall, 83% felt their questions had been answered satis
factorily, and 90% felt the counseling was worth the cost.

SURGICAL TREATMENT OF CHILDHOOD OBESITY. Paula M.Botstein, Hans
R Bode, John U Crawford, Paul &Russell, Harvard Med Sch, Mass
Gen Hosp, Shriners Burns Inst, Depts of Ped '& Surg, Boston.

Fear of metabolic complications has usually contraindicated
surgery for intractable childhood obesity, but bypass may be
justified and effective for children suffering hypothalamic hy
perphagia. We have 'treated 4 adolescents (2 with Prader-Willi
syndrome, 2 with bulimia after tumor removal) with jejunoileal
bypass procedures leaVing absorptive surfaces of 23-30 and 23
38 cm on either side of the excluded intestinal segment. Pre
operatively, progressive obesity compromised cardiopulmonary
function and caused social crippling despite intensive diet
therapy. Prolonged hospitalization was reqUired for weight las
sufficient (20 kg) to reduce operative risks in 1 boy; in an
other, a hyper-osmolar diet producing intestinal hurry
similar results. Operative complications (transient ileus, hy
ponatremia and hypercalcemia) occurred in 1 patient. Follow-up
has ranged from 6 months to 9 years. Post-op losses were 12 to
29 kg depending on extent of residual functioning intestinal
surface with ultimate weight stabilization despite continued
over-eating. Cardiopulmonary function improved, and patients
were socially rehabilitated. All have steatorrhea; 2 have had
folate, B12, or Fe deficiency. Post-prandial hypoglycemia,
asymptomatic hypomagnesemia, and hyperoxaluria without renal
stones each occurred once. Patients and parents considered
operation worthwhile. We conclude that the conservative amount
of bowel excluded prevented major weight loss and serious com
plications. (Children's Med. Res. Fund, HD TOI 33, AM 04501).
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PYRIDOXINE-RESPONSIVE HOMOCYSTINURIA: PROPERTIES OF NORMAL AND
MUTANT CYSTATHIONINE SYNTHASE. Young Jin Kim and Leon E.
Rosenberg, Depts. of Human Genetics and Ped., Yale Univ. Sch.
of Med., New Haven. (Intr. by Charles D. Cook).

To define the biochemical basis for pyridoxine-responsive
homocystinuria, we have extended our studies of cystathionine
synthase (CS) in cultured fibroblasts from 2 patients with
that disease. CS activity in crude fibroblast homogenates from
these patients was 1-5% of that in control lines. Normal CS
was purified nearly 7-fold by the sequential application of
differential centrifugation, ammonium sulfate fractionation
and calcium phosphate gel treatment: specific activity-9.5
nmoles/mg protein/60 min (u) in the crude homogenate; 62 u in
the final preparation. This partially purified CS had the fol
lowing properties: pH optimum 8.3; Km for serine-l.5 mM; Km
for homocysteine-14 roM; Km for pyridoxal-5'-phosphate (PP)-
•014 mM' Partially purified CS from the two mutant lines dem
onstrated prominant chemical and physical differences from
normal: its specific activity was much reduced (0.2-1.3 u); it
was far more thermobile (heating at 550 for 10 minutes, which
reduced normal CS activity by 40%, reduced mutant activity by
>70%); and its affinity for PP was less than 1% of normal (Km
>5mM). Even at saturating concentrations of PP, CS activity in
both mutant lines failed to increase to more than 2-3% of nor
mal. These findings suggest that the cells of patients with
pyridoxine-responsive homocystinuria contain a structurally
altered, unstable CS protein whose activity is increased only
slightly by its cofactor, pyridoxal-5'-phosphate.

SOCIETY FOR PEDIATRIC RESEARCH

Plenary Session \

VAGAL INFLUENCE ON RESPIRATORY CONTROL IN NEONATES.
Olinsky, M. Heather Bryan, A. Charles Bryan. Dept. of Paed
iatrics, Univ. of Toronto and the Research Inst., The Hosp.
for Sick Children, Toronto, Canada (Intr. by P.R. Swyer).

We have studied the influence of vagal stretch receptor
information on respiratory control in neonates. The method
was described by Hering and Breuer, but has significant diff
erences from their classic lung inflation reflex. If the air
way is occluded at end expiration the next inspiratory effort
produces no volume change and hence no stretch receptor activ
ity. If control depends on this information, in its absence,
the inspiratory effort will be prolonged. If control does not
require stretch receptor information the duration of the in
spiratory effort will be normal. Fifteen premature infants
gestation 27-33 weeks were studied initially at 14 hrs. to 14
wks. Ten full term infants were evaluated at 52 hrs. to 7
days after birth. Prolongation of inspiratory time following
occlusion was expressed as percentage decrease in frequency.
Premature infants showed marked slowing (54%+11) whereas full
term infants showed little slowing (26%±17)j-the difference
was highly significant. In 5/7 prematures restudied signif
icant slowing (52%±8) was still evident at 3-7! mths. after
birth. Therefore unlike adults and term infants we have shown
that control of respiration in the premature infant is depend
ent upon vagal stretch receptor information and that this de
pendence persists for many months after birth. These findings
may be of significance in periodic breathing and the Sudden
Infant Death Syndrome.

\

I§'F1OClT OF EX:CHANGE TRANSFUSION ON ALTERING MORTALITY IN \
(1) INFANTS WEIGHING Ll!:lS THAN 12$0 GIlAKS AT BIRTH AND V
(2) INFANTS WITH SEV'mE llESPIllATORY msrRESs (ROO). M.
Delivoria-Papadopoulos, L. D. Miller, P. A. Branca. R: E.
Forster and F. A. Osld.. Universi1;y of P8!U1BY'lvml.a, School
of Medicine, PhUade1phia, and the Upstate Medical Center,
Syracuse, New York.

Previous studies of newborn infanta have shawn that
exchange transfusion with adult bJ.ood produces an increase
in the P.SO (P02 for $0% Hb02 saturation, pH 7.4). '!he pur
pose of this c01llllUlli.cation is to report the therapeutic
benefits achieved employing exchange transfusiep. wi th blood
less than 72 hours old anticoagulated with citrate'i>hosphate
dextrose (CPD). Two treabnent groups were studillci. The
first consisted of 43 infants weighing less than 1250g at
birth. Eltchange transfusicm was perfol'llled within the first 8
hours of life. Of 2l infants receiving exchange, 19 sur
vived (90%); 11 of 22 ($0%) of the ccmtro1s survivad (p
<01). 'lti.thin this group 4 of $ infants less than lOOOg
survived while 3 of 8 controls survived. The second group
consistsd of 33 infants with severe lIDS; 16 received an
exchenge transfusion (mean weight 1$10g) and 13 survived
(81%). Of the 17 non-excllanged controls (mean weight 1950g),
there were 8 (47%) survivors (p (.01). These results indi
cate that exchange transfusion, preB1llllabJ.y by facilitating
tissue oxygenaticm, is of value in the managElll\ent of both in
fants with low birth weight and those with severe RDS.

THE PRENATAL DIAGNOSIS OF CYSTINOSIS. J .A. Schneider, F .M.
Verroust, A.J. Garvin, E.O. Horger, III, and C. Jacobson, Univ.
of California, San Diego, Sch. of Med., Dept. of Ped., La
Jolla, Med. Univ. of South Carolina, Depts. of Path. and Ob
Gyn, Charleston, and George Washington Univ., Sch. of Med.,
Dept. of Ob-Gyn, Washington, D.C.

A 25 year old woman whose only child has nephropathic cyst
inosis requested prenatal study during her second pregnancy.
Amniocentesis was done in the"18th post-menstrual week, and
cultured amniotic fluid cells (AFC's) were studied with 35S
cystine (J. Ped. 77:468, 1970). The ratio of labelled cystine
x 103/glutathione-N-ethylmaleimide (NEM) was 1800 in the AFC 's
at risk. This compared with 3900 and 1100 in two cystinotic
fibroblast cultures, and is much greater than the values of 80
and 97 found in two heterozygous cultures, and 8 and 52 in two
control AFC cultures. The ratio of labelled cystine/cysteine
NEM in the AFC's at risk was also in the cystinotic range •

The pregnancy was terminated by hysterotomy in the 23rd
post-menstrual week. The free-cystine concentration of amnio
tic fluid was 0.059mM (normal- 0.03-0.09mM). No cystine crys
tals were seen during light microscopic study of alcohol-fixed
tissue from all organs. The diagnosis of cystinosis was es
tablished by finding the free-cystine content of the liver,
placenta, kidney, thymus, spleen, and thyroid to be 50-100
times greater than control values. Two weeks after the preg
nancy was terminated, sufficient AFC's from the fetus at risk
were available for direct measurement of their free-cystine
content ,which was 3.9nmole 1/2cystine/mg protein (normal- < 0.2).

THE EFFECT OF WEIGHT REDUCTION ON THE CELLULARITY AND METABO
LISM OF ADIPOSE TISSUE FROM OBESE CHILDREN. Fredda Ginsberg

and Jerome L. Knittle. Mount Sinai School of Medicine,
Department of Pediatrics, New York, New York 10029

Obesity in both adolescents and adults is characterized by
an excess of total adipose cells. Weight reduction in these
individuals is accomplished solely by a decrease in cell size
and long-term maintenance is usually unsuccessful.An extension
of such studies to younger children is therefore of great im
portance. 18 children, ages 2 to lli, were investigated. 11
were hospitalized for a large part of their weight reduction
and 5 were studied as outpatients. Prior to reduction total
weight ranged from 22.8kg. to 83.6kg. and % ideal weight was
l89t9%. Weight reduction resulted in a 41±4% decrease in ideal
weight concomitant with adipose cell size reductions in all
cases. However, as in adults, cell number did not change ap
preciably. In vitro metabolic studies revealed depression of
epinephrine stimulated lipolysis (27:hO%1') and a 151:!:1l% in
crease in production of 14C02 from glucose l-C14 in the pres
ence of 1000uU/ml insulin. The latter results differ from the
marked in vitro unresponsi veness to insulin reported in obese
adults. To date, 11 SUbjects with initial cell number less
than the maximum for non-obese adults (40xl09) and who were
significantly reduced, have maintained their decreased % ideal
weights from 6 months to 2i years. However, SUbjects with
greater cell numbers have regained at least to their previous
percentile. These results support the hypothesis that, to be

dietary intervention in Obesity should be institu-

THE RESPONSE TO SYNrJmrIC LUTEIllIZING HORMONE RELEASIIiG FACTOR
(LRF) IN PATIENrS WITH SUSPECTED HYl'OOONADOl'ROPIC HYPOGONADISM
D.C.L. Savage, J. Roth, M.M. Grumbach, and S.L. Kaplan. Dept.
Ped., Univ. Calif. San Francisco, San Francisco, California.

The plasma LH and FSH response to an IV injection of 10 
100 LRF has been assessed in 36 patients with idiopathic
!I3'POtha1amic !I3'POphysiotropic hormone deficiencies or !I3'PO
gonadotropic hypogonadism. Thirteen of 16 patients with pre
sumed isolated growth hormone deficiency but only 3 of 15 with
multiple pituitary hormone deficiencies had a normal prepuber
tal response. Two patients in this group with arrested puberty
also had a prepubertal response. Thirteen patients had neither
a rise in plasma FSH or LH. Of 5 patients with isolated !I3'PO
gonadotropin hypogonadism (4 with anosmia), 1 failed to re
spond to LRF, 3 had a prepUbertal, and 1 a pubertal response.
Seven of the 16 non-responders received intermittent subcu
taneous dose of LRF but only 2 of these had an increased re
sponsiveness to IV LRF following this therapy. These results,
in the light of the different response to LRF in prepubertal
and pubertal children, suggest that the site of the defect in
hypogonadotropic !I3'POgonadism is the hypothalamus. The defect
may be partial or complete. The failure to respond acutely to
exogenous LRF may be the consequence of a chronic deficiency
of endogenous LRF secretion. In contrast to the effect of TRF
deficiency, chronic deficiency of endogenous LRF appears to
alter the pituitary responsiveness to acute administration of
LRF.
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ORGAN CllLTURE OF FETAL LIVER: A NEW MJDEL SYSTEM. R. deBelle,
A. Brown, N.R. Blacklow, R.M. Donaldson, and R. Lester, Dept.
Med., Boston Univ. Med. Sch , , Boston, (Intr. by M.E. Avery).

The study of structure and function in the developing
,liver has been made possible through the development of a
fetal hepatic organ culture system which can be maintained in
vitro for 3 weeks. Morphology, protein synthesis, bile acid
synthesis and conjugation were studied in human and rat fetal
liver, 15 weeks and 20 days gestation, respectively.

Using rat fetal liver, tissue losses were encountered, but
morphologic integrity of suviving tissue was maintained for
3 weeks. l4C-leucine incorporation into tissue protein was
maximal during the first incubation day, remained constant
thereafter, and could be 9% inhibited in the presence of

cycloheximide. l"C-cholesterol was incorporated
into l4c-cholate, and glycine and taurine conjugates of l4C_
cholate were formed throughout the period of study. Taurine
conjugation equalled 62% of total synthesized conjugate on
day one, but only 26% on day' ten. Relative taurine conjuga
tion increased more than 3-fold with taurine added to
the medium. Similar results were obtained with human tissue.

Conclusions: (1) Fetal hepatic tissue can be maintained
morphologically and metabolically in organ culture for pro
longed periods; (2) Specific hepatocytic functions--bile acid
synthesis and conjugation--are demonstrable; (3) Taurine de
pletion results in reversal of the G/T ratio, and the ratio
can be restored by taurine repletion; (4) The system will per-

'mit study of the effects of pharmacologic and viral agents.

CHARACTERIZATION OF TIlE SECRETORY IMMUNE SYSTEM OF MIDDLE EAR:
IMPLICATIONS IN OTITIS MEDIA. P.L. Ogra, J.M. Bernstein*, and
T.B. Tomasi. Jr.*. Depts. of Peds., ENT, and Med., Sch. of
Med., State Univ. of N.Y. at Buffalo.

Employing the techniques of immunoelectrophoresis, hemag
glutination-inhibition, radio immunodiffusion and direct fluor
escent-antibody (FA) staining, the middle ear washings and bi
opsy materials of middle ear mucosa from ZO patients with sec
retory otitis media were examined for the distribution of
major classes of immunoglobulin; presence and nature of anti
body activity against mumps, measles, rubella and poliovirus;
and immunohistologic localization of immunocompetent lymphoid
cells. Appreciable amounts of Secretory Component, and rG,
7SrA and lIS secretory rA immunoglobulin were regularly found
in the ear fluids. However, no rM or rE was detected. The
ratio of rG:rA immunoglobulin in the serum and middle ear flu
ids was approximately 10:1 and 10:4 respectively. Specific
antibody activity in the middle ear fluid against the viruses
listed above was essentially limited to rA immunoglobulin,
although such activity in the serum was predominantly associa
ted with rG immunoglobulin. FA studies of mucosal tissues of
middle ear demonstrated characteristic staining for Secretory
Component in the surface epithelium, and the presence of rG
and rA containing plasma cells in the submucosa. These data
suggest the. existence of a distinct secretory immune system in
the middle ear. The implications of these observations may be
applicable to the mechanism of protection, or pathogenesis of
microbial infections in the middle ear.

ORIGIN OF MURAL GAS IN NECROTIZING ENTEROCOLITIS, Rolf R. Engel,',
Norman L. Virnig, Carl E. Hunt and Michael D. Levitt, (Intr.
by William Krivit), Univ. of Minn., Minneapolis, Minn. 55455.

Necrotizing enterocolitis (NEC) is a catastrophic complica
tion among ill neonates. During 1971-72 there were 31 deaths
among 55 newborns with NEC in our' neonatal ICU. While intra
mural gas is the radiologic hallmark of NEC, origin of the gas
is unknown. Mural and luminal gas were sampled at surgery.
H2 accounted for more than 30% of the gas from both locations.
NZ' C02 and traces of 02, but not CH4, comprised the remainder.
Since ambient air and human metabolism do not provide H2, oth
er sources must account for the large quantities of HZ. Bac
teria isolated from the blood of 9 babies with NEC were studied
for their ability to form H2' When incubated for 18 hours with
1.8 ml of blood, the organisms proliferated, but little or no
HZ « 0.1 )J m) was formed. However, copious H2 }J moles
aerobically and > 80 }J moles anaerobically) was produced by
each of the 9 isolates after either 0.2 ml of milk or 50% glu
cose was added to the blood. Similarly, enteric HZ production
also requires exogenous substrate since 12 normal infants did
not exhale HZ until feedings were started. Furthermore, all
55 cases of NEC developed symptoms of the disease only after
beginning oral or gavage feedings. New avenues for investiga
ting the cause and prevention of NEC are provided by the obser
vation that H2 is a major component of the mural gas in NEC,
that the associated bacteria make H2' and that neither micro
bial H2 production nor the disease occur in the absence of
exogenous substrate.

SKIN TESTS IN ACUTE LYMPHATIC LEUKEMIA. D.H. Char,
ReB. Herberman, A. LePourhiet and B.G. Leventhal,
National Cancer Institute, Bethesda, Md.

With evidence for tumor associated antigens in
leukemia, and the advent of immunotherapy for ALL,
there has been much interest in assaying the immuno
logic status of these patients. We have serially
tested ALL patients with membrane extracts from
autologous blast, autologous remission, and allo
genic blast cells; and with standard skin test anti
gens (mumps, SKSD, etc.) in an attempt to correlate
these measures of cellular immunity with status of
disease, prognosis and as a guide for immunotherapy.
Tests with standard skin test antigens showed no dif
ference between normals and patients in remission or
relapse. There was an impressive difference in
test responses to autologous blast material. 45% of
patients in remission were positive versus less than
7% in relapse. Changes in clinical condit1on corre
lated with a change in responsiveness to those anti
gens. Tests with allogenic blast material also gave
a statistically significant difference between
patients in remission and relapse, and correlated
with response to autologous material. There was a
slight increase in remission length for patients who
were positive to autologous material. Patients on
different treatment protocols appeared to have some
differences in immunologic responsiveness.

SUCCESSFUL TREATMENT OF TIlE CONGENITAL NEPHROTIC SYNDROME BY
RENAL TRANSPLANTATION. John R. Hoyer, M.D., S. Michael Mauer,
M.D., Carl M. Kjellstrand, M.D., Theodore J. Buselmeier, M.D.,
Richard L. Simmons, M.D., Alfred F. M.D., John S.
Najarian, M.D. and Robert L. Vernier, M.D. University of
Minnesota, Departments of Ped. and Su"rg., Minneapolis, Minn.

The congenital nephrotic syndrome (CNS) is a uniformly
fatal disease unresponsive to all forms of medical therapy.
It is characterized by massive proteinuria, severe growth
failure, malnutrition, increased susceptibility to infection,
and progressive renal insufficiency. Renal transplantation
offers a new therapeutic approach in this disease. We have
now successfully transplanted kidneys to 3 children with CNS
and mild to severe uremia, including one of Finnish extrac
tion. These 3 children, ages and years at trans
plantation, now have normal serum creatinine levels at 1, 5
and 14 months after renal transplantation and have not had
recurrence of nephrotic syndrome or significant proteinuria.
The child followed for 14 months has grown 4 inches'since
transplantation.

This experience contrasts sharply with our reported exper
ience with steroid resistant idiopathic nephrotic syndrome of
older children and adults. Three of 4 such patients had
recurrence of the nephrotic syndrome within the first few
weeks after renal transplantation. (Lancet ii, 343, 1972)

These observations suggest that the basic defect leading to
massive proteinuria in the CNS resides in the kidney and that
cure of this disease is possible through renal transplantation.

/ BEHAVIORAL SCIENCE .

OF INFANTS BORNTO MOTHERS
Kron, Mitchell1!!1 and Loretta E. Finnegan,

Phlla. Gen. Hosp , and the Depts , of Ped. and Psychiat., Unlv ,
of Penna. Sch. of Med. (Intr, by Maria Delivoria-Papadopoulos)

This report describes abnormalities in the nutritive sucking
performance of congenitally addicted infants undergoing
narcotic withdrawal.

A series of 50 infants born to mothers addicted either to
heroin or to methadone were studied by an objective method
for measuring sucking behavior. Sucking rates as well as
average pressures and amounts of nutrient consumed during
sucking were significantly reduced for the addicted infants
relative to a control group born to normal mothers and a second
control group born to toxemic mothers. The subgroup of infants
born to methadone-addicted mothers was significantly more
depressed with regard to sucking behavior than the infants
of heroin addicted mothers. Furthermore infants treated with
paregoric (an opiate) for symptoms of the narcotic withdrawal
syndrome showed significantly less depression of the sucking
response than those treated With sedatives such as pheno
barbital. These results raise questions about a number of
.2 priori assumptions regarding the safety and efficacy of cur
rent treatment methods for maternal and neonatal addiction.
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POTENTIAL DEVELOPMENTAL CONSEQUENCES OF SLEEP APNEA IN
INFANCY. Lois B. Henning and Alfred Steinschneider (Intro.by
Frank A. Oski) State University of New York, Upstate Medical
Center, Department of Pediatrics, Syracuse, N.Y.

Studies of the sudden infant death syndrome have led to the
hypothesis that recurrent prolonged apneic episodes during
early infancy may result in sudden death or produce sufficient
cerebral hypoxia to cause developmental defects. It has also
been noted that infants with frequent brief apneic episodes
during the rapid eye movement (REM) phase of a standardized
sleep test are likely to have prolonged periods of apnea. The
present study obtained data on the possible relationship be
tween sleep apnea in the newborn period and subsequent devel
opment. Thirty-six normal term infants were observed during
a single complete nap in the first week of life, during which
a polygraphic recording was made of respiration and eye move
ments. The % of REM epochs during which at least one apneic
episode occurred of two sec. or more (% Apnea-REM) was deter
mined. Later, at a median age of 8 mo., each child's mental
(MDI) and psychomotor (POI) development was determined using
the Bayley Scales of Infant Development. The average MDI and
POI scores were 112.6 and 110.9 respectively. A Chi-square
analysis revealed that subjects with % Apnea-REM of greater
than 18 had significantly (p<.Ol) lower MDI scores whereas POI
scores were unaffected. These results support the hypothesis
relating sleep apnea and subsequent development. However this
relationship applies to mental development with essential
sparing of psychomotor functions.

\
\.;

RECOVERY OF INTELLECTUAL DEVELOPMENT OF MALNOURISHED INFANTS
IN BOSTON. John D. Lloyd-Still, Irving Hurwitz, Peter H.
Wolff, Harry Shwachman, Harvard Med. Sch., Dept. Ped. & Psych.
The Children's Hosp. Med. Ctr., Boston

Intellectual performance, sensory motor abilities and social
adaptation were studied in 41 subjects (2-21 years) who had
severe malnutrition in infancy. Severe malnutrition was de
fined by a weight below the 3rd percentile for at least 4 of
the first 6 months. Thirty-four subjects had Cystic Fibrosis,
4 had congenital lesions of the intestine, and 3 had protract
ed diarrhea. Mean birth weight was 2.9 kg. (range of 1.9-3.75
kg.). Mean weights during the first 6 months corresponded to
70th percentile malnutrition (58% had 3rd degree malnutrition).
The control group consisted of 41 siblings. Mean I.Q. of 31
parents was 108 (S.D. 11.3). The Hollingshead 2 factor
index of social position of 28 fathers averaged 3. Socio
economic deprivation was not present. The results of the
Merrill-Palmer Intelligence test for the malnourished group
and the controls revealed significant differences in favor of
the controls. No differences were found in the older popula
tions for whom the WISC and WAIS were used. The Lincoln
Oseretsky test of motor development and the Vineland Scale of
social maturity showed no significant differences. These
results are consistent with the hypothesis that malnutrition
in infancy can affect intellectual development in the first
5 years of life. Beyond this age given adequate socio-econo
mic support, no significant differences were observed.

THE CONTROLLING BEHAVIOR OF MOTHERS OF CHIWREN WITH
PHENYLKETONURIA. M., Katz, Kathy §.. and

Sandra h. St. Christopher's Hospital for Children,
Temple University School of Medicine, Philadelphia; and
Psychology Department, Rutgers University, New Brunswick.
The imposition of a strict diet upon a child with phenyl
ketonuria requires fairly constant surveillance and
control by his mother. Do mothers of children with PKU
also attempt to control their children's behavior in other
situations? Eighteen children with PKU on restricted diet,
and their mothers, were observed while engaged in a dyadic
problem-solVing task. Verbal (and some non-verbal) inter
actions were rated independently by two examiners on ten
variables for the adult and four for the child. Eighteen
normal children of comparable IQ, age, sex distribution
and social class served as controls. The mothers of PKU
children evidenced less verbal output (p<.025) and more
non-verbal intrusion (p«.OO5) than the other mothers.
Total score for controlling behavior was in the predicted
direction (p«.OOl). The scores of the two groups of
children did not differ. Physicians who prescribe strict
diets shOUld be aware of the probability of parental con
trol of children's behavior in non-eating situations.

THE LAY THERAPIST AND THE TREATMENT OF THE BATTERED CHiLD.
C. Henry Kempe, Helen Alexander and Ruth S. Kempe. uni';. of
Colo. Sch. of Med., Dept. of Ped., Denver, Colo.

For the past four years, we have utilized the services of
24 lay therapists in the treatment·of ·65 sets of parents in
volved in serious child abuse. A group of 4 or 5 therapists
consult once weekly with a social worker. 10% of parents were
suffering from major psychiatric illness or a very serious
aggressive personality disorder and were c?nsidered unsuitable
for this form of treatment. Treatment is based on the concept
that most abusive parents were themselves seriously deprived
in infancy and childhood and require a warm "mothering"
friendship with someone who is available 24 hours a day in
times of crisis and with whom the parents can develop a feel
ing of trust so that they can subsequently learn to have sub
stantive human relationships with others. The time invested
by the lay therapist varies from an average of 20 hours during
the first week of treatment to 6 hrs./wk. after discharge from
the hospital. The lay therapist is only assigned to a single
family during the acute stage of treatment. Improvement is
generally noted within·4 months and is marked within 9 months.
80% of 72 abused children who needed to be separated from
their parents could be returned home safely within 8 months of
the beginning of treatment; 10% required up to 20 months of
separation. No occurred in this series. Lay
therapists are paid $2 an hour and are less expensive and at
least as effective as traditional health professionals in the
therapy of parents of abused children.

VERSUS VISUAL/PERCEPTUAL CORRELATES
OF LEARNING DISORDERS IN A PEDIATRIC POPULATION.
J, T, HeriOt, Intr. by S. B. Friedman, univ. of Roch. SCh. of Med.
Strong Mem. Hosp., Dept. of Ped., Rochester, N. Y.

The results of two studies conducted at the Psychodiagnostic Lab.
cast doubt on the long standing and intense interest on the part of
pediatricians, psychologists, optometrists and educators in the vis
ual/perceptual processes. There has been an implicit assumption
that the visual/perceptual processes are thought to have etiological
significance for learning disorders and it is widely held that visual
perceptual remediation offers hope for the alleviation of these dis
orders. The results of these studies suggest that it is the memory/
attention dimension which is most significant. In a study of 341
children referred for learning difficulties, 52% had difficulties in
reading or arithmetic with respect to their pro-rated IQ's. Of the
children who had difficulties in both reading and arithmetic, 8.7%
had difficulties in spatial relationships (SR) - a task with an impor
tant visual perceptual component, 47% had difficulties in visual
attention (VA), 53%had difficulties in auditory rote memory (digits
forward-ARM), and 78% in auditory rote memory (digits backward
ARME). Of the 48% who did not have difficulties in reading or arith
metic, 10.5% had deficits in SR, 22%had deficits in VA, 7.4% had
deficits in ARM and 17.3% had deficits in ARME. Results were
essentislly the same in a non-referred, randomly selected popula
tion (grades K-12). SR versus VA, ARM and ARMB differences were
significant for the underachieving group (p<. 001).

MINOR PHYSICAL ANOMALIES AND ACADEMIC PERFORMANCE IN FIRST
GRADE CHIWREN. !!.osenberg, John g. and Weller, George M.
St. Christopher's Hospital for Children, Temple University
School of Medicine, Philadelphia and Montefiore Hospital &
Medical Center, Speech & Hearing Clinic, New York.
This study employed a list of minor physical anomalies de
veloped by Goldfarb and Botstein and later modified by
NIMH investigators to assess the association with later
cognitive functioning of congenital characteristics which
are unnoticeable to the untrained eye. The number of
anomalies found among 99 first grade public school children
was not significantly related to measures of performance IQ,
motor inhibition or classroom behaviors (as rated by
teachers), but they were inversely related to verbal IQ
(p«.05). Moreover, a strong statistical relationship was
found between high number of anomalies and academic perfor
mance: children with many stigmata were far more likely to
repeat the first grade (p«.OOl). These data indicate that
congenital factors influence later cognitive functioning,
and suggest that prenatal agents responsible for the ap
pearance·of physical stigmata may also be responsible for
defective academic achievement.
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THE IiFFliX:r OF IRON DIiFICIJi.liICY ANl!MIA ON SCHOLA8rIC ACHIEVE
MENT, BEHAVIORAL 8rABlIJ:TY AND PERCEPTUAL SmSITIVITY OF
AOOLESCmTS. Thomas E. Webb and Frank A. Oski, Depar'bnent
of Psychology, University of PennsylvlIDia, Philadelphia,
Pennsylvania, and Department of Pediatrics, State Univer
sity of New York, Upstate Medical Center, Syracuse, New
York. .

In an attempt to document the effects of iron
deficiency on cerebral function, students, 12 to 14 years of
age, were compAred in their scores of the Iowa Test o:r Basic
Sldlls, teacher ratings of personality disturbance employing
the Peterson-Quay Behavior Problem Checklist, and their
performance on a standard visual after-image task. The
callposite score of the Iowa Test was found to be signifi
canUy lower among 92 anemic stUdents thlID among 101, age
and sex matched, controls. Teacher evaluations revealed
that the anemic males displsyed significanUy more conduct
problems such as distra.ctibility, over-activity, disruptive
ness, and negativism than did the non-anemic males. The
iron deficient group demonstrated a significanUy Longer
latency (4.08 sec) than did the non-anemics (1.81 sec) in
reporting visualization of an after-image. These findings
suggest tha.t iron deficiency does aJ.ter cerebral metabolism
by producing disturbances in perception and attentiveness
lIhich ultimately result in :lJDpaired scholastic perfonnance.

TREATMENT OF ASTHMA THROUGH BIOFEEDBACK TRAINING. Aman U. Khan
(Intr. by J. L Schulman). Children's Memorial Hosp., Chicago.

The present study is designed to assess the effectiveness of
"conditioned bronchial dilation" as a treatment for asthmatic
attacks. The treatment involves the instigation of bronchial
constriction followed by "biofeedback training" in bronchial
dilation. The bronchial constriction is induced through sug
gestion, voluntary hyperventilation, exercise, or with the
help of medication. The biofeedback training is carried out
in 2 phases. During the first phase (5 sessions), a prelim
inary training is given, in the absence of bronchial constric
tion, to allow for formation of an "initial link ll between the
rewarded response (bronchodilation) and whatever internal or
visceral cues are available to the child for self-initiation
of bronchodilation. The child breathes into a biofeedback
apparatus and tries to increase his expiratory peak flow rate.
He is rewarded for increasing his peak flow rate by a signal
light and by verbal praise. During the second phase of the
training (10 sessions), the "conditioned link" is utilized to
help the child overcome the bronchial constriction, which. is
induced experimentally by one .of the above mentioned means. A
refresher training period of 5 sessions is provided after each
of the 1st, 2nd, 3rd, and 6th month, to reinforce the condi
tioned link. The results indicate that the experimental group
(15 asthmatic children between the ages of 8 to l5).had signi
ficantly less number of asthmatic attacks, emergency room
visits, hospitalization days and amount of medication as com
pared with a comparable control group over a period of 6
months.

ANOREXIA NERVOSA: SUCCESSFUL APPLICATION OF A FAMILY
THERAPY APPROACH. Salvador Minuchin, Lester Baker,

Leroy Milman. Bernice Rosman and Thomas
Child. Guid. Clin. and Child. Hosp. of Phila.

(Intr. by Robert Kaye)
Anorexia nervosa is a disease with significant mortal

ity (10 to 15%) and morbidity (long hospitalizations.
frequent relapses). Many therapeutic approaches have
been advocated with poor success.

Our group has put forward a conceptual model of the
"psychosomatogenic family". characterized by the qualit
ies of overprotectiveness. enmeshment. rigidity and lack
of conflict resolution. The involvement of the child in
family con:rlict is also conceived of as a critical
variable in the evolution of a psychosomatic symptom.

In the past years. structural family therapy based
upon this model has been used to treat successfully 20
cases of anorexia nervosa. These patients were seriously
ill. as evidenced by a mean weight loss of 25% (range 20
to 38%). Hospitalization has been reduced to a mean of
17 days (range 10 to 25 days). The mean duration of
family therapy has been 6 months (range 4 to 9 months).
Followup for 6 to 40 months in 16 completed cases
indicates there have been no relapses or development of
pathology in other members of the family.

These results suggest that a family therapy approach
may be a significant breakthrough in the treatment of
anorexia nervosa.

BEHAVIORAL SCIENCE
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HANSEL AND GRETEL PHENOMENON OF ELDERLY
MOTHERS, N. Bingol, S. Iosub, M. Fuchs E. Wasserman
Ped.N. Y.M. College, N. Y. 10029

One hundred two infants, born to 100 mothers (68% Puerto
Rican, 32% Black) who were 36 or older at conception were
compared to 101 infants born to 100 control mothers, of the
same ethnic and socia-economic background, who were
between 18 and 35 years. The infants were observed from
birth to 18 months of age. The mean age of the elderly
mothers was 39.8 and of the controls 24.7. The data were
analyzed at birth and again at 18 months of age by gestational
period, sex, weight, length and head circumference. There
was a significant number of children whose weight was over
the 90th percentile at 18 months in the of elderly
mothers (21. 4%), as compared to the control group. (5.07%).
r-< 0.05. There was no significant difference in the mean
birth weight of the babies born to elderly mothers and the
controls (3050 gram and 300 gram respectively). The
number of malformations was increased in the study group
but this was not statistically significant. The higher
percentage of overweight infants may indicate an overconcern
of elderly mothers in respect to feeding their offspring
considering possibly that an "obese child is a healthy child."

CHILD ABUSE--A COMMUNITY HOSPITAL TEAM APPROACH
Robert S. Chabon, Geoffrey B. Barnes, Leonard J. Hertzberg
(Intr. by E. Kaplan). Sinai Hospital of Baltimore.

A battered child health team has been established in a
Baltimore community teaching hospital to provide coordinated
care for abused children and their parents. The program is
federally grant supported and operates in close liaison with
the local Child Protective agencies. The team consists of a
pediatrician, psychiatrist, social worker, public health
nurse, and community aide. It has provided intensive support
to 22 families in its first operational year. utilizing
consultants and tools in collaboration with the univerSity of
Maryland School of Social Work the program has undertaken an
investigation into the structure and dynamics of abusing
families in order to establish criteria for predicting child
abuse. Preliminary results of this study suggest that a
statistical approach might prove feasible for such criteria,
and that certain provocative family lifestyles are identifi
able as high risk for child abuse.

A DEVELOPMENTAL PROGRESS QUESTIONNAIRE (DPQ). William K.
Frankenburg and Camp. Univ. of-Colo. Sch. of-Med.,
Dept. of Ped., Denver. Colorado.

Though extensive use is made of parents' reports pertaining
to the development of their children. there is a paucity of
data concerning the validity and reliability of these reports.
As a first step in developing a valid developmental question
naire 70 developmental questions (based upon 70 Denver Devel
opmental Screening Test [DDST] items) were composed and ar
ranged into age categories from 3 months to 6 years. Initial
ly, 102 mothers were asked to answer questions pertaining to
the developmental status of their children. Parent reports
were then validated by administering the DDST to the same
children. Agreement between parent report and DDST findings
varied from 62% to 100% (mean 89%) for each of the items. Sub
sequently. questions with low agreement were revised. The DPQ
was then administered to 720 mothers (360 low socio-economic
class and 360 middle to high socio-economic class) and the
DDST was administered to their· children to determine the va
lidity of parents' reports. No significant differences were
found between the two examiners or the socio-economic classes
for agreement between the DPQ and the DDST. The mean agree
ment for all of the items was 95%. Contrary to expectation,
mothers significantly underestimated (3.2%) rather than over
estimated (1.9%) the development of their children (p<.Ol).
These findings demonstrate that with carefully worded ques
tions it is possible to achieve valid parental reports of the
current developmental status of their children.
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THE RELATIONSHIP OF DRUG USE TO NUTRITIONAL, CYCLICAL AND ROue
TINE HEALTH PRACTICES AMONG ADOLESCENT BOYS. C. Jack
Friedman, Maarten S. Sibinga and Alfred S. Phila.
Psychiatric Center and Dept. of Ped., Temple Univ. Med. Sch.
at St. Christopher's Hosp. for Child., Phila., Pa.

The possible relationship between use of drugs and nutrit
ional factors, cyclical patterns of sleeping and wakefulness
and related health practices among adolescent boys was studed.

The 498 subjects came from correctional institutions, a
vocational program and intact advisory groups in a high school,

Method: Drug use was assessed by a questionnaire; use and
extent of use of 7 classes of drugs were determined. Health
practices were evaluated by answers to 21 statements of regu
larity or irregularity of eating and sleeping, as well as
height and weight.

Results: Drug users were significantlY lower in weight per
centile scores than non-drug users. Their eating habits were
more irregular, they ate lunches at school less often and
their own evaluations of their health were poor. The greater
the drug use the more sleeping-waking disturbances they had.

The findings demonstrated a strong association between the
use of. drugs and disturbances in eating, sleeping and related
health practices. It is conceivable but by no means proven
that these practices predated drug use and that boys whose
activity-rest patterns were irregular had a greater inclin
ation to use drugs.

Health practices and eating and sleeping-waking habits can
be assessed to provide an indirect measure of drug use.

A FIVE YEAR FOLLOW-UP OF CHILDREN PREVIOUSLY IDEN
TIFIED AS CASES OF "SUSPECTED ABUSE". Stanford B.
Friedman and Carol W. Morse, Depts. Ped. & Psych1at.
Univ. Rochester Med. & Dent., Rochester, N.Y.

156 children under 6 years of age seen for inju
ries in an Emergency Department were previously
studied and their injuries judged by the investiga
tor.s to represent unreported "suspected abuse",
"gross neglect", or an "accident" (Ped., 42:128,
1968). 5 years later, all cases of "suspected abuse"
and "neglect", and a random sample of "aCCidents",
for a total of 54 children, were included in a
study involving interviews of parents and survey of
medical facilities for subsequent contact with
these children. 41 (76%) of these families were lo
cated and available for study, including 15/17 and
7/10 of the abuse and neglect cases, respectively.
SUbsequent injuries requiring medical attention
occurred in 87% of the previously diagnosed "sus
pected abuse", in 71% of the "neglect", and in 58%
of the "accident" cases. A similar distribution
will be reported for the total number (77) of inju
ries. 4 children were again judged to have been
victims of abuse, and all were in children previ
ously judged to be in the "suspected abuse" cate
gory. 75% of the siblings of "abuse" and "neglect"
cases, and 52% of the siblings of "accident" cases,
also sustained injuries over the 5 year period.

THE LONG TERM PROGNOSIS OF CHILDREN BORN WITH LINEAR SKULL
FRACTURES, Marvin Green, Herbert Rich and Myron Gordon,
Depts. of Ped., Obs. and Gyn., New York Medical College 
Metropolitan Hospital Center, New York.

Although the immediate effect of simple linear skull frac
tures in neonates is considered to be benign, the long-term
outcome is uncertain. Among 31,500 children in the Collabor
ative Study, 16 were diagnosed with skull fractures at birth.
These infants were followed for periods up to 4 years. Neuro
logical examinations were made in the neonatal period and at
1 year and psychological tests at 8 months and 4 vears. This
report deals with the associated obstetrical events as well
as the immediate and long-term outcome. Comparisons' were
made with the core population by means of appropriate statis
tical tests of significance. There was a higher proportion
of primigravidae (13/16, p and of mid-forceps appli
cations (11/16, p «,01), while the incidence of OA presenta
tions was lower (9/16, p <.;05) than in the core. Apgar
scores less than 4 were not encountered, and no newborn in
fant was neurologically abnormal. Only 1 child weighed more
than 4000 grams. Mental and motor scores at 8 months were
not significantly different from core, and none of the child
ren examined were neurologically abnormal at 1 year. More
over, the distribution of I.Q. scores at 4 years also failed
to show significant differences. These findings suggest that
linear skull fractures in the neonate are not associated with
impairment of CNS function later in life.

A COMPARISON OF TIlE PEDIATRIC HISTORY AND PEDIATRIC NEURO
LOGICAL EXAMINATION IN TIlE DIFFERENTIAL DIAGNOSIS OF LEARNING
DISABILITIES. PATRICIA L. HARTLAGE AND LAWRENCE C. HARTLAGE.
DEPTS. OF PED. AND NEUROLOGY, MED. COL. OF GEORGIA, AUGUSTA,
(INTR. BY ALEX F. ROBERTSON, III). The purpose of the study
was to determine and compare the absolute and relative contri
butions of the pediatric history and pediatric neurology exam
ination in the differential diagnosis of common types of
learning disabilities. One hundred children who had been com
prehensively diagnosed were studied, including 43 with minimal
cerebral dysfunction (MCD), 20 with dyslexia, 11 with dull
normal intelligence, and 17 with emotional disturbances. In
the MCD children 70% had abnormalities on the history and 88%
on the neurological examination. Among dyslexics, histories
were non-contributory and although there were soft signs in
nearly 60% of the cases, it should be noted that these signs
almost always involved right-left confusion rather than motor
system abnormalities. Children of dull normal intelligence
were free of neurological findings, with developmental his
tory significant in almost all cases. Neither medical history
nor neurological examination were contributory in emotional
disturbance. False negatives on the basis of both history
and examination were most likely to occur in dyslexics and
emotionally disturbed children. False positive interpreta
tions of neurological findings need to be guarded against in
children of lower intellectual abilities, since neurological
maturation needs to be compared to the child's general intel
lectual maturity rather than his chronological age.

PLANNING & EVALUATING A PROGRAM TO PREVENT INFANTILE IRON MAL
NUTRITION Ray Hepner, Norma Maiden, Margaret Breitenstein.
Alice Rose, George Lentz, Dept.Ped,Sch.Med,Univ.Md,Ba1timore

This report presents methods of and use of iron nutrition
surveillance in C&Y Project 606A. Use of surveillance data for
measuring dietary iron requirements of children 0-8 yrs of age
was presented ·to APS in 1972. This paper describes how a Model
Cities program was. planned by us to be carried out by them.

Computerized data on wt,hem,hct at 4,6,9,12mos give preval
ence of anemia due to Fe++deficit & Fe+ftleficit in mgms!chi1d
& mgms!Kg. In'67-'69 Fe++deficit was 10Omgms!chi1d & Bmgms!Kg
by 1 yr (955 pts).

Fe++ Deficiency by Age before Program (955 pts)
4!12 6/12 9!12 1 yr

Mgms!chi1d 25 40 70 100
Mgms!Kg 4 6 7 8

From the above surveillance data, Fe++ enriched formula was
sent to all newborns to age 9 mos to prevent 70mgms deficit!
child at 9 mos, & to reduce deficit from 8 to 1mgm!Kg at 1 yr.

The program in '70-'72 reduced prevalence of
with MCHC from 55% to 2.5% & Fe++deficit from 100 to 26
mgms!chi1d & 8 to 1.2Kg at 1 yr (848 pts).

Hemoglobin (gms%) Fe++ Deficiency at 1 yr.
N Mean 7.-<10 Mgms!Kg Total Body

Before (955) 10.1+1.2 55 8 100
After (848) 11.6+0.6 2.5 1.2 26

Conclusions: Age specific nutrition surveillance provides
objective data for accurate program planning & for evaluating
impact of programs implemented by others.

NUTRITION SURVEILLANCE AS A TOOL FOR PROGRAM PLANNING & EVALU
ATION Ray Hepner, Norma Maiden, Priscilla Guild, Margaret
Breitenstein, Viviana Amzel, George Lentz, Dept.Ped.,Sch.Med.,
Univ. Md., Baltimore. (Intr. by Felix Heald)

This paper presents nutrition surveillance in school health
programs by C&Y Project 606A for 5,284 Baltimore inner city
children from 1967-71, & use of these data for program plan
ning & evaluation. Annual measurements at ages 5,8 & 11 yrs
included hemoglobin, serum albumin & vitamin A, weight, height
& humeral skinfo1d(HSF). All ages had low means & excess
abnormal values.

Public support (government & private) for free school meals
was gained by use of these data, & meals rose from 127 to
>-3,700!day for our 5,284 elementary school children.

Meals began in '69 for grades K,l,2,in '70 for 3,4,& in'71
for 5,6 so that "not yet fed" ages serve as controls for"fed"
ages while surveillance continued. "Not yet fed" remained the
same, while "fed" mean values rose(P= "'.01) & excess abnormal
values fell (p=-e.01) 1 yr after meals began for each group.
Age 5yrs 8yrs llyrs
Meals Status Before Affer Before Affer Before After
Number Subjects 165 259 181 196 205 197

% Abnormal Values (all significant, p= <; 01)
Hem -< 11.0gms% 25 6 7 1 6 2
Alb -e 3.6gms% 47 0 22 4 26 2
Vi t A -< 2Omcgm% 24 8 8 1 7 1
HSF ...... 3rd%ile 68 28 36 8 24 4
Conclusions are: nutrition surveillance provides objective
data for proving need, gaining support, designing programs &
evaluating program impact.
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1llESTING IN THE HUMAN MaTHER AITER MaTHER-INFANT
SEPARATION. Tohn Kennell, David Chesler, Harriet Wolfe, and
Marshall Klaus. Case Western Reserve University School of Medi
cine, Department of Pediatrics, Cleveland, Ohio.

Even in nurseries where mothers are permitted early handling of
their premature infants there is still a distressing incidence of
mothering disorders. Successful adoption in animal mothers re
quires close contact and isolation with young and may take many
days rather than the usual few hours. To enhance the attachment of
a mother to her premature infant we developed a procedure some
what similar to arrangements made for cross-adoption in animals:
15 mothers whose infants ranged in weight from 1005-2150 g at
birth were provided with a special 3-day period of close physical
contact with privacy (nesting) just before discharge, during which
the mother gave complete care to her infant with support readily
available. During the nesting 13/15 mothers were unable to sleep
the first night, 6/15 rearranged the furniture, and 8/15 changed the
feeding schedules. These mothers also showed and expressed in
creased confidence in caretaking. One month after discharge their
feeding performance was compared in detail by time-lapse film

.analysis with a matched group who had only early contact:. There
were no significant differences in measures of attachment or care
taking skills; These observations suggest the need to study alterna
tive strategies such as earlier nesting or increased physical contact
to enhance maternal attachment and optimize mothering behavior.

EDUCATIONAL OBJECTIVES FOR HOUSE STAFF IN THE PEDIATRIC INTEN
SIVE CARE UNIT (ICU) Richard E.Kravath,Albert Einstein Col. of
Med.,Montefiore Hosp. & Mild. Otr.,Dept. Pediatrics, The Bronx,
New York. (Intr. by Laurence Finberg)
Explicit statement of objectives has importance to an educa
tional program.Educational objectives for a pediatric ICU were
written, based on the work of Gronlund, stressing what is
learned rather than what is taught and listed in steps of in
creasingly complex cognitive and affective behavior. Examples
of cognitive behavioral objectives follow: (1) Knows indica
tions,contraindications,actions,side effects and toxicity of
commonly used drugs. (2) Evaluates information properly: rec
ognizes assumptions, resolves conflicting opinions of consul
tants. (3) Applies knowledge of basic sciences to patient care.
Examples of affective behavioral goals follow: (1) Aware of so
cial factors in illness. (2) Accepts importance of his role in
dealing with death and critical illness;ability to recognize
and manage his own emotions; supports family of dying patient.
(3) Accepts his own limitations but is independent to the limit
of his ability. This fornmlation has forced a critical look at
the methods and content of the educational program. A result is
that less time is spent on trivia,and attempts to achieve min<r
goals less often frustrate the achievement of major ones. Af
fective goals and higher levels of cognitive :f'urictioning are
easily overlooked in the traditional medical setting, and it is
sometimes better to ask a question than to give an answer, or
an order. This scrutiny of goals was helpful in the ICU and
should be useful in other areas of medical education.

Lead Level (pg%)
< 40

40

1-6 yr.

1-6 yr.

Sex
Females

Males

APPARENT NON-RELATIONSHIP OF HEMOGLOBIN LEVELS WITH BLOOD LEAD
LEVELS IN AN INNER CITY PRESCHOOL POPULATION. A. H. Lubin,
G. M. Owen and P. J. Garry, Ohio State Univ. College of Med.,
Dept. of Ped., Children's Hospital, Columbus, Ohio.

Elevated blood lead levels are believed to cause anemia. A
recent survey of 417 inner city children (88% black) showed an
inverse or non-relationship of hemoglobin levels and percent
transferrin saturation with blood lead levels.

Lead Level Hemoglobin Transferrin
(pg%) (mg%) % Saturation N

< 40 12. 1±1. 1 21.0± 9.7 137
40 12.3±1.0 20.6±10.2 39

< 40 l2.2±1.2 19.5± 9.3 130
40 l2.4f{l.9 l8.3± 8.8 61

Although anemia was prevalent (13% of children s 11 gm, Hb;
7.5% $ 10.5 gm. Hb.) as were elevated blood lead levels (23%
of children with blood lead levels 40 pg%) , the anemia was
primarily iron deficiency in nature. For children 12-23 months
old(e.g.) holding transferrin saturation constant, hemoglobins
tend to be higher in the children with elevated lead levels.

Hemoglobin by %Saturation Transferrin (N)
< 10 10 14 15-19 > 20

10.4(15) 11.6(8) 11.8(13)
11.7(13) 11.7(4) 11.8(3) 13.1(7)

p=< 0.01 NS NS p=<0.025
These data suggest that affects of lead on heme inte
grity and synthesis are less common than generally believed
and are seen primarily in children with lead levels 60 pg%.

MEDICAL STUDENT SELF-EVALUATION IN A FIRST-YEAR CLINI
CAL SCIENCE PROGRAM. John Kennell, Caroline Tempio, and
Marcia Wile. CWRU Sch, of Med., Dept. of Ped., and Sch, of
Applied Social Science. Cleveland, Ohio.

Self-evaluation as an appraisal technique for first-year medical
students was initiated in 1968 at CWRU. Previously the major res
ponsibility for evaluating student performance and progress resided
with the faculty, On the basis that ongoing self-assessment can con
tribute to the self-knowledge and discipline vital for professional
functioning, students were given responsibility for evaluation which
emphasized student appraisal of progress confirmed and supplement
ed by preceptor observations. Each student was to assess his per
formance. abilities and growth in such areas as interpersonal rela
tionships' group participation and sense of responsibility. At 2 one
hour student-preceptor conferences the student had the opportunity to
discuss his self-appraisals. In 1971 the total preceptor group mem
bership from the classes of 1972 and 1973 was individually interview
ed by the third author. The purpose was to obtain feedback on the
effect of the self-evaluation experiences on the students' professional
development. Most of the students viewed the 2 self-evaluation ex
periences as worthwhile and contributing to professional growth.
Changes in behavior and attitudes toward patients, peers, and pro
fessional associates were cited. as well as in perceptions of self.

DO MOTHERS' ANSWERS TO A QUESTIONNAIRE ADEQUATELY EVALUATE THE
DEVELOPMENT OF INFANTS? Hilda Knobloch, Susan Gross, Robert
Holsapple. Hugh Lafave. Frances Stevens, Judith Tate. Albany
Medical College & N.Y. State Dept. of Mental Hygiene, Albany.

To answer this and detect deviant infants early, questions
from a Developmental Screening Inventory of behavior for- ages
20-32 weeks were mailed for all 603 infants born in a year
when they were 28 weeks old. Information about hearing, con
vulsions and parental concerns also was requested. A home
screening exam was done for all suspects and half of the nor
mals. All infants with suspected dysfunction or seizures and
a subsample of the normals had a full Gesell Developmental and
Neurologic Examination. Comparisons could be made between the
M.D. diagnosis and the M.D. evaluation of mothers' answers for
82 of 87 seen. The total incidence of dysfunction was low,
6%. The mothers identified the 5 with major deficits and the
7 otherwise normal infants with seizures. For the 22 with
minor neuromotor problems, one mother said yes for all of the
behavior items. Two infants had unilateral disabilities but
could achieve and could not have been detected by the ques
tionnaire; one of these was screened because of seizures.

Less than 10% of infants in need of early supervision are
not identified by the 80% of mothers who respond to a mail
questionnaire or staff visit. About the same percentage of
normal infants are overreferred. In office or clinic practice
the questionnaire is eminently satisfactory. More difficult
logistic problems are posed if one wishes to achieve 100%
coverage of a given population.

THE EFFECTS OF NON-AVAILABLE DATA ON PREDICTING THE RISK OF
PARENTAL CHILD NEGLECT IN A GENERAL CLINIC. Edwin J .Mikkelsen
and Paul J. Nelson. (Intr. by Gerry Van Leeuwen) , University
of Nebraska Medical Center, Department of Pediatrics, Omaha.

The decade since Kempe's delineation of the Battered
Child Syndrome has seen scores of articles published on all
aspects of child abuse, and yet there have been few projects
designed to explore the ill-defined area of child neglect.
Believing that the neglecting parent can be equally damaging
to a child's development and that these parents have a latent
capacity for abuse, we have set out to develop a screening
device for child neglect.

A questionnaire was developed by a survey of our Depart
mental Staff as to factors they believed were indicators of
child neglect. The resultant check list was completed on ev
ery 5th of 4,350 outpatients seen over a 4 month period in
our General Clinic. At the end of each questionnaire, the
clinic physician assessed the patient's child neglect risk on
a scale of 0 to 4. An extensive chart audit utilizing all
University and Douglas County Welfare records was then per
formed by the authors on every 10th family of the 870 random
ly selected in the first evaluation. In this subsample, we
tabulated the factors picked up by the clinic staff and our
selves, and we also determined correlation coefficients be
tween the presence of each factor and the assessed risk. The
results aptly show that the evaluations made by the clinic
staff were deficient primarily in the area of social history.
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THE UNIVERSITY MEDICAL CENTER AND SCHOOL HEALTH
P.R. Nader, Int. by R.J. Haggerty, Depts. of Peds.
and Psychiatry, University of Rochester School of
Medicine, Rochester, New York

Research results after 5 years experience with
one of the first Medical Ctr. School Health training
programs indicate: 1) new roles for health person
nel in 2 (urban and suburban) demonstration school
health projects have influenced teachers and effec
ted the nature and rate of referrals when compared
to similar schools without such projects. 2) three
separate 1% county-wide samples of children's (5-17)
school functioning from 1967-71 document about 1/4
to have experienced school problems. Proportionally
more exist among boys, blacks, and ghetto dwellers.
3) a large (7414) survey of high school students'
drug use shows student perception of drug use "among
friends" to exceed their own admitted use. 4) other
studies describe elementary school children's visits
to the nurse, and attitudes and knowledge regarding
health, drug, and sex education.

Community-school programs are also effective (a)
in carrying out preventive health roles for pedia
tricians; and (b) providing labs in child develop
ment and sites for multidisciplinary training of
medical/nursing students, pediatric residents,
fellows, practitioners, graduate students in educa
tion, psychology and school personnel.

THE DECREASING UTILIZATION OF CHILD HEALTH SERVICES
Klaus J. Roghmann and Robert J. Haggerty. Univ. of
Rochester, Sch. of Med. and Dentistry, Dept. of Ped.
Rochester, New York

A drop in the utilization rate of child health
services has been observed nationwide. This trend,
together with the dropping birthrate and the stepped
up training of nurse practitioners may significantly
reduce the future need for more pediatricians. Data
from community surveys in 1967, 1969 and 1971 are
analysed to examine this trend and the concurrent
shifts in the source of care.

Over the four year period the utilization rate
dropped 15%, from 6.6 visits per year to 5.5. The
reduction was greater in the private sector (-16%)
than in the public sector (-9%). The reduced
zation of the emergency room (-12%) was partly
compensated by increased services at clinics and
health centers. Some of the reduction was due to
the changing age structure: the proportion of
infants and preschoolers in the total child popula
tion has been shrinking. Some changes were due to
legislative action. Changes in New York Medicaid
regulations led to a shift from the private to the
public sector. The liberalized abortion law reduced
the number of high risk pregnancies. These factors
will continue to operate, but a leveling off in the
decline can be expected.

PHYSICAL IMPAIIlM]NT IN CIIILI:llIDI WITH LEARNING DIOORDERS (L.D.)
A Pn.oT PROJECT
Philomena David L. sackett, William Feldman (Intr.
bY liv= ZJ.purs MCMaster OnJ.VersJ.ty Rehcal SChool, Dept.
of Pediatrics and Clinical Epidemiology, Hamilton, Ont. Canada

In order to assess the pediatrician's role in the manage
ment of learning disorders, 25 children (mean age 11 yrs. 11
mos.) in 3 L.D. classes had complete physical examinations
inclUding neurOlogical assessments, full-scale audiometry,
visual acuity and the Werry-Weiss test for hyperactivity.
Significant results revealed visual problems (acuity <20/40)
in 28%, visual handicap «20/70) in 4%, hearing impairment
(>35 d.b. hearing loss) in 4afo, "soft" neurokogd.cal, signs in
64%, and hyperactivity in 3afo. Although 52% were discovered
to be failing in Kindergarten or grade 1, medical assessment
prior to our study had been done in only 28%, in spite of the
fact that all patients had private physicians.

Our study suggests that pediatricians trained in assessing
children with L.D. be affiliated with school boards in order
to assess all Kindergarten children whose performance is
inadequate.

ALLERGY TO FOODS: A COMMON CAUSE OF GROWTH FAILURE.
Douglas R. Sandberg, Patricia li. Conly, Charles li. Bernstein,
and William R. Cleveland. Dept. of Ped., Univ. of Miami Sch.
of Med., Miami, Florida.

A group of 100 children with growth retardation for which
no demonstrable cause had been found have been found to have
a history of respiratory allergy in 72% of first-degree
relatives. Forty-two percent of the patients had a positive
history of allergic respiratory disease and 49% of the
patients had a history of food intolerance as infants. Typi
cally, linear growth rate curves showed a period of normal
growth followed by a decrease in rate beginning at 6-18
months of age with eventual resumption of a normal rate in
most instances. Of 15 patients carefully studied, 10 had
abnormal concentrations of serum immunoglobulins. Eight: of
the 15 children have shown an increased rste of growth on
diets excluding certain foods (e.g., milk, wheat, corn). In
several children, food hypersensitivity was tested by oral
challenge with suspected foods with measurement of alteration
of C3 complement by crossed immunoelectrophoresis. Six
children with chronic disease such as glygocen storage disease,
diabetes, cirrhosis, etc., have increased their rate of growth
on similar diets; 2 mg/Kg of zinc daily has not increased
the rate of growth in these children. Cyproheptadine tempor
arily increased appetite, weight gain and linear growth rate
in a few children who presented with poor appetite.

AGE SPECIFIC HOSPITALIZATION RATES BY AGE OF
INITIATION OF COMPREHENSIVE CARE. Fred and
Marta Carvajal, (Intr. by William W.
university of Miami School of Medicine, Department
of Pediatrics, Miami, Florida.

During a 4 1/2 year period 1083 hospitalizations
of patients occurred after the patients were accep
ted for comprehensive health services. Annualized
rates of hospitalization were computed by age of
registration into the program. These data indicate
that age specific hospitalization rates tend to in
crease the older the child is when accepted into
comprehensive care. For example, at age 9-12 months
rates of hospitalization are 41.8, 53.7, 139.1, and
461.5 for children who entered comprehensive ser
vices at ages 0-3 mo., 3-6 mo., 6-9 mo., and 9-12
mo. respectively (p<.Ol). Regardless of age that
care is initiated, rates lower than the national
pediatric average (62.6) are achieved after a
child is in care for about 1 year; e.g., for
patients registered at 6-9 mo., age specific rates
are 254.0, 139.1, 65.6, 57.1, and 38.8 at 6-9 mo.,
9-12 mo., 12-18 mo., 18-24 mo., and 2-3 years,
respectively. This data supports the notion that
comprehensive services in regards to hospitaliza
tion rates have the greatest impact the younger
the patient is when care is first initiated.

-0.28
-0.24
-0.34
-0.22

-0.09
-0.29

. -0.37
-0.45

+0.64*
+0.83*
+0.51
-0.26

+0.37
+0.70*
+0.48
+1.10*

+1.21
+1.52
+1. 74
+0.65

Age Interval
(yrs)

1.50-2.49
2.50-3.49
3.50-4.49
4.50-5.49

ANTHROPOMETRY OF PRESCHOOL CHILDREN: DIFFERENCES BETWEEN
BLACK AND WHITE CHILDREN by George M. Owen and A. Harold
Lubin. Ohio State Univ., Col. of Med., Children's Hosp.,
Dept. of Ped., Columbus, Ohio.

Both on an absolute basis and when examined with socioeco
nomic status held constant, black preschool children in com
parison with white preschool children are taller, heavier
and have less subcutaneous fat. The magnitude and direction
of mean differences are summarized for 621 children, 271
black and 350 white, of comparable socioeconomic status.

Black-White Differences
Height(cm) Weight (kg) Skinfold(mm)

Boys
+1.29
+1.86*
+1.27
+2.20*

Girls
1.50-2.49
2.50-3.49
3.50-4.49
4.50-5.49
*(p < .05)

These findings, based on a national probability sample,
suggest the need for different standards when assessing
nutritional status of childhood populations.
Supported by Grant MC-R-390050-06-0 from MCHS, DHEW.
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PHYSICIANS AS CHILD BA'l.'rERERS. Maarten S. Sibinga and
B. Carey (intr. by Victor C. Vaughan, III), Depts. of Ped.,
Temple Univ. Med. Sch. at St. Christopher's Hosp. for Child.
and Univ. of Pa. Med. Sch. at The Child. Hosp. of Phila., Pa.

PROBLEM: Physicians are generally alert to child battering
by parents but child battering by physicians has not been ade
quately acknowledged and dealt with. As with parental child
abuse, the frequency and severity of this form· of battering is
probably seriously underestimated and largely ignored.

DEFINITION: Any unnecessary traumatic procedure to a child
whether injury results or not, even though this is usually
cloaked in the guise of orthodox medical treatment.

PATHOGENESIS: May stem from the physician's personality,
education or experience; or pressure from parents may make
the physician resort to physical manipulations which reflect
poor preparation for insightful management of family inter
actions or doctor-patient relationship.

CLINICAL EXAMPLES: Tonsillectomy, adenoiaectomy; urethral
dilatation or cystoscopy for enUresis; Denis-Browne splint for
tibial torsion; "shot of penicillin" for common cold, etc.

MANAGEMENT: Parent can comply, complain, withdraw. Physi
cian can resist pressure, reform self, intervene in parents'
pathology. Other physicians usually react with a conspiracy
of silence. Prognosis of this is related to reform
of the medical system and to public education. Prevention re
mains primarily the responsibility of the medical profession.
Removal of financial incentive may be necessary. How long can
we stand idly by while this form of battering persists?

1HE SCHJOL NURSE PRAcrITIONER: Assessment and Implications.
Henzx K. Silver, Judith Bellaire, Nonnan Hilmar, Jolm LOilf.'
Patnc1a MCAtee, Nancy Nelson, Aria ROsner. Uriiv. of Co o ,
SChool Of Mea., Dept. of peas., Deriver.

The school nurse practitioner, a new category of health pro
fessional, can provide extensive care for the well school-aged
child and assess the factors in others that may operate to
produce learning disorders, psychoeducational problems, per
ceptive-cognitive diffiaJlties, and behavior problems, as well
as those causing physical disease. \

Evaluation of school nurse practidoners and canparison of
their perfonnance with that of "regullir" school nurses shows
that school nurse practitioners spend twice as much time in
furnishing health care to students; rlrovide more thorough and
extensive assessment of health problE!ms; spend less time with
administrative activities; and have !fore contacts with stu
dents, school personnel, and parent

t
. We have also found that

school nurse practitioners exclude ly half as many patients
fran school; manage a significantly greater proportion of
patients themselves; give parents more meaningful recamnenda
tions for specific management of their children's health prob
lems; and are only half as likely tio refer pupils to physi
cians or others for consultation OJ! care.

School nurse practitioners can clrry out a rwmber of activ
ities that most general practitioners and many pediatricians
are not prepared to perform. The ¥,fective utilization of
school nurse practitioners would improve the
availability of health care for chi dren and have favorable
econanic implications for school sy tems and parents.

PRIVATE PEDIATRIC PRACTICE: PERFORMANCE AND PROBLEMS.
Barbara H. Starfield, Henry M. Seiuel\ Gertrude S. Carter,
William 'f. Garvin, Johanna M:- Seddon. Johns-Hopkins
University Medical InstitutTons, Balti are, Maryland.

All 105 pediatric practitioners in t e Baltimore area
were invited to join in a study assessi g the quality of
health management. The 15 who helped to set the
criteria which were modifications of the \standards set by
The American Academy of Pediatrics. Medical records of
5-year olds were audited for recording of 'Preventive pro
cedures, throat cultures for suspected phyarrngitis, and
urine cultures for suspected urinary tract Some
procedures were uniformly well performed; the performance
of others varied widely. None of the had high rates
of recording for all procedures. Existing records proved in
adequate to assess the sequence of performance of activities
and the relationships between the problems, diagnostic pro
cedures, responses, and follow-up. Data from questionnaires
sent to all 105 physicians indicated that the pe't-formance of
the 15 participants was at least as high as that which would
be found if all the practitioners in the area had
ticipated. \.

This study has implications for the way in which peer
review activities are organized and carried out.

DEVELOPMENTAL PATTERN OF BLACK INFANT IN LOW SOCIO-ECONOMIC
ENVIRONMENT. Ras..a.linJly. 'I:ing. (Intr. by David Cornfeld).
The Children's Hospital of Philadelphia, Department of
Pediatrics, University of Pennsylvania.

Using Gesell developmental schedule a comprehensive exami
nation was done on 50 Black healthy infants ranging from 6
months to 36 months of age living in a low socio-economic
section in Philadelphia. Comparable numbers of Black infants
from higher standard neighborhood and infants from other
ethnic background of the same age range were also evaluated
with the same technique. Data analysed included motor,
adaptive, language and personal-social behaviors. Each area
in each child is calculated by DA/CA into + or - % rate. The
results show one striking feature, 2/3 of the Black infants
from low socio-economic en.vironment have a lower score in
language behavior of - 15%, primarily in their expressive
language. The lack of spontaneous or responsive vocalization
is more noticeable among infants than among toddlers. However
the quality of speech is inferior among toddlers, as poor
articulation and limited vocabularies occur in much higher
incidence, compared with other groups. Background social
history is also being compared and analysed. Further com
parison is being made between the infants who are enrolled
in a Day Care Center and those who are reared in home
environment only.
Supported by Health of ChildTen &Youth Contract #03-H-OOO,
611-05-0.

LEAD POISONING IN A SCHOOL FOR CHILDREN WITH MENTAL
RETARDATION. L. Weiner, B. F. oski, H. L. We:lnberger and
F. A. Osld. Deparb1lent of Pediatrics, State University of
New York, Upstate Medical Center, Syracuse, New York.

Survey'S for the detection of lead poisoning have concen
trated primarily :In non-institutionalized children under the
age of 6 years. In order to determine the scope of this
problem in· an older age group as well as asSElBS its preval
ence among children with moderate to severe mental
retardation, a· surve;y was conducted in a daytime school for
patients with mental retardatiOn. mood lead and red cell
delta-am:lnolevul:lnic acid dehydrase (ALAn) activity was
measured :In 89 children of whan 62% were over age 6 ;years.
Study revealed that 17% of this population had signif'icantly
reduced red cell ALAD activity, suggest:lng the presence of
an increased bocl;y lead burden. mood lead values of greater
than 40 micrograms percent were recorded :In 8% of the
students. A randan survey of children under age 6 years of
age tested in the pediatric ambulatory facility revealed
that 32% of the population had blood lead values :In excess
of 40 micrograms%. This study indicates that lead poisoning
is a problem :In the older child as well as the toddler. It
rEmains to be determined if it represents a significant
etiologic factor :In the Ilental retardation of 62% of the
school population in whan no epec1fic cause of the mental
retardation is present1:y recognized.

CARDIOLOGY

First Session

"SLUGGISH" SINUS NODE SYNDROME IN CHILDREN AFTER
OPEN HEART SURGERY FOR ACYANOTIC CONGENITAL HEART DISEASE

Nugent, E.W., Varghese, P.J., and Rowe, R.D.
Johns Hopkins Hospital, Department of Pediatrics,Baltimore

Sinus node function (SNF) was assessed in 5 patients who
developed atrial dysrhythmia follOWing repair of acyanotic
congenital heart defects. SNF was evaluated by: (1) sub
maximal exercise,(2) intravenous atropine 0.01 mg/kg, and
(3) overdrive atrial pacing(OAP) at a rate of l20-l5O/min.
With exercise the rate did not increase in 2 patients while
in the others the rate increased transiently and the P
vector in the frontal plane shifted from +300 to +750 sug
gesting a transient shift of pacemaker to the sinus node
(SN). Response to atropine was similar to exercise. In all
patients escape intervals measured after OAP were aarkedly
prolonged. Most patients escaped to a high right atrial
focus although in one the His bundle was the focus. In all
patients 1:1 conduction to the ventricle occurred at vary
ing paced rates excluding any A-V nodal dysfunction. The
prolonged escape interval in these patients indicates SN
dysfunction (SND) as the etiology of their atrial dysrhyth
mia. In 3 patients "sluggish" response of the SN was seen
as a transient increase in atrial rate with exercise. The
appearance of SND in the postoperative period suggests
that the SN might have been damaged at the time 9f surgery.
The prognoais in these patients is guarded because they
may develop fatal bradytachyarrhythmias.
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THE Q-oTc INTERVAL AS AN INDEX OF CORRELATION
WITH IONIZED CALCIUM IN PREMATURE AND FULL TEllM NEWBORNS.
Richard Colletti, Mary Pan, Edward Smith and Gene!.
(Intr. by Norman S. Talner). Department of Pediatrics, Yale
University School of Medicine, New Haven, Connecticut.

Clinical tradition asserts that the ECG reflects hypocal
cemia as prolongation of the Q-T interval. The usefulness of
the ECG as a rapid and reliable screen for
cemia was assessed by correlating the limb lead ECG Q-T inter
val corrected for heart rate (Q-Tc) with simultaneous total
calcium (TCa) and ionized calcium (ICa) in 26 full term (FT)
and 30 premature «38 wks gestation) newborns. Hypocalcemia
was arbitrarily defined as TCa<7.5mg% and ICa<3.5mg%.

In FT infants the Q-Tc correlated moderately with TCa
(r=-.47,p=.02) and improved with ICa (r=-.67,p<.001). In con
trast, in premature infants the Q-Tc did not correlate with
either Tea or lCa. However, use of the corrected Q-oT interval
(Q-oTc),taken as the interval from the origin of the Q-wave to
the origin of the T-wave, resulted in significant correlations
in the premature group (TCa r=-.36,p<.04; ICa r=-.49,p<.01),
and improved the correlation for both TCa (r=-.66,p=.001) and
ICa (r=-.7l,p<.001) in the FT group.

Prolongation of the Q-oTc was defined as in FT
infants and in premature infants; application of these
criteria separated hypocalcemic from normocalcemic infants
with little overlap (X2 p<.OOl for both groups). Thus the ECG
is a useful index of neonatal hypocalcemia if the Q-oTc inter
val is used, rather than the Q-Tc, particularly in prematures.

CLINICAL VALIDATION OF AN IMPROVED SPHYGMOMANOMETER CUFF POR
INDIRECT BLOOD PRESSURE MEASUREMENT. Leonard Steinfeld, Ivan
Dimich, Mt. Sinai Sch, of Med., N.Y•C.; Harold Alexander,
Myron Cohen, Stevens Inst. of Tech., Hoboken, N.J. (Intr. by
Dr. H. L. Hodes.)

The accuracy and reliability of the auscultatory technique
of indirect blood pressure measurement depend primarily on two
variables, sphygmomanometer cuff (SC) design and detection of
Korotkoff sounds (KS). Laboratory model and clinical studies

that the inl:1atable portion of the (SC) must com
pletely encircle the extremity and must be sufficiently wide
so that intracuff pressure is accurately transmitted to the
underlying artery without interference by intervening tissues.
An encircling cuff, extending from the base of the deltoid to
a level just above the antecubital crease appears to meet
these requirements, as determined from 55 comparisons of si
multaneous direct and indirect pressures obtained at the time
of arterial catheterization, in subjects whose weights varied
from 4 to 120 pounds. A new inexpensive (?disposable) inte
gral cuff-bladder assembly has been designed, made of a poly
olefin material with a cloth backing which fits easily and
snuggly the extremity. The cuff is available in a variety of
widths and so properly to
mity. ODS for can
be recognized earlier and more precisely with an ultrasonic
(US) Dopple:!' shift t1;Ausducer than with a micr9phol1e or ste
thoscopl!. thus, the WS) transducer is preferable tor marking
the earliest peak systolic event. Recognizable markers in the
(US) signal at end diastole have been identified and will
serve to indicate end diastolic pressure. Clinical trials
utilizing the improved cuff coupled with the (US) transducer

techniques.

EDV ESV EF Q LV: EDV ESV EF Q
17.7 7.4 .58 1.31 12.0 2.3 .80 1.28
42.0 19.4 .54 2.44 25.6 5.8 .77 2.06

VENTRICULAR VOLUME IN TRANSPOSITION OF THE GREAT
VESSELS WITH INTACT VENTRICULAR SEPTUM (TGV). Otto G.
Thilenius and Rene A. Arcilla. Univ. of Chicago, Wyler
Children's Hosp., Dept. Pediatrics, Chicago.

Right (RV) and left (LV) ventricular enddiastolic (EDV)r end
systolic (ESV) and stroke volume (SV) were estimated in 7 in
fants with TGV, using the biplane angiographic parallelepiped
method. These data were compared to normal infants, using
age, height, weight and heart rate as variables. The cine
angiograms were obtained before (age 2-14 days) and 6-30
months after a Rashkind procedure. Prior to balloon septos
tomy EDV, ESV, SV and ejection fraction (EF) of RVand LV
were normal; RV and LV output was identical. Afterseptostomy,
LV data (per M2 BSA) showed no significant change; however,
RV-EDV and ESV were 50% larger than predicted, and RV output
exceeded LV by 18%. RV and LV EF remained normal in spite of
the reversed ventricular pressure relationship. -The normal
ventricular dlmens ions in the newborn with TGV suggest un
compromised hemodynamics in utero. The well matched blood
flow in the 2 circulations are evidence for the balanced net
shunts across the atrial septal defect and bronchial
circulation.
in ml RV:
Before Rashkind
After Rashkind

THE RESPONSE OF THE ATRIOIENTRICULAR SPECIALIZED CONDUC
TION SYSTEM (AVSCS)TO RAPID ATRIAL STIMULATION (RAS) IN
CHILDREN. Ehud Krongrad, Carl N. Steeg, AlbertL. Waldo, and Welton
M. Gersony.Col.of P&S, Columbia Univ.,aobies Hosp.,Dept. of Pecr.;N:Y.

The response of the AVSCSto RAS was studied during cardiac catheteo
ization in 24 patients,(ages2mo. to 18y.), with various congenital heart
defects. Atrial pacing via a catheter placed atthe high right atrium was
initiated at 100-150 stimuli/min.,(S.P.M.),and gradually increased to rates
as high as600S.P.M. Simultaneous His bundle electrogramswere obtained
in most patients. The effective heart rate/min.,(E.H.R.),plotted against the
S.P.M. was characterized by an M shaped curve. The initial ascending
limb was produced during 1:1 conduction, {to rates as high as 270/min.),
the first descending limb resulted from Wenkebach periodicity which oc
curred at 160 to 270 S.P.M.,the second ascending limb was the result of
2: 1 AV block beginning at rates of 200 to 300 S.P.M.,and the final de
scending limb occurred as a result of varied conduction, which was ini
tially noted at rates of 220 to 435 S.P.M. The S.P.M. required to induce
Wenkebach or 2: 1 AVblock in this group of children were higher than re
ported in adul ts. With increasi ng S.PM, the E.H.R. was not observed to
exceed the maximum E.H.R. induced during 1:1 conduction. The site of
AVblock was shown to be in the AVnode. Thedata may also suggest that
the rate of increase of the P-Rinterval during 1:1 conduction at increas
ing S.PM may be a predictor of the S.P.M. at which AVblock will occur.
The definition of the response of the AVSCSduring RAS is helpful in the
understanding and treatment of various arrhythmias in children.

\
POST-EXERCISE ARRHYTHMIA AFTER TOTAL CORRECTION OF TETRALOGY
OF FALLOT
Frederick W. James, Samuel Kaplan, and Te-Chuan Chou, College
of Medicine, Univ. of Cincinnati, Children's Hospital, Dept.
of Pediatrics, Cincinnati, Ohio

Sudden unexpected death occurred in 4 patients (pts) many
years after adequate anatomic correction of tetralogy of Fal
lot (TOF). These pts had unifascicular block and 2 had oc
casional premature ventricular extrasystoles (PVE) at rest.
Since the deaths of these pts appeared to be related to ar
rhythmia 12 randomly selected pts with corrected TOF (1-14
years postoperative) were subjected to strenuous exercise.
The purpose was to.determine whether ventricular arrhythmia
could be induced by the stress of exercise. Occasional PVE
were observed in 4 pts before exercise. Unifascicular block
(10), bifascicular block (1) and normal QRS duration (1) were
present in the selected pts. Heart rates reached 140 to 220
beats/min with pulse pressures of 50 to 112 rom Hg. During
exercise 1 pt developed atrial extrasystoles and after exer
cise 6 pts developed unifocal and multifocal PVE. One pt who
developed multifocal PVE and had a history of syncope was
treated with quinidine which abolished the arrhythmia. When
quinidine was withdrawn the multifocal PVE retUrned after
exercise. The remaining 5 pts are asymptomatic without treat
ment. Post-exercise srrhythmia was not noted in the control
pts. From this pilot study we concluded that strenuous exer
cise induced or aggravated ventricular arrhythmia in pts who
had "excellent" correction of TOF.

MYOCARDIAL CONDUCTION DEFECTS & FETAL BRADYCARDIA.
M. Yeh, H.O.Morishima & L.S. James, Division of Perinatology,
College of Physicians & Surgeons, Columbia University, N.Y., N.Y.
Increased use of fetal heart rate monitoring during labor has drawn att-

ention to the occurrence of premature ventricular contractions partic
ularly during variable deceleration(cord occlusion).Experiments have
been conducted in 12 pregnant baboons to explore this phenomenon & to
determine its mechanism.Arterial & venous catheters & EKG electrodes
were inserted into fetal vessels & a device placed round the base of the
umbilicol cord for occlusion of the vessels,After surgery,with the fetus
intact il1'tJta'O,the umbilical cord was occluded intermittently for periods
ronging from 30 secs.re 12 mins;fetal B.P .&EKG were recorded continu
ously & fetol pH & P02monitored serially. In 3 fetuses,the cord was
occluded before & after administering atropine.During cord occlusion,all
fetuses became hypoxic & acidotic;onset of bradycardia occurred inl2i-4
secs.Sinus bradycardia was seen in all instances,appearing 15-20 sees;
after cord occiusion.Elevation of S-Tsegment was seen in 4<J>k of occlu
sions,appearing in 30-60 secs;A-V conduction defects were seen in 53%
& complete heart block in 65%,appearing after 1-2 mins.of occlusion.
Upon releasing the occluder,recovery of both HR& BP was prompt;EKG&
conduction defects reverted to normal in 10-20 secs.& P02rose immedi
ately •Recovery of pH was slow.EKG,& conduction abnormalities were
not seen with cord occlusion after atropile administration,suggesting
mediation via the vagus nerve.These experiments demonstrate a previoully
unrecognized hazard from short periods of cord occlusion.
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COMPARISON OF THE HEMODYNAMIC EFFECTS OF EXERCISE AND OF
ISOPROTERENOL INFUSION IN PATIENTS WITH PULMONARY VALVULAR
STENOSIS. William A. Neal, Russell V. Lucas. Jr., and
James H. Moller, Dept. of Ped., Univ. of Minn., Mpls, Minn.

In children with congenital cardiac anomalies, isoprotere
nol (Is.) has been used to simulate exercise (ex.). To
determine if these states are comparable, 28 children with
pulmonary valvular stenosis were studied by cardiac catheter
ization at rest, during supine submaximal exercise, and during
Is. infusion. Similar heart rates were obtained on ex.
(142/min) and Is. (139/min). Cardiac index (CI), and right
ventricular systolic pressure (RVSP) were measured during each
physiologic state. The chang2 pulmonary valve area from
res t was calculated em /1<").

The mean hemodynamic parameters are summarized;

A-VO Stroke
VO CI Index 2 RVSP Ii
cc7min/Jl- Vol. % L/min/Jl- cc/beat/M mm.Hg PYA

Ex. 691 ·9.0 7.6 53.5 111 -0.06
Is. 225* 3.4* 6.2* 45.7* 118 -0.22*

*p (0.01

At similar heart rates CI was significantly greater with
ex. than Is. Since RVSP was similar in the two states, the
pulmonary valve area was significantly smaller with the
pharmacologically induced stress. The study indicates that
the hemodynamic effects of Is. are not comparable to those
produced by exercise in patients with pulmonary stenosis.

CARDIOIASCULAR EFFECTS OF PROPRANOLOL AND PRACTOLOL IN
PUPPIES. Nestor J. Truccone, Henry M.Spotnitz. and Weiton M. Gersony.
Col. of Physicians and Surgeons.Columbia Univ.,Dept. of Ped., N.Y.

Previous studies of beta blocking agents, propranolol prac
tolol (PRAq,in adult subjects suggest that PRACdoes not have the mark
ed negative inotropic effect of PROPat higher dosage. The immature ci ...
culation has recently been shown to display even greater sensitivity to
PROP, whereas the effects of PRAC are unknown. In order to investigate
the effect of PROPand PRAC in immature subjects,dose response curves
were studied in 11 (PROP) and 10 (PRAC) intact puppies, (lA-l.Skgl an
esthetized with chloralose and morphine,and maintained on a volume res
pirator. Beyondbeta blocking levels, (0,3mg/kg), defined by the absence
of response to isoproterenol, PROP continued to depress heart rate, (H.R.),
cardiac index, (C.I.),LV dp/dt, and dp/dt/p. At 2,lmg/kg, CI. averaged
66% of CI. at blocking levels (9Oml/kg/min vs LVEDP
increased, indicating a profound negative chronotropic and inotropic ef
fect of PROP in large doses. Beta blockade with PRAC was achieved at a
dose level of 1.2mg/kg. In contrast to PROP' larger doses of PRAC(to 8.4
mg/kgldid not cause further depression of LV function. Starl ing ventricu
lar function curves (4 PRAC,4 with H.R. paced at ISO/min., con
firmed the above observation. After 2,1mg/kg of PROP (7x blocking dose),
CI. averaged 53±13.0cc/kg/min. at an EDPof 14.5mmHg.t while after
8.4mg/kg of PRAC (7x blocking dose),CI. averaged 238.5-31,3cc/kg/min.
at an EDPof 14.OmmHg (P<O.Ol). These results suggest that PRAC is a safer
agent for induction of beta blockade in infants and children.-,
EFFECTS OF CYCLIC AMP ON ISOLATED DUCTUS ARTERIOSUS

Erni Kreil, Warren gapOl, Geoffrey Sha
Cp, John

Ayromrooi, Saliem-ADra ams, Richard Kitz Intr. by
Dan2el Shannon) Harvard Med. Sch., Mass. Gen. Hosp.,
Depts. Anesthesia &Med., Boston.

Flow impedance of the isolated late gestation
perfused fetal guinea pig ductus arteriosus (DA) was
determined at low and high oxygen tensions. Drugs
influencing the adenyl cyclase system were tested at
low and high oxygen tensions.

No. % MEAN INHIBITION OF
AGENT TRIALS CONC. O2 PRODUCED CONSTRICTION

CycITCAMp --8- -42
Dibutyryl cAMP 7 2-5 mM -90
Monobutyryl cAMP 2 1-3 mM -91
5' AMP 6 3-5 mM -37
Glucagon 6 1-70 -43
Theophylline 5 3-9 mM -100
Imidazole 7 5-40 mM +43 (% activation)

Cyclic AMP, its lipid soluble derivatives and 5'
AMP produced significant DA relaxation. Glucagon, an
activator of adenyl CYClase, produced profound re
laxation. Imidazole, which activates phosphodiester
ase (PDE), caused rapid constriction of nitrogen
relaxed DA, whereas theophylline, which inhibits
PDE, causes relaxation. The results suggest adenyl
cyclase is present in DA smooth muscle and may
regulate the state of constriction.

CARDIOLOGY
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CREATION OF COUNTERCLOCKWlSE SUPERIORLY ORmNTED
FRONTAL PLANE LOOPS (CCW-SOFPL) - IN lSOLATED BLOOD
PERFUSED CANINE HEARTS. Ehud KronSEad, Michael R. Rosen,
Charles Merker. Brian F. Hoffman, (intr. y Welton M. Gersony).
Col. of Physicians and Surgeons, Columbia Univ., Babies Hospital,
Department of Pediatrics and Pharmacology, New York, N. Y. 10032.

The surgical creation of CCW-SOFPL ("left anterior hemiblock")
is reportedly associated with a high incidence of late development of
complete heart block (CHB). Experimental creation of CCW-SOFPL
has been previously produced in the canine heart only following ex
tensive damage to the left bundle branch system approached from
within the left ventricle. To further investigate ethiologic mecha
nisms leading to the development of CCW-SOFPL isolated blood per
fused canine hearts were suspended in a specially designed Luctte
chamber. Six simultaneous frontal "surface" ECG recordings were
then obtained from leads attached to the chamber wall. These show
ed a normal (0-90°) frontal plane axis. Using a bipolar electrode
probe-syringe combination, the His bundle (HB)was identified by re
cording HBelectrograms in the right atrial and right ventricular
septa. Lidocaine injections (0.05ml, 2%)or discrete cautery lesions
were then made at various HBrecording sites. ECG pattern of CCW
SOFPL(range -80° to -165°) resulted always from injury to the branch
ing portion of the HB. Our results indicate that 1) CCW-SOFPL may
not always represent damage to the left bundle but may be due to in
jury to the HB. 2) CCW-SOFPL can be produced by small lesions to
the HBentirely from within the right ventricle. We conclude that
similar lesions might occur during surgical correction of congenital
heart diseases leading subsequently to the development of CHB.

ECHOGRAPHIC DETERMINATION OF LEFT VENTRICULAR VOLUMES
Richard A. Meyer, James Stockert, and Samuel Kaplan,
College of Medicine, Univ. of Cincinnati, Children's
Hospital, Dept. of Pediatrics, Cincinnati, Ohio 45229

The purpose of this study was to validate the determina
tion of left ventricular (LV) volumes by echocardiography in
infants and children. Twenty-five patients between the age
of 2 months to 15 years with a variety of congenital cardiac
diseases underwent left ventriculography (Biplane AP and
lateral cine). There was a significant correlation in the
measurement of the minor dimension of the LV in end diastole
from the lateral view of the cine with that measured by
ultrasound (r=+O.84, dFa23, p 0.01). End-systolic volumes
in the lateral cine were determined by echocardiography.
Average ratios of the cine AP major and minor dimensions to
the cine lateral minor dimension were 1.55 and 1.12 respec
tivelY'2 Ventricular volumes using the ellipsoidal model
(Val(Ab76) were calculated for end diastole (Ved) and end
systole (Ves) from the following equations;

.55Bd)(1.12Bd){Bd) /6 and /6
where Bd + Bs represent the echodimensions in diastole and
systole and (.94) represents the percent shortening of the
major axis during systole. The Ved calculated from the above
equation correlated significantly with the end-diastolic
volume determined by angiography. (r=0.876, dF=23, p<O.Ol).
We concluded that echocardiography is useful for estimation
of LV volumes and valuable since it can be repeated with
changing hemodynsmic states.

HYPOXIC PULMONARY VASOCONSTRICTION - FACT OR FANCY?
B.S.Langford Kidd, Asrar B. Malik and Peter M. Olley, Hosp.
for Sick Children, Dept. of Ped. and Univ. of Toronto, Dept.
of Physiol., Toronto, Ontario, Canada.

The factors modifying the pulmonary vascular response to
airway hypoxia have been studied in experiments on intact dogs
anesthetized with Pentobarbital 30 mg/kg. Pressures were
measured through cardiac catheters in the pulmonary artery
(PAP), pulmonary artery wedge (PWP), left atrium (LAP) and
aorta, and flow (Q) was estimated using indocyanine green. In
spontaneously breathing dogs, hypoxia (Pa02 >40 torr) pro
duced an initial increase in pulmonary vascular resistance
(PVR) (PAP-LAP/Q) followed by a decline to control levels by
10 minutes. PwP-LAP did not change significantly. The late
decline in PVR was abolished when paC02 and pH were controlled.
In experiments where PaC02 and pH were varied independently,
a decrease in [H+l reduced the hypoxic rise in PVR while an
increase in PaC02 increased it. Increased [H+l and reduced
PaC02 had no effect. When pH and PaC02 were controlled,
neither a- nor blockade with Phenoxybenzamine
2.5 mg/kg or with Propranolol 2.0 mg/kg altered the hypoxia
induced increase in PVR. These experiments support the
thesis that the pulmonary vascular response to airway hypoxia
is an increase in PVR, that it is mediated locally, and that
its magnitude is affected by both pH and PaC02.

Supported by the Medical Research Council (Canada) and the
Ontario Heart Foundation
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ECHOCARDIOGRAPHIC ASSESSMENT OF NORMAL NEONATAL
CARDIAC FUNCTION
David J. Sohn, William J. Deely, Arthur D. Hagan, Wi lliam F. Fried
man, Div. of Ped , Cardiol., Univ. of Calif. SOn Diego, Sch. of Med.
"jjj'Jolla, CA. The angiographic determination of the mean rate of ci r
cumferential fiber shortening (VCF) is of proven. sensitivity in detecting
altered left ventricular function in the adult. Accordingly, 0 simple
ultrasound method was developed for deriving VCF in neonates. VCF
was determined in 72 full term neonates (ages 5 to 150 hours, weight
range, 6.-10 pounds) during sleep. For the group, VCF averaged 1.51+
0.04 (SE) circumferences/sec. with a range of 0.92 to 2.2 circ/sec.
Sub-groups values were:.(12 hrs.(N=13) 1.48 + 0.08 eire/sec; 12-24 hrs,
(N=16) 1.46 + 0.05 eire/sec.; 24-48 hrs , I .44 + 0.06 eire/sec.;
48-72 hrs. (l'f=19) 1.57 + 0.06 eire/sec.; 72-150 hrs , (l'f=8) 1.61 + O. II
eire/sec. The differences between age groups were not significant sta
tistica IIy. In contrast, VCF was noted to be depressed significantly in
the first hour of life when normal infants were evaluated serially. An
excellent correlation existed between angiographic and echo determina
tions of VCF (r = +0.97, p.(0 .001). These studies validate ultrasound de
terminations of internal shortening velocity in the neonatal period and
attest to the reproducibi Iity 'of the method. The technique will be espe
cially valuable for the serial, non-invasive assessment of LVperform
ance in infants with congenital heart disease, respiratory distress
sepsis, metabolic disturbances, and for evaluating the consequences of
drug therapy, respiratory interventions ,and cardiac surgery.

AcmE EFFECTS OF RED CELL VOLUME (RCV) REDUCTION ON PULMONARY
BLOOD FLOW (PBF) IN POLYCY'rHEMIA OF CONGENITAL HEART DISEASE.
Almon Rosenthal and Donald C. Fyler. Harvard Med.Sch., The
Children's Hosp. Med. Ctr., Dept. of Cardiolog:y, Boston.

The acute effects of isovolumic RCV reduction on PBF and
pulmonary vascular resistance (PVR) were measured at catheter
ization in 16 patients (pts) with severe secondary polycythem
ia. Reduction in mean hematocrit from 75% (range 65-84%) to
64% (range 53-76%) resulted in an increase in systemic blood
flow (SBF) in all pts (paired t test: p<.01). In those with
D-transposition of the great arteries (D-TGA) and no signifi
cant pulmonary stenosis (PS) (n=5) there was an increase in
mean PBF from 8.5 to 12.5 L/min/m2 (1"'.03), a fall in mean PVR
from 4 to 2.7 (1"'.06), and an increase in mean effective pul
monary flow (EPF) from 1.4 to 1.9 L/min/m2 (p<.01). Systemic
oxygen saturation (Sa02) decreased slightly. By contrast RCV
reduction in pts with severe pulmonary stenosis or atresia,
ventricular septal defect (VSD) and normally or abnormally re
lated arteries (n=ll) was associated with a decrease in mean
PBF from 3.7 to 3 L/min/m2 (p<.Ol), a decrease in the mean
lef't-to-right shunt from 2.2 to 1.5 L/min/m2 (p<.01) and an
increase in mean right-to-lef't shunt from 1. 6 to 2.7 L/min/m2
(p<.01). These changes induced a fall in mean sa02 from 78 to
72% (P<.01). The data suggest that when PBF is largely de
rived from the systemic circuit (severe PS or atresia with
VSD) RCV reduction will diminish PBF and sa02' However, when
PBF is independent of the systemic circuit (D-TGA) an increase
in PBF and mixing (EPF) ms;r be expected.

MYOCARlllAL METABOLISM AND FUNCTION DURING CHOLINERGIC STIMU
LATION IN THE NEWBORN LAMB. S. Evans Downing, John C. Lee
and James F.N. Taylor. Yale Unfv , Sch. of Med., Dept. of
Patholog:y, New Haven, Connecticut

This study was designed to assess the influences of choli
nergic stimulation on coronary flow (CF), oxygen metabolism
(MV02) and contractility (MC) of the left ventricle in the
newborn. Fifteen lambs 1-7 days of age were anaesthetized
with pentobarbital (20 mg/kg) and prepared for continuous
measurement of CF, heart rate (HR), aortic (AP) and left ven
tricular end-diastolic (LVEDP) pressures, dP/dt max, and
cardiac output (CO). HR, AP and CO could be controlled as
desired. Simultaneous arterial and sinus blood samples were

·for 02 content, hematocrit, pH, P02 and PC0
2•

LV
MVO and %° extraction (Ext.) were calculated. Acetyl
chofine infusion (10-20 caused a bradycardia
(40/min), increase of LVEDP (5 cm H 0) and fall of dP/dt max
(600 mm Hg/sec) with constant AP CO. CF increased and
Ext. decreased, but MVO /beat was unchanged. Similar changes
were observed with constant HR (pace). Supramaximal efferent
stimulation of right or left vagus nerves produced bradycardia
(80/min) but no significant changes in contractility, CF, Ext.
or MV0

2•
It is concluded that while cholinergic sensitivity

can be demonstrated, vagal innervation of the myocardium is
insufficient to importantly influence MC, CF or MV02 in the
lamb.

AN EXPERIMENTAL MODEL FOR THE STUDY OF RED CELL CHANGES WITH
CHRONIC SHUNT HYPOXEMIA. Almon Rosenthal, S. Bert Litwin,
MYron B. Laver, and Lawrence N. Button, Harvard Med. Sch.,
Children's Hosp. Med. Ctr. and Mass. Gen. Hosp., Depts. ot
Cardiolog:y and Anesthesia, Boston, Mass.

Shunt hypoxemia was created in seven dogs by an interior ve·
na cava (IVC) to lef't atrium (LA)anastomosill and ligation ot
the proximal IVe. Three dogs with a shu operation (Op)served
as controls. The carotid artery was exteriorized and fixed
subcutaneously to facilitate collection of arterial blood.
Serial determinations ot Pa02, PaC02, blood pH, hemoglobin(fib),
2,3-D1phosphog:ylcerate(DPG), P50(02 tension at 50% fib satura
tion), inorganic phosphate and blood volume were performed
prior to and at regular intervals af'ter Op. Sham dogs were
studied up to 60 ds;rs post-op and IVC-LA dogs up to 425 ds;rs.
The IVa-LA dogs maintained a mean P802 ot 45±7 (SD)mmHg and
developed mild respiratory slkalosis(mean PsC02 24±3 mmHg; pH
7.44±.05). The immediate post-Op period(4 hrs.-13 ds;y's)in all
the IVC-LA dogs was characterized by an increase in mean P50
from 27.0%0.7 to 32.5±1.9 mmHg(peek value at 2 to 7 ds;rs) and
then maintained at 30. T%1.2 mmHg(p(.Ol). Changes in P50 were
associated with a rise in pH, DPG and serum inorganic phos
phate. A rise in fib concentration occurred 10-21 ds;rs post-Op
from an initial mean of 14.1.1.7 to 19.2:1:1.8 Mean
red cell volume increased from 32%7 to 59:1:6 ml/kg(p<..Ol) and
plasma volume remained constant. We conclude that the IVC-LA
shunt model is suitable tor the stud>Y ot adaptive mechaniSIII8
in red cell metabolism and hemoglobin &tfinity.

COMPARISON OF INDICES OF CARDIAC CONTRACTILITY IN REFLECTING
EFFECTS OF POSITIVE AND NEGATIVE INOTROPIC INFLUENCES
George Benzing, III, James E. Stockert, Ed Nave and Samuel
Kaplan, College of Medicine, Univ. of Cincinnati, Children's
Hospital, Dept. of Pediatrics, Cincinnati, Ohio

Control cardiac performance of 8 dogs was assessed by
quantification of mean left ventricular hydraulic output
power (LVP) and maximum contractile element velocity (Vmax)
at a left ventricular end-diastolic pressure of 9.0 mm Hg.
Systemic vascular resistance was quantitated for each. During
bypass coronary blood flow was interrupted for 45 minutes.
Myocardial function was evaluated again at the same ventri
cular end-diastolic pressure and systemic vascular resistance.
During infusion of epinephrine 0.5 microgram/kilogram/minute
studies were repeated.

After myocardial ischemia the average of the percentages
of the control left ventricular hydraulic output power was
49 percent (p<.Ol). In contrast sn average of 95 percent of
the control (N.S.) Vmax values was observed. During epineph
rine infusion the averages of the percentages of the LVP snd
Vmax of that observed after ischemia were 171 and 123 respec
tively. The change in Vmax obtsined during an epinephrine
infusion from that obtained following ischemia did not corre
late significantly (r=0.520, df=6) with the change in LVP.

These observations suggest that Vmax does not reflect
appropriately the decrease in cardiac performance, quanti
tated by LVP, following myocsrdial ischemia, or the increase
in LVP during an infusion of epinephrine.

CONTRAST Dn.UTION ANALYSIS: A NON-INVASIVE TOOL FOR EVALUA
TION OF COOENITAL HEART DISEASE. Farzin Davachi, Joseph D.
Cohn, Gordon Hass, Walter R. Stankewick and LOUIs R. M. Del
GUercio. (Intr. by W. Yakovac). Dept. of Peds. and Surgery,
SBIiiFBarnabas Medical Center, Livingston, New Jersey 07039.

A method has been devised to obtain multiple contrast di
lution curves across the cardiopulmonary silhouette. In in
fants and dogs with congenital heart disease, one ml. meglu
mine diatrizoate is injected into the external jugular vein
or central circulation. Solid state x-ray detectors are ex
ternally positioned across the heart and contrast dilution
curves are recorded during transport of the contrast material.
The topological relationship of anatomical segments and flow
distributions through the heart and ltmg define the shape ot
the recorded curves. Recordings were performed in twenty clogs
including animals with congenital heart disease. On the basis
of curve analysis fonnulated upon curve variance and skewness,
a function of the second and third moments about the mean,
shunt phenomena could be predicted within the animal subjects.
Left to right shunt phenomena were readily detected in infants
with congenital heart disease by the appearance of a prolonged
downslope on the indicator curve. Right to left shunts pro
duce a premature hump on the left heart curves. The injection
of a minute amount of non-radioactive, radiopaque contrast
material allows· inscription of multiple, externally recorded
contrast dilution curves without the need for cardiac cath
eterization or arterial cannulation. Analysis of these curves
provides assessment of cardiac hemodynamics and evaluation of
shunt phenomena in animal and human subjects.
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RELATIONSHIPS AMONG POTASSIUM, ACETYLCHOLINE AND OXYGEN IN
DUCED CONTRACTION OF THE DUCTUS ARTERIOSUS. S. Noel and
S. Cassin, Dept. of Physiol., College of Medicine, Univ. of
Fla., Gainesville, Fla. 3Z60l.

Treatment of the guinea pig ductus arteriosus with 10 ug/
ml acetylcholine prior to exposure to oxygen (PoZ = 144 mmHg)
augmented contraction of the ductus arteriosus in response to
oxygen (n = 6). Oxygen-induced (PoZ = 144 mmHg) contraction
(n = 44), acetylcholine-induced (10 ug/ml) contraction (n =
6) as well as oxygen (PoZ = 144 mmHg) plus acetylcholine
induced (10 ug/ml) contraction (n = 6) of the ductus arterio
sus were inhibited by 40 mM magnesium. In contrast, excess
potassium (46 mM)-induced contraction (n = 6) of the ductus
arteriosus was not inhibited. Manganese (3 mM) which inhibits
influx of calcium across the smooth muscle cell membrane pre
vented contraction of the ductus arteriosus to oxygen (n = 7)
but not to excess potassium (n = 6). From these studies we

that oxygen-induced contraction of the guinea pig
ductus arteriosus is dependent on the influx of extracellular
calcium, related to acetylcholine-induced contraction but
unrelated to excess potassium-induced contraction (n = 6).
(Supported in part by NIH Grant UHE 05979-01.)

CARDIOLOGY

Read by Title

DETERMINATION OF CARDIAC OUTPUT AND CARDIAC DISTRIBUTION OF
THE ISOLATED FETAL LAMB PREPARATION. Errol R. Alden, Thomas
A. Standaert and W. Alan Hodson. Dept. Ped , , Univ.
Seattle, WA.

The isolated fetal lamb preparation using a membrane oxy
genator and the umbilical vessels was assessed to determine
its validity as a model for physiological studies on the fe
tus. The blood gases and umbilical blood flow of 25 fetuses
approximated in utero values for an average of 4 hrs. Mean
arterial blood:02 and CO2 tensions were 25±9mm and 45±11mm
respectively. The umbilical flow was l44±38ml/Kg .min. Meta
bolic acidosis and rising lactate levels commonly occurred.
Oxygen consumption was calculated to be 5.9ml/Kg.min. The
cardiac output (C.O.) and its distribution was determined 10
times on 7 fetuses using radioactive microspheres At
the time of injection, the P02 was 26±10mm, PC02 32±27mm, pH
7.32±0.06. The C.O. output was 3l2±76ml/Kg.min., 65% of the
expected in utero value. The distribution of c.o. was com
parable chronic in utero data with the exception
of the gastrointestional above expected values).

The metabolic acidosis was not related to maldistribution,
but the low C.O. may have been brought about by umbilical
flow that was 80% of normal. A reduced C.O. coupled with a
reduced blood oxygen capacity (hemodilution with maternal
prime blood) then led to hypoperfusion of the tissues and
subsequent metabolic acidosis. The technical factors limit
ing the umbilical flow have been resolved and the oxygen
capacity of the blood has been increased.

LIVER TEST BEFORE AND AFTER ANGIOCARDIOGRAPHY IN
PEDIATRIC AGE GROUP. Agustin W. Castellanos and He
riberto Mercado. univ. of Miami Sch. of Med. Varie
ty Children's Hosp. Cardiology Dept. Miami, Fla.

The purpose of this investigation is to know if
the contrast media injected during performance of
angiocardiography may alter the hepatic functions
in patient with congenital heart disease. Group A:
30 normal neonates. Group B: 11 neonates with con
genital heart lesions. Group C: 100 cases of con
genital cardiopathies from 1 month to 12 years of
age. Liver tests carried out: bilirubin, cephaline
flocculation, thymol turbidity, Lactic dehydrogen
ase, alkaline phosphatase, serum glutamic trans
aminase, Bromsulphatein. In many cases creatine
phosphokinase and prothrombin time. One or several
liver tests were found abnormal in 13% of the group
A, 91% of the group Band 63% of the group C. The
Fisher Exact Test was done. The younger the patient,
the more severe the disease and the greater the
amount of dye, the more severe the abnormalities of
the liver tests. In one case the patient's death
could be related to a severe cardiac damage due to
the dye. Liver tests should be done in sick patient
when angiocardiography is indicated.

MITRAL VALVE ANNULOPLASTY FOR MITRAL REGURGITATION
(MR) FOLLOWING SUB-ACUTE BACTERIAL ENDOCARDITIS
(SBE) D. Danilowicz, A.L. DeGuzman and G. Reed.

(Intr. by Doyle). Dept•• Ped. and
Medical Center, New York, N.Y.

Two girls, ages 9 and 17 years, were admitted for
surgery following an episode of SBE which resulted
in severe MR and congestive failure. The 9 year old
had a secundum atrial defect(ASD) and the 17 year
old had no known pre-existing heart disease.

At operation, the 9 year old had two ASD's and a
flail posterior half of the aortic leaflet of the
mitral valve due to ruptured chordae. Annuloplasty
was performed through the ASD and the defects were
sutured. The child is now 3 years post-op with no
symptoms or murmur.

At operation, the 17 year old had a flail anterior
leaflet with ruptured chordae and a tear in the
leaflet; this was corrected by annuloplasty. The
girl is now 1 year post-op with no symptoms. There
is no murmur at a grade 1/6 rumble appears af
ter exercise. Cardiac catheterization 9 months after
operation was normal at rest; a 7 mm. Hg early dia
stolic gradient occurred after exercise. There was
no regurgitation on left ventricular angiogram and
valve movement was only minimally limited.

These two patients demonstrate the successful use
of conservative annuloplasty in the treatment of MR
due to ruptured chordae following SBE.

BACTERIAL ENDOCARDITIS FOLLOWING PROSTHETIC PATCH
REPAIR OF VENTRICULAR SEPTAL DEFECT. .h. I.. deGuzman,
],.1'. Doyle, and M. Finegold. Depts. of Ped. and Path. ,N. Y. U.
Med. Center, N. Y. N. Y. .

Bacterial endocarditis (BE) after prosthetic patch repair of
ventricular septal defect (VSD) has usually ended fatally in
reported cases. Three of our cases from a total of 165 who
survived patch closure of VSD developed BE over a 14 year
period. Prophylactic antibiotics were used in all cases. In 2
the infection was detected early in the postoperative period
while the 3rd case was diagnosed 6 months after surgery. The
causative organisms were hemolytic staph aureus, staphylo
coccus albus and serratia marcescens. The latter followed con
tamination from a malfunctioning air conditioning system in
the operating room.

Clinical subsidence of the infection was effected with anti
biotic therapy in each case. However, progressive fatal
heart failure resulted from development of a large left to
right shunt which resulted from separation of the patch. Each
case at autopsy showed persistent infection on the patch; in
1 case this was of mild degree.

This experience demonstrates the failure of vigorous medic
al therapy and the need for removal and replacement of the in
fected patch as soon as the infection is reasonably controlled
especially if heart failure has ensued.

THE NATURAL HISTCRY OF THE SIJIPLE VENTRICULAR SEPTAL DEFECT
Doris A.. Evans, Il.D., Jerome Liebman, Il.D., F.A.A..C., Jay L.
Ankeney, If.D. am Victor lIhitman, ll.D., Rainbow Babies am
Children's Hospital, Cleveland, Ohio

Tile natural history of 4,6 patients with a simple ventricular
septal defect (VSD) is reported. Cardiac catheterization 11811
done in 122. The average peri.cd of follow-up for all patients
was 32 months. Sixty-seven of the catheterbed patients pre
sented in the first two ;years of life am 46 of this sroup
had congestive heart failure (CHF). Twotnty-seven of the pat
ients had a pw..onary artery pressure (PAP) at least 3/4 sya
temic, ef whOlll 1.4 had elevated calculated 'fascular
resistance. Twenty patients had aore than one catheterization
am the calculated pulaonary vascular resistance stayed the
sue in 12, increased in 4, decreased in 4. None of the
patients de'Veloped an exclusive right to left shunt. All pat
ients with a PAP sreater than 3/4 syatemic had right or com
bined 'Ventricular hypertrophy (CVH) on their electrocardio
grus. T1IO of the catheterized patients had cOllplete spontan
eous closure of their defect. Of 7 catheterised patients who
died, S were lledical deaths related to the VSD and 2 fol101ied
surgical intervention; none had aore than grade 3 changes in
the pulaonary arterioles at autopsy. There was no mortality or
significant aorbidity due to the VSD per se in the non-cathe
terized patients. Thus, significant aorbidity occurs in only
twelve percent of patients with s!-llls VSD. These high risk
patients can be identified in early infancy. All ha'Ve RVH on
their electrocardiograms am the 'fast I18jority have CHF.
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BRAIN ABSCESS IN CONGENITAL HEART DISEASE. Charles Fischbein,
Amnon Rosenthal, Alexander S. Nadas, Keasley Welch, and Edwin
G. Fischer. Harvard Med. Sch., The Children's Hosp. Med. Ctr.
Depts. of Cardiology and Neurosurgery, Boston.

Brain abscess (BA) remains a serious complication of con
genital heart disease (CHD). To determine the risk factors
for BA in patients with CHD we reviewed 26 consecutive cases
admitted to our institution between 1960 and 1973. Data were
compared to an appropriately matched control group of 58 pa
tients with cyanotic CHD. The incidence of BA in the cyanotic
CHD population was 2.0%. Tetralogy of Fallot and D-transposi
tion of the great arteries accounted for 81% (21/26) of the
cases. Median age for the BA group was 9 4/12 yrs. and the
youngest patient was 3 3/12 yrs. The mean arterial oxygen sa
turation (Sa02) for the BA patients was 75% compared to 86%
for the control group (p<O.Ol). Within the BA group mean Sa
02 for the survivors (16/26) was 81% compared to 64% for the
deceased (p=O.Ol). Mean hematocrit for the BA group was
56.4% and for the control 52.2% (p=O.l). Alpha strep was the
commonest organism isolated (5/20). Hemophilus aphrophilus,
the second most common (3/20) organism, has also been isolat
ed from dogs and its growth is enhanced by low p02 and high
pC02' The overall mortality for the group was 38% (10/26).
Complete recovery of survivors occurred in 54% (8/15) and re
sidual neurologic impairment in 46% (7/15). We conclude that
the morbidity and mortality of BA is inversely related to Sa
02' Corrective cardiac surgery(in contrast to palliative pro
cedures)prior to two years of age would practically eliminate
the hazard of BA from the CHD population.

ALTERED ELECTRICAL AND MECHANICAL PROPERTIES OF RIGHT VENTRI
CULAR MYOCARDIUM IN CATS WITH EXPlRIMENTALLY INDUCED RIGHT
VENTRICULAR HYPERTROPHY. Henry G'lhbani" and Arthur Basset!;*.
University of Miami School of Medicine, Miami, Florida.
(Intro. by W.W. Clevelan1)

Previous published data have reported that right ventricu
lar (RV) myocardial contractility decreases 2 days after the
development of RV hypertrophy in cats. To determine whether
there are associated cellular electrical changes we recorded

isometric force (Fo) and transmembrane paten
tials from RV papillary muscLes (PM) in cats after partial sur
gical banding of the main pulmonary artery. Sham and banded
operated cats were sacrificed 1,3,7,10,21 and >90 days fo l l ow
ing surgery. PM from sham and 1 day operated cats had normal
electrical-mechanical properties. RV systolic hypertension
was present in all animals. In addition, RV water content was
increased but did not fully aCCOUjt for the increased weight.
RVPM from 3 day banded hearts had decreased Po, and maximum
iP/dt, associated with a shift of transmembrane potential
plateau to a more negative value. The mean shift in origin
of the plateau was 24.7 mV for 15 RVPM from 3 day banded
hearts. Although Po remained decreased, alterations in trans

was less obvious in RVPM 7 days after sur
gery and was 21 days after surgery. The altered trans
membrane potential plateau during the development of early
myocardial hypertrophy may result from changes in the ionic
environm3nt, principally Ca++, which may be related to the
depression of Po.

COMPLEX PRESSURE AND FLOW RESPONSES TO COMBINATIONS OF AF
FERENT INPUTS IN THE NEONATE. Norman Gootman, Margo Schleman.
Phyll is M. Gootman and Nancy M. Buckley. Long Island Jewish
Hillside Medical Center, New Hyde Park, N.Y. (Intr. by
Philip Lanzkowsky)

Studies of responses to different patterns of sciatic
nerve stimulation (SNS) and baroreceptor inhibition or stim
ulation were carried out in 17 piglets (1 to 14 days of age)
anesthetized with halothane (0.25 to 0.5%) in a mixture of
N 0-0 • The sciatic nerve was stimulated (SNS) before and
ddrin§ bilateral common carotid occlusion (BCCO) or carotid
sinus infusion (CSI). Simultaneous recordings included aortic
pressure (p), ECG, and carotid, renal and femoral flows (F)
by calibrated electromagnetic probes. Blood gas composition
and body temperature were monitored and controlled. High fre
quency (SNS) pressor responses were augmented during BCCO;
low frequency SNS depressor responses were not altered when
BCCO was applied after SNS had begun, but were converted to
pressor responses if SNS was carried out after BCCO was ap
plied. Femoral flow responses to SNS plus BCCO or BCCO plus
SNS were smaller than to SNS alone. Patterns of changes in
flow in the other beds were not as obvious. Flow responses to
low or high frequency SNS were smaller when combined with CSI
before or during stimulation. Our results show that the
cardiovascular controlling system in the neonate is capable
of occlusive or summated responses. Supported by Rozenberg
Toner Heart Fund.

BACTERIAL EllDOCARDITIS (BE) IR INFANCY. David H. Johnson.
Amnon Rosenthal. and Alexander S. Nadas, Harvard Med. Soh.,
Children's Hosp. Med. ctr., Dept. of Cardiology'. Boston. Mass.

The risk of BE in children under two years of age with
sepsis was evaluated by reviewing the clinical files (1945 
1972) and autopsy records (1930-1969) at our institution.
Autopsy review disclosed 847 infants with bacterial sepsis,
12 of whOlll had BE (1. 2%). documented by culture and pathologic
examination; only ODe csse of BE was noted in the clinical
survey. Sepsis was caused by gram positive organisms in 71%
of the cases in the first two decades of the stud;y while gram
negative organisms accounted for 70% in the ensuing twenty
years. Of the 12 BE cases. six had congenital heart disease
(CHD). Three cases of BE without CHD had underlying condi
tions which mlliY have predisposed them to BE; infected epidel'lll
olysis bullosa, extensive burns, and intracardiac foreign
bod;y in one case each. Endocardial involvement in patients
without CHD was confined to the atrio-ventricular valves. Of
the 61 cases of bacterial sepsis associated with CHD. six had
BE (10%) while in 786 cases of sepsis without CHD six had
BE (0.8%) (p <0.001). Four of the five csses of BE occurring
after the introduction of antimicrobial agents died; the sin
gle survivor. now aged one year. has severe aortic regurgita
tion. This study indicates that BE in infancy has a high
mortality and that infants with CHD and sepsis are at a
greater risk ror developing BE.

PROGNOSTIC IMPLICATIONS OF LEFT VENTRICULAR FUNCTION IN ENDO
MYOCARDIAL DISEASE. By·L. Jerolile Krovetz*, and Barry J.
Maron. Johns Hopkins University School of Medicine, Depart
ments of Pediatrics and Biomedical Engineering, Baltimore,

Since 1965, 42 children with endomyocardial disease have
been catheterized; presumptive diagnosis was endocardial fi
broelastosis (EFE) in 24, cardiomyopathy (CAM) in II, and
anomalous left coronary artery (ALC) in 7. Findings in these
children were compared to catheterization data in 60 children
without significant hemodynamic abnormality. Left ventricular
end-systolic and left ventricular end-diastolic volumes
(LVEDV) were measured using single plane cineangiography and
ejection fraction (EjF) calculated. Left ventricular end-dia
stolic pressure was elevated in 24% of the survivors and in
71% of the fatal cases. LVEDV was increased in 40% of survi
vors and 60% of the fatal cases. Thirteen of 16 patients with
EFE, 3 of 9 patients with CAM, and none of 2 with ALC, had EjF
less than normal. One-half of the survivors and all 5 patients
who died had low EjFs, ranging from .06 to .52 (normal .57
.90). In 8 patients, LV pressures were measured during the
course of cineangiocardiography and pressure-volume loops
drawn. Three types of pressure-volume relationships were seen:
1) high LVEDV and low EjF, 2) high LVEDV and normal EjF, and
3) normal LVEDV and normal EjF. The significance of these in
relation to prognosis will be discussed and illustrative ex
amples shown. Although prognosis could not be determined by
any single variable, only 8 of 22 survivors had more than 1
abnormality and 4 of these are still symptomatic.

INTRAVASCULAR HEMOLYSIS IN CONGENITAL HEART DISEASE.
W. Pennock Laird, Ashby Taylor and Bertram Lubin
Children's Hospital of Philadelphia, Philadelphia

In the absence of hepatocellular disease, low
serum haptoglobin levels are a sensitive index of
intravascular hemolysis. The incidence of intravas
cular hemolysis in congenital heart disease is not
known although it has been reported in individual
cases and following cardiac catherization. There
fore haptoglobin levels have been measured in 25
children (age 10 mo-14 yr) both before and after
cardiac catherization. In 9 children haptoglobin
levels were or less before
tion In the pat1ents.
the mean haptoglobin level was 86.8-10.7niitJ6 (normal
lab range 40-120Jng%). Low haptoglobin levels did not
correlate with hemoglobin levels, red cell indices,
presence of cyanosis, or hemodynamic state. In 14 of
16 children with normal precatherization haptoglobin
levels, a 25% decrease occured following cardiac
catherization. Renografin 76 Dye, 1-4cc/kg total
dose. was injected in all cases. In none of these
was hemoglobinuria observed although this complica
tion has been noted. These studies indicate a sig
nificant incidence of intravascular hemolysis in
congenital heart disease. This process may play a
role in the development of thrombotic complications
and anemia seen in these children.
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THE ANATOMY OF THE FORAMEN OVALE IN RELATION TO BALLOON ATRIAL
SEPTOSTOMY. C.C. Laura Meng, C. Robert Wells, Marie Valdes
Dapena, James B. Arey, lain F.S. Black and Anna C. o'Riordan.
St. Christopher's Hospital for and the Dept. of
Pediatrics, Temple University School of Medicine, Philadelphia
Penna. (Introduced by Angelo M. DiGeorge).

Herein reported are the results of 97 balloon atrial
septostomies (BAS) in infants with complete transposition of
the great arteries and other types of cyanotic congenital
heart disease. Complications of the procedure are described,
as well as ways in which these may be avoided. Necropsy
examination has revealed two types of foramen ovale. Patients
with Type A foramen ovale (72%), in whom the valve of the
foramen is a thin-walled structure, are more likely to benefit
from BAS than those with Type B, (28%), in whom the valve is
thicker. The proper equipment for and technique of pullback
of the inflated balloon catheter from the left to the right
atrium is very important, but the nature of the foramen ovale
plays a major role in determining the success or failure of
the BAS. In the Type A foramen ovale a large atrial septal
defect can be relatively easily created with satisfactory
long-term palliation. Gross descriptions of the valve of
the foramen support this thesis.

ATHEROSCLEROTIC CHANGES OF TilE ILIAC ARTERIES IN
CHILDREN WITH A SINGLE UMBILICAL ARTERY - THE
EARLIEST OF ATHEROSCLEROSIS IN HUMANS. Wlani
mir W, Meyer and John Lind, Karolinska Inst., Dept.
of Pediatrics, Stockholm, Sweden, ann University of
Mainz, Inst. of Pathology, Mainz, west-Germany.

The absence of one umbilical artery is associat
ed with an asymmetrical development of the iliac ar
terial tree. At the side of the single umbilical
artery the common and the internal iliac arteries 
the only connection between the abdominal aorta and
the placental circuit - are large and thick-walled
in comparison with the s.ame arteries of the other
side of the body which do not participate in the
placental circuit. A striking pathological lesion
of the enlargerl arteries at the side of the single
umbilical artery is the early and reaular oevelop
ment of marken intimal lipidosis and atherosclero
tic plaques. Since these changes could be found as
early as at the age of thirteen months, they repre
sent the earliest atherosclerotic lesions opserved
in humans so' far. The evaluation of local structur
al and hemodynamic factors, which are. mainly re
sponsible for the development of these early le-·
sions, may be important for the better understand
ing of the pathogenesis of human atherosclerosis
especially of its early stages in childhood.

DIAGNOSIS AND MANAGEMENT OF SYMPTOMATIC PATENT DUCTUS ARTERIO
SUS (PDA) IN RESPIRATORY DISTRESS SYNDROME (RDS). William A.
Neal, Russell V. Lucas, Jr., F. Blanton Bessinger, Carl E. Hunt,
Dept. Ped., Univ. of Minnesota Hosp., Minneapolis.

A clinical diagnosis of PDA was made in 76 (19%) of 396 RDS
admissions to our unit in 1970-72. Twenty-eight patients had
a continuous murmur, the remainder a systolic murmur in the
left sub clavicular area plus a wide pulse pressure. Conges
tive heart failure (CHF), present in 15 patients (20%), was
defined as tachypnea, tachycardia and hepatomegaly which ap
peared or worsened concurrently with appearance of the PDA. A
continuous murmur was present. in 14 of 15 patients with CHF
and 14 of 61 patients without CHF. Left ventricular hypertro
phy (ECG) was present in 14 of 15 patients with CHF and in only
2 patients without CHF. A left ventricular strain pattern was
present in 9 of 15 patients with CRF and absent in patients '
without CHF. Initially, the patients with CHF were managed
medically. Nine improved, 1 died and 5 were unimproved. The
5 unimproved patients were operated, but the initial 3 patients
did not improve. Two subsequent patients (below) improved af
ter operation. Because of the initial operative failures,
left-to-right shunts and ventilation-perfusion (VA/Q) abnor
malities were measured in the next 4 patients considered for
operation. One patient had no net shunt, was not operated,
and ultimately died of RDS. A second had a 50% left-to-right
shunt, was not operated, and improved. Two patients had >60%
left-to-right shunts, were operated and 'improved immediately,
and had significantly improved VA/Q abnormalities.

fWORESCENT ANTI-HEART Ip,M AND ElEVATED LEVElS OF SERUM IgM
IN NEWBORNS WIlli CrnGENITAL HEARr DISEASES. James J. Nora,
M.D. and E. Jery Weishuhn, B.S., Univ. Colorado Med. Center,
Denver, Co. 80220, and Barbara J. Bourland, M.D. and
Shirley C. Watson, B.A., Bcr{lor Col. of Med., Houston, Tx,
77025.

Thirty-five percent (13 of 37) of newborns, studied at
less than two weeks of age, with ccngenital heart lesions
had both abnonnally elevated serum levels (> 20 mg%) of
IgM and anti-heart IgM demonstrable by a fluorescent
technique. An associatim but not a causal relatim between
the elevated serum Ig.'1 and the ccngeni,tal heart defects rnav
be deduced. Alternative interpretatims of the presence of
anti-heart IgM in the sera of these newborns include:
modificatim of the antigenicity of the developing heart
with teratogenic effect produced by the invading organism,
but not the anti-heart IgM; and direct teratogenic
influence of the anti-heart antibody of fetal origin raised
against both the invading organism and shared (or modified)
antigens in the host.

ISOPROTERENOL AND RIGHT VENTRICULAR OUTFLOW OBSTRUCTION.
P. Syamasundar Rao, Leonard M. Linde and Shoichi Awa,
Med. Col. of Georgia and UCLA Sch. of Med., Depts. of Ped.,
Augusta and Los Angeles.

The right ventricular outflow pressure gradients produced
by isoproterenol (IP) are due to the differences in the ex
pression of the total fluid energy. The side pressure, the
end pressure and the flow velocity in the pulmonary artery
(PA) and the right ventricle (RV) pressure were measured in
11 dogs before and after IP. The RV and end PA pressures
were equal (p and were slightly higher than the side
PA pressure in the control state but increased to markedly
higher levels (p =<0.01) after IP. IP increased the ve
locity of the flow in the PA (p = <0.01). The RV and side
PA peak systolic pressure difference (mean = 8.82 mm Hg) in
creased to a mean of 19.09 mm Hg (p =<:0.01). This change
in pulmonary valvar pressure gradient is proportional to the
increase in PA flow velocity induced by IP. The side pres
sure measures only potential energy and the end pressure mea
sures the potential and kinetic energies. In the RV, only
potential energy is recorded where kinetic energy is practi
cally nonexistent. The gradient between the RV and side PA
pressure in this study and the increase in gradient across
the RV outflow tract after IP, documented by other workers,
is due to partial transformation of the fluid energy into
kinetic energy in the PA.

FUNCTlrnAL CLOSURE OF VENTRICULAR SEPTAL IN TRICUSPID
ATRESIA. P. Syamasundar Rao and Leonard M. Linde, Med. Col.
of Georgia and UCLA Sch. of Med., Depts. of Ped., Augusta and
Los Angeles.

Anatomic closure of ventricular septal defects (VSD) in
tricuspid atresia is well documented. This report documents
functional closure of such VSDs. Two infants with proven dia
gnosis of tricuspid atresia and VSD (by angiography) presented
with "cyanotic spells" and disappearance of holosystolic mur
mur. The "spells" were temporarily relieved by administration
of morphine and oxygen. Both patients had aorto-pulmonary
shunts but died. At autopsy, the diagnoses were confirmed
and the VSDs were small but patent and surrounded by muscle.
There was no valvular or infundibular pulmonic stenosis.

Clinical and autopsy findings suggest that there was in
termittent functional closure of the VSD during life. The
VSD in tricuspid atresia is in the muscular septum entirely
surrounded by muscle, so that contraction could occlude the
VSD completely. The clinical presentation of the "spells" is
very similar to that seen in tetralogy of Fallot. The mecha
nism of onset of "spells" in tetralogy itself is not clear.
Infundibular spasm precipitated by acute increase in circu
lating catecholamines has been advanced as a mechanism. It
is postulated that the ventricular septal muscle contraction
is precipitated in a manner similar to infundibular spasm
in Fallot's tetralogy.
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SUDDEN INFANT DEATH SYNDROME AND CARDIAC ARRHYTHMIAS.
P.S. Rao. W. B. Strong and O. B. Kwon. (Intr. by A. F.
Robertson), Med. Col. of Georgia, Dept. of Ped., Augusta.

The cause of sudden infant death syndrome (SIDS) is not
known. The major hypotheses include infection, airway ob
struction, prolonged apnea and failure to interrupt apnea.
Our recent observations in a 3 month old girl support cardiac
arrhythmias as another possible etiologic factor. The infant
had several episodes of paroxysmal supraventricular tachycar
dia (PST) and three episodes of ventricular fibrillation (VF).
Evidence for Wolff-Parkinson-White syndrome (WPW) was also
present (predisposing to recurrences of PST). On two occas
ions, the infant appeared ill and was taken to the hospital
where VF was documented. If she had VF at home, it is unlike
ly that she could have survived until hospitalization. There
fore, it is postulated that she had PST at home and developed
VF at the time of hospital admission. A third episode of VF
occured in the hospital. The infant was promptly defibrilla
ted on all three occasions. Recurrence of the arrhythmia was
prevented by administration of digitalis and procaineamide.
If the episodes of arrhythmia were not initially symptomatic,
the infant would have died. Supporting cardiac arrhythmias
as one of the of SIDS are: 1) the findings in this
infant, 2) the observations by James of the immaturity and
electrical instability of the conduction system in infancy,
3) increased incidence of cardiac arrhythmias in premature in
fants, and 4) peak incidence of PST in this age group. The
sequence of events appears to be: WPW_ Death.

-.HYPOPLASTIC LEFT HEART SYNDROME. J. Razook, W. M. Thompson,
Jr., R. Elkins (Intr. by H. D. Riley, Jr.) Child. Mem. Hosp.,
and V. A. Hospital, University of Dklahoma Health Sciences
Center, Oklahoma City, Oklahoma.

The hypopl as ti cleft heart syndrome, characteri zed by mi
tral and/or aortic valve atresia, continues to be a lesion
which is resistant to corrective and/or palliative surgery.
Twelve patients with hypoplastic left heart syndrome have
been seen at Children's Memorial Hospital. Df these, the last
three underwent surgery following catheterization. The basic
problems being attacked are: to insure adequate left to right
shunting via an atrial septal defect, to create a permanent

. means of maintaining systemic flow via an artificial ductus,
to prevent pulmonary hypertension and hypervascularity by
pulmonary artery banding. An adequate atrial septal defect is
created by either atrial septostomY at catheterization or an
atrial septectomY at surgery. Systemic flow is insured via an
artificial ductus from the main pulmonary artery to the aorta,
just distal to the atretic segment. Finally the pulmonary vas
cular bed is protected by banding of the right and left pul
monary artery decreasing flow to the lungs and maintaining
adequate perfusion pressure of the systemic circulation.

Of three patients operated, the following results have been
obtained: The first patient survived twelve hours, the second
three days, and the third two and one-half months with an
acceptable growth pattern. We have been gratified 'by the
course of our last patient and feel that this approach repre
sents sound operative intervention for at least palliation of
a fatal lesion.

NORMAL ATRIOVENTRICULAR CONDUCTION IN CHILDREN.
Nigel K. Roberts and John D. Keith. University of Toronto,
Hospital for Sick Children, Department of Paediatrics and
Research Institute, Toronto, Canada.

A new study on normal atrioventricular conduction in
children has been undertaken. Previous reports have indicated
that the P-R interval varies both with age and heart rate. We
have with the aid of His bundle electrograms been able to
define normality for the component parts of the P-R interval
namely the P-A interval (conduction from the sino-atrial node
to the atrioventricular node) 4-38 m.secs.,the A-H interval
(atrioventricular nodal delay) 54-118 m.secs. and the H-V
interval (from the A-V node through the His bundle to the
Purkinje System) 20-42 m,secs.

124 children who had His bundle electrograms performed
were divided into seven age groups (under 1 yr.,1-2,3-4,5-6,
7-8,9-12,13-17 yrs). A significant increase in only the H-V
interval was found with increasing age (p =<0.01). This
change was shown statistically to be unrelated to the heart
rate. By way of confirmation electrocardiograms were taken
at rapid paper speed and the P-R intervals and heart rate
tabulated. A mean change in rate of 43% was obtained with
sinus arrhythmias in 21 children (age 3-14) and of 34% with
exercise in 33 children (age 2-18). There was no significant
change in the P-R interval with the changes in heart rate
obtained in these 54 children.

DETECTIOO OF MYOCARDIAL DAMAGE DURING CARDIAC SURGERY BY ISO
ENZYME ANALYSIS OF SERUM CREATINE PHOSPHOKINASE. C. R. Roe,
H. N. Oldham, Jr., G. W. Young and W. C. Sealy. Duke Univer
sity Medical Center, Departments of Pediatrics and Surgery,
Durham, North Carolina.

Electrophoretic detection and quantitation of the MB iso
enzyme of creatine phosphokinase (CPK-MB) in serum has proved
to be a highly specific index of acute myocardial damage in
the medical and surgical patient. Techniques for demonstrat
ion of this isoenzyme have been successfully applied to the
recognition of myocardial damage following major cardiac op
erative procedures. To determine the intra-operative (10)
onset of damage reflected by appearance of CPK-MB, serial
analyses have been performed On patients (during and immed
iately following) major non-cardiac and cardiac surgery. 10
analyses on 3 patients undergoing thoracotomy failed to reveal
CPK-MB in serum. Elevated CPK activity was due to release of
CPK-MM.from skeletal muscle trauma. 10 isoenzyme analysis of
3 of 12 aorto-coronary by-pass grafts, 3 of 6 aortic valve
replacements and 3 of 4 atrial septal defect repairs indicates
that these procedures may also be performed without signifi
cant damage. The rapid 10 appearance of serum CPK-MB in the
remaining cases revealed onset of damage 1. during induction
of anesthesia, 2. during cardiopulmonary by-pass and, 3. post
operatively. Serial isoenzyme analysis during the peri
operative period will provide a more critical correlation be
tween intra-operative events and myocardial damage.

<;
CONGENITAL HEART DISEASE IN INFANTS OF DIABETIC MOTHERS.
Thomas W. Rowland, John P. Hubbell, and Alexander S. Nadas.
Dept. of Ped., Harvard Med. Sch.; Dept. of Cardiology, The
Children's Hosp. Med. Ctr., Boston.

A review of 470 infants of diabetic mothers revealed 19
cases of proven congenital heart disease (4%), five times
the incidence in the general population. Transposition of
the great arteries, ventricular septal defect, and coarcta
tion of the aorta together comprised over one-half of the
cases, which were verified by catheterization, autopsy, or
surgery.

No relationship between age of onset, severity, or dura
tion of maternal diabetes and incidence of heart defects was
observed.

Cardiomegaly on chest x-ray, heart murmur, and respira
tory distress were common and gave little assistance in
differentiating heart disease from other neonatal difficul
ties typical of these babies. In those infants with serious
cardiac anomalies necessitating diagnosis in the newborn
period, however, the abnormal electrocardiogram, presence of
cyanosis without x-ray evidence of pulmonary disease, or loud
or diastolic murmur served as important clues to the identi
fication of babies with congenital heart disease.

\
ACID-BASE ALTERATIONS ASSOCIATED WITH CONGESTIVE HEART
FAILURE IN CHILDREN BEYOND INFANCY: PATHOGENESIS.
Shyamal K. Sanyal, S.K. Jain, M.K. Thapar, D.B. Sarkar and S. Madhavan
(Intr. by Donald Pinkell., Dept. of Pediatrics, Safdar-Jung Hospital, New
Delhi, Patel Chest Institute, New Delhi, India, and St. Jude Children's
Research Hosp.,Memphis, Tenn.

Acid-base alterations associated with congestive heart failure have been
scantily documented in children beyond infancy. A prospectivestudy was
designed to determine (1) acid-base profileand (2) pathogenesis of acid-base
changes in children with heart failure. These patients were above 5 years of
age. Arterial blood sampleswere obtained before and 1 week after start of
decongestive therapy and analyzed for pH, pO., pCO., bicarbonate, lactic
and pyruvic acid. Detailed pulmonary function studies were done in 12
children.

In 75 children with heart failure, the mean valuesfor pH, pCO. and
bicarbonatewere 7.30 ± 0.110,53.3 ± 16.51 and 26.1 ± 6.32 as compared to
7.42 ± 0.044, 33.2 ± 3.91 and 22.1 ± 3.61 (p < 0.001). Acidosis was
observed in 56 (respiratory in 7, mixed in 49). and alkalosisin 7. Lacticand
pyruvicacid levels were elevated in 14 of 20 children. Vital capacity, FEV"
total lung capacity and maximum voluntary ventilation were significantly
reduced and functional residual capacity increased (p < 0.Q1) in patients
with heart failure. Air velocity indexwas lessthan 1 in 6 of 10 patients. Five
of the 6 patients with abnormal air-velocity index showed elevated pCO•.
Seven patients expired. In each fatal case the pH was lessthan 7.1 and pCO.
above 60 mmHg.

Weconclude that congestive heart failure producessignificantacid-base
alterations in children beyond infancy. Compromiseof pulmonaryfunction,
restrictive and/or obstructive in nature, and high blood levels of lactic and
pyruvicacids play an important role in the pathogenesis of these changes.
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LIGATION OF PATENT DUCTUS ARTERIOSUS IN PREMATURE INFANTS
REQUIRING ASSISTED VENTILATION. Biian Siassi, Luis Cabal,
Carlos E. Blanco and Arnold G. Coran. (Intr. by
Wehrle.) Los Angeles County-USC Medical Center,

Surgical ligation of patent ductus arteriosus (PDA) was
performed in 25 premature infants in respiratory failure re
quiring assisted ventilation (IPFB):

Gestation Birth Wt. Wt. at Surgery Age at Surgery
(Wks) (g) (g) (Days)

Mean 30 1336 1386 23
Range 24-34 800-2520 750-2190 8-49

The magnitude of L -+ R shunt was measured in all cases by
dye dilution and oximetry averaging 74 ± 12%, In addition,
clinical diagnosis of PDA was confirmed in 9 infants by car
diac catheterization and cineangiography. Nineteen infants
had severe RDS requiring IPPB within the first 2 days after
birth. Heart failure in these instances was characterized by
persistent tachycardia (>160 BPM), low diastolic arterial
pressure (<25 mmHg), increasing respirator pressure and re
quirement for oxygen. Thirteen infants in this group sur
vived, All 6 infants who first required IPPB after 8 days of
age because of apnea or congestive heart failure survived,

The data suggest that surgical ligation of PDA in prema
ture neonates with minimal lung disease has negligible sur
gical risk. With evidence of pulmonary oxygen toxicity
(>60% oxygen for >150 hours) the prognosis was worsened.
Infants with L -+R shunt <65% did not appear to benefit
significantly from this procedure,

VALVE REPLACEMENT DURING ACTIVE RHEUMATIC FEVER. Arnold W.
Strauss, David Goldring, Antonio Hernandez, Alexis F,
Hartmann, Jr., John Kissane, Clarence S. weldon and Robert
McKnight. Washington University Medical School, Departments
of Pediatrics, Pathology, Surgery and Radiology, St. Louis,
Missouri.

A study of pediatric patients requiring valve replacement
for mitral insufficiency (HI) is presented to determine dif
ferences in response in patients with inactive rheumatic fe
ver (2), those with clinically or pathologically active rheu
matic fever (4), and those with isolated congenital MI (2).
The case histories, laboratory and hemodynamic data, surgical
pathology, surgical results and post-operative course were
compared. Data from the few previously reported experiences
by others were analyzed. The results showed that congestive
heart failure in both active and inactive rheumatics was
largely due to mechanical factors, not active myocarditis;
that all survived and were dramatically improved; that there
were no differences in the clinical, hemodynamic or post
operative findings; that there was no evidence of reactivation
of rheumatic fever post-operatively or after cardiac cathe
terization and that, contrary to the traditional concept,
valvular surgery is not only feasible, but mandatory, in some
cases of rheumatic fever whether the disease is active or
not.

Bffect of Birth Asphyxia on Blood Volume and Cardiovascular
Hemodynsmics of Hewborn Lllmbs.A.C.Yao,T.Lu, R.Castellanos,
and B. Matanic S.U.H.Y.Downstate Med.Ctr.Dept.of Ped.Ob-Gyn.
and Lab.Animal Sci.Brooklyn,N.Y.(Intr. by Q.H. Qazi).

Blood volume and cardiovascular hemodynamics were studied
in five asphyxiated newborn lambs with immediate cord clamp
ing(A)following caesarean section of ewes with acutely induc
ed hypoxia.Eight non-asphyxiated lambs served as control: four
of these had immediate cord c1amping(B)and the other four had
delayed clamping(C)at caesarean section.Gestational age rang
ed from 138-148 days and weight frOID 3.25-4.9 kg.Blood volume
wes measured by double label (RIHSA12S and erSl )dilution
technique: (Values: Mean ± S.E.)

Groups RCV (ml/kg) BV ml/kg) Ret
A 43.2± 1.7 l03.9± 5.6 42.6+ 1.2
B 33.0± 2.1 99.S± 8.2 33.o± 1.1
C 49.3± 2.6 l03.3± 7.6 SO.3± 2.2

Blood pH,p02, pCOl were monitored.Heart rat.,arterial,
atrial,right ventricular or pulmonary arterial pressures were
measured by siJllultaneous catheterizations via the Ulllbilical
artery and vein and cardiac output determined by indocyanine
green dilution.'1'he hemodynsmic measurements in the asphyxiat
ed lambs(A)were significantly higher than group B,but similar
to group c,except for. slightly lower cardiac output.

It is suggested that lambs asphyxiated in utero, despite
iDMdiate cord clamping, start out with greater blood volume
and circulatory overload and thus are like lambs with
delayed cord clamping.

DEVELOPMENTAL BIOLOGY

First Session

SERUM GONADOTROPIN AND SEX STEROID CONCENTRATIONS IN THE
HlJHAN FETUS. Jeremy S.D. Winter, Richard Borodltsky, Charles
FaIman and Frand sco I, Reyes. Un Ivers f ty of Man f toba, Depts.
of Paediatrics, Obstetrlcs-Gynaecology and Physiology,
Winnipeg, Manitoba.

Individual serum concentrations of FSH, HCG, testosterone
(T) and estradiol (E) were measured by radioimmunoassay In
23 male and 24 female human fetuses delivered by hysterotomy.
Results were correlated with crown-rump (CR) length (5-24 em),
fertilization age (10-24 weeks) and maternal serum concentra
tions of HCG and E. In females, serum T was less than 100
ng%. In males, T levels were Significantly higher, with
values up to 300 ng%. These showed a pattern similar to that
we have reported In testicular T concentration, with highest
values at 7-14 em, CR (11-16 weeks). Both fetal and maternal
HCG levels declined with fetal age, with no apparent sex
difference. Maternal/fetal HCG ratio In pai red samples was
33/1. Fetal serum E levels (30-900 n9%) were similar to
maternal values and showed no sex difference, Fetal male
FSH concentrations were negligible; but high FSH levels
(10-240 IIg LER-907l100 ml} were seen In female fetuses.
These data provide further evidence for HCG-medlated T
production by the fetal testis at the time of genital
differentiation. The finding of elevated FSH levels In fe
male fetuses In the face of high serum E concentrations is
unexplained.

ANTI-HEART ANTIBODY PRooocrrrn OF CARDIOVASaJLAR MALFORMA
TIrnS IN 1HE MOUSE, Jarnas J. Nora,M.D" Vincent N. Miles,
M.D., Jill H. Morriss, M.D. and E. Joy Weishuhn, B.S.,
Univ. of Colorado Med, Center, Denver, Co. 80220, and
Michael R. Nihill, Texas Children's Hosp, , lIoustoo, Tx, 77025.

Caroiovascular rnalfoIlllatioos have been produced in 22%
of C57BL/6 mice by injecting 00 4 ccnseeutave days of gesta
tioo (days 8-11 or days 12-15) anti-heart antibody (RAMHS)
which has been raised in rabbits and adsorbed against mouse
kidney and liver to yield an antiserum with high anti-heart
activity and 100 activity against other organs, cleIoc.nstrably
kidney. Cardiovascular rnaldeveloornent occurred in 9% of
rriice injected with anti-kidney antibody (RAMKS), 7%
receiving normal rabbit serum and 1% receiving normal saline.
A hi$ly s i.grri.f'i.cerrt (p <.OOD difference between the RA1'1HS
and nonnal saline groups demc.ru;trates that anti-heart anti
body is teratogenic to the developing heart; and a signifi
cant difference (p< .05) between RAMHS and RAMKS antibodv in
the frequency of inductioo of caroi.ovascular ancmaJ.ies
suggests that there is organ-specific activity to anti-heart
arrt.ibodv, The type of caroi.ovascular ancmaJ.ies caused in the
rriice studied were the sarna (VSD in C57 and ASD in NJax) as
those which occur sp<ntaneously or are produced by other
teratogens such as dextroanphetamine. Anti-heart antibody
would thus not appear to produce a specific type of mal
development but rather make manifest the malformation to
which there is an hereditary predisoosition (genetic
envirarurental interactioo).

COLLAGEN IN EARLY HEART DEVELOPMENT. Johnson, Randall C.,
Francis J. Manasek, Walter C. Vinson, and Jerome M. Seyer
(Introduced by Alexander S. Nadas) The Children's Hospital,
Depts. of Cardiology and Orthopedics and Harvard Medical
School, Dept. of Anatomy.

A regulative function has been ascribed to extracellular
matrix (ECM), especially collagen, for development of many
embryonic organs. It is possible that abnormal ECM pro
duction results in abnormal parenchymal development. We
examined chick cardiac ECM at the time of early heart for
mation (6-13 somites). The electron microscope revealed
the presence of crossbanded unit collagen as well as ac
cumulations of basal lamina-like material in the cardiac
jelly. Carboxymethyl cellulose chromatography of collagen
extracted from hearts of lathyritic embryos incubated with
3H-proline showed that collagen was being synthesized at
the time of organ formation and differentiation. Both 1
and.c. 2 chains were synthesized in a ratio of 2: 1. This is
the earliest that collagen has been found in the developing
heart. Since there are no connective tissue cells present
at these times the collagen must be a parenchymal product.
We propose that this collagen, possibly in conjunction with
matrix glycosaminoglycans, may playa crucial role in organ
development.

(Supported by HL 10436, HL 13831, and AM 15671. F.J.M. is
a recipient of a Career Development Award.)
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DIURNAL PATTERNS OF DNA SYNTIWIS: MODIFICATION BY DIEr AND
FEEDING SCHEDULE. Peter R. Dallmen and Robert A. Spirito,
Dept. of Pediatrics, University of California-San Francisco.

Rates of cell division and DNA synthesis in man and other
mammals have a marked diurnal fluctuation which may be mOdi
fied both by the nature 01: the diet and the schedule of feed
ing. Rats of the Sprague Dawley strain were studied at 32
days of age when they are growing rapidly and liver DNA syn
thesis is still active. The diurnal pattern of DNA synthesis
in rat liver was investigated at 3 - 4h intervals after lOd of
adaptation to a 12h light - 12h dark cycle. The initial group
was given a normal diet ad-libitum. The incorporation of thy
midine-3H into nuclear DNA varied over a 5-fold range with a
peak at the end of the dark period as previously shown. In
corporation of thymidine-3H into mitochondrial mA remained
relatively constant. Next, administration of a protein defi
cient diet (3.5" protein) for 4d was found to obscure the di
urnal peakS of incorporation of thymidine-3H into liver DNA
and of thymidine kinase activity normally observed in animals
fed a diet containing 2&{. protein. The effect of feeding
schedule was then studied by restricting exposure to the stock
diet to either the first 8 hours of dark (close to normal
feeding behavior) or to the first 8 hours of light. The 12h
shift in the feeding period resulted in a corresponding shift
in the timing of peak incorporation. The results indicate
that the prominence of the diurnal peak of nuclear DNA synthe
sis in the liver is dependent on the protein content of the
diet and QQ tbe timing of food intake. (Supported by USPHS
grant AMljtl9'7).

DNA SYNTHESIS IN CATCH-UP GROWTH. Hector G. Jasper
& Jo Anne Brasel. College Physicians & Surgeons,
Inst. Human Nutrition & Dept. Pediatrics, New York.

Since the biochemical events associated with
catch-up growth are not well documented, we have
studied liver growth after nutritional rehabilita
tion in rats. Radiothymidine uptake into DNA and
DNA polymerase actiVity were related to cell growth
parameters. Undernutrition from 0-11 days of age
reduced cell number(DNA 55% normal)without changes
in cell size (Protein/DNA 96%). Within 48 hrs of
refeeding DNA increases to 68% normal and to 80% by
7 days with no significant changes in cell size.
Therefore proliferative cell growth was the major
event in the first days of catch-up. Mean thymidine
uptake was 38% normal in malnourished rat liver;
with refeeding it reached normal by 48 hrs, peaked
at twice normal at 72 and returned to normal at 96
hrs. DNA polymerase activity/mg DNA (denatured pri
mer) rose from malnourished levels of 54% normal to
108% at 12 hrs refeeding and to 180% normal at 24 &
48 hrs. Therefore the very prompt cellular prolif
eration in these severely stunted rats, shown by
significant increases in DNA content and thymidine
uptake, is preceded by elevations in DNA polymerase
activity. Thus it may be of interest to investi
gate levels of polymerase actiVity in retarded and
accelerated human growth.

MATERNAl NUTRITION AND FETAl GROWTH. Richard L. Naeye,
William A. Blanc, Depts. of Pathology, Pennsylvania State
University College of Medicine, Hershey, Pa. and Columbia
University College of Physicians & Surgeons, New York City.

A study of 521 gestations found fetal growth to be
influenced by maternal nutrition. Maternal stature, one
reflection of preadolescent and adolescent nutrition had
little correlation with fetal growth but mother's pregravid
body weight as well as both diet and weight gain during
pregnancy did have such a correlation. Neonates under
nourished before the third trimester had growth retardation of
almost all fetal body organs including the brain. If liver
and adrenal findings are representative, this growth retarda
tion was due to a smaller number of cells in the various
organs. By contrast, late gestational undernutrition had
less effect on bones, brain, heart, lungs and kidneys. Both
reduced cell size and number contributed to small organ size
in this latter period. Fetal growth improved with successive
pregnancies except in poorly nourished mothers whose
successive offspring became more growth retarded. Neonates
of best nourished mothers had significantly larger brains
than infants from other groups. Fetal growth retardation in
offspring of poor and black mothers was due to poorer maternal

status including more iatrogenic low calorie diets
during pregnancy. The growth retardation associated with
toxemia was partially related to prescribed low calorie diets.

POLYAMINE BIOSYNTHESIS IN HUMAN FETAL LIVER AND BRAIN. John
A. Sturman & Gerald E. Gaull, Dept. Ped. Res., N.Y.· Stat-e--
Inst. Res. Kental Retard., Staten Island, N.Y., & Dept. Ped.,
Dlv. Ked. Genet. & Cnn. Genet. Center, Mt. Sinai Sch. Ked.,
CUNY, New York, N.Y.

Our previous studies with human fetal tissues Indicated
that the transsulfuratlon pathway Is Inoperative and that re
methylation favoring DNA synthesis was Increased. We now have
studied the S-adenosylmethlonlne (SAM) and ornithine decarbox
ylases in fetal (2nd trimester) and mature human tissue. These
enzymes are Involved In the biosynthesis of putrescine and the
polyamlnes spermidine and spermine, compounds which are
thought to be regulators of the synthesis of RNA and proteins.

The ability of fetal liver extracts to decarboxylate SAM
was 20-fold greater than extracts of mature liver, and the
concentration of the product, spermidine, was 4-fold higher In
the fetal liver. Extracts of fetal brain had only one-third
of the activity of extracts of mature brain when assayed In
the presence of exogenous putrescine, but similar activity
when assayed In the absence of putrescine. The concentration
of putrescine In fetal brain was 8-fold that In adult brain,
but the concentrations of spermidine and spermine were
Ornithine decarboxylase activity was low In all tissues.

These results suggest that at this stage of development
fetal liver is adapted for rapid RNA and protein In
that It has high polyamine concentrations and Increased capa
bility of polyamine synthesis. Fetal brain tissue appears to
hlave the fQr rapid polyamine biosynthesis, but this

s not manIfested by ,ncreased concentrat ons.

EVIDENCE FOR FETAL GENE EXPRESSIDN IN 21-TRISOMIC FIBROBLASTS
TRANSFORMED BY SV40 VIRUS. Oliver W. Jones, Pamela N. Porter
and David L. Bull. (Intr. by Jerry A. Schneider). Unlv. of
Calif., San Diego, Dept. of Med., La Jolla, Calif. 92037.

It has been postulated that genes for certain tumor viruses,
which later in life may act as determinants of cancer, may be
Important also as gene determinants during normal
The viral information manifest through fetal gene expression
should be detectable during a certain period of normal fetal
development. De-repression of fetal gene activity should occur
in tumor cells and in cells transformed with oncogenic viruses.

We have established that normal human fetal tissue contains
a form of thymidine kinase which is unique and can easily be
distinguished from adult thymidine kinase. The fetal enzyme is
exclusively cytoplasmic and is absent in normal adult tissue.
Human cancer cells contain fetal thymidine kinase almost ex
clusively.

Fibroblasts derived from an Individual with Down's syndrome
contain primarily adult thymidine kinase. 21-Trisomlc fibro
blasts transformed by SV40 virus reverts to synthesis of fetal
thymidine kinase and the adult form disappears. By all criteria,
gel electrophoresis, sucrose gradient sedimentation, heat
lability and sensitivity to inhibitors, thymidine kinase in
transformed 21-Trisomic fibroblasts is Identical to normal
human fetal enzyme and is not an SV40 virus-coded protein. It
is possible that the human fetal gene for thymidine kinase may
fulfill criteria of a virus expression, vertically transmitted
as part of the inherent genetic information in human cells.

INDEPENDENT BIOSYNTHETIC CONTROL OF a AND CHAINS OF HEMO
GLOBIN. George R, Honig. Jeffrey L. Wolf. and R. George
Unlv, of Illinois College of Medicine, Unlv. of 111. Hospital,
Department of Pediatrics, Chicago, 111 Ino ls ,

Nonpathologlc erythroid cells normally synthesize a and
hemoglobin chains at very nearly equal rates. An experimental
model was used to Investigate the proposed possibility that
chain synthesis might depend in part on the concomitant syn
thesis of a chains. Erythroid cells were obtained from rab
bits having a variant hemoglobin In which the a chains contain
3 isoleucine (lieu) residues while no ileu is present In the

chains. Cells were incubated in media containing a radio
active amino acid and L-D-methylthreonlne, an inhibitor of
protein synthesis which Is a specific antagonist of L-Ileu.
With bone marrow cells, which have no detectable uncombined
a chain pool, Incubation with the lieu antagonist produced an
apparent Inhibition of both a chain and chain synthesis. In
order to eliminate interference from other proteins synthe
sized by bone marrow cells the following steps were performed:
1) DEAE-Sephadex chromatography, 2) hemoglobin gel filtration
(G-75), 3) globin gel filtration, and 4) CMC chromatography.
The purified globins demonstrated no slgnificant·effect on
chain synthesis accompanying inhibition of a chain synthesis.
These findings suggest that a and chains are synthesized
under Independent control. Globin synthesis studies with
bone marrow cells may require extensive purification of
blosynthetlc products for meaningful Interpretation of
experimental results.
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DRUG-BILIRUBIN INTERACTION: AN ALTERNATE HYPOTHESIS FOR
KERNICTERUS by Joseph Krasner, Ph.D., Michael Thaler, M.D. and
Sumner J. Yaffe, M.D., Department of Pediatrics, State Univ
ersity of New York, Children's Hospital, Buffalo, N.Y. and
Univ. of California, San Francisco, Calif.

The administration of drugs to the newborn· infant has been
implicated in the production of kernicterus by direct displace
ment of bilirubin from its binding to serum albumin. An in
vitro experiment in which whole rat brain was submersed
aqueous bilirubin-bovine albumin solution was used to examine
an alternate hypothesis for drug-induced bilirubin neurotoxici
ty. C14 bilirubin was utilized to determine loss of bilirubin
from the solution and uptake by the brain. In the presence of
7.4 mg/lOOml of salicylate, bilirubin concentration in the
solution decreased 13.5 %/mg of brain tissue present when
compared to the same system in which no drug was added. A 38
mg/lOOml sulfisoxazole solution produced a 2 fold decrease in
bilirubin concentration of the incubation mixture. Histologi
cal sections of the brain tissue showed marked yellow color
ation when drug was present with no discernible color in the
absence of drug. These results suggest that high concentra
tions of bilirubin alone are not sufficient to produce yellow
staining of the brain. The presence of either drug is neces
sary. They may exert their effects by either acting as a
transport carrier for the bilirubin or by producing an alter
ation in brain membrane permeability.

LUNG: A TARGET TISSUE FOR GLUCOCORTICOIDS? Philip
L.Ballard* and Roberta A. Ballard* (Intr. by W.H. Tooley) Cardiovasc.
Res.lnst., NHLI Sp. Ctr, of Res. - Pulm. and Dept. of Ped., Univer
sity of California, San Francisco, Ca.

Glucocorticoids accelerate pulmonary development and induce early
appearance of alveolar surfactant in fetal lamb and rabbit. The lungs of
these animals contain cytoplasmic glucocorticoid receptors,specific pro
teins which mediate the earliest steps of hormone action in target tissues.
To evaluate the potential responsiveness of human lungtoglucocorticoids,
we examined cytosol fractions of human fetal Iung for specific binding of
3H-dexamethasone.AIl specimens(n:16)from fetuses of gestational age
12 to 26 weeks obtained at hysterotomy or postmortem contained binding
activity with amean value of 0.20 pmoles receptor sites/mg protein
(rangeO.11-0.34). The concentration in lung was consistently greater
than in corresponding liver specimens(meanO.08pmole/mg protein,range
0.03-0.10). The binding reaction requires 12-24 hrs at OOto reach equi-
Iibrium, and dissociation of dexamethasone from receptor has a t, of 30
50 hrs, The mean equilibrium dissociation constant was 11.5 nM
4-21). Other steroids with glucocorticoid activity compete for binding,
while inactive steroids do not. The receptor-steroid complex which is
formed in the cytoplasm transfers to nuclear sites at 200 or 3-,0, but not
at 00

, in both cell-free and intact cell preporations. We conclude that
human fetal lung contains receptors essential for the initial events in glu
cocorticoid action. This suggests that human lung is a direct target tissue
for corticosteroids and is responsive to these hormones during fetal life.
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FATTY ACID SYNTHESIS BY THE DEVELOPING LUNG. Ian Gross and
Joseph B. Warshaw, Harvard Med. Sch., Mass. Gen. Hosp.,
Shriners Burns lnst., Boston Hosp. for Women, Boston, Mass.

Long chain fatty acids (FA) are important components of
pulmonary surfactant and of lung membranes. The lung can in
corporate endogenously synthesized and exogenously supplied FA
into surfactant. We have investigated developmental profiles
of de synthesis of FA and microsomal and mitochondrial FA
elongation in lung and liver of the rabbit. After 23 days ges
tation de FA synthesis by FA synthetase in the superna
tant fraction of lung homogenates was similar to adult con
trols (20 n moles/mg/hr). In contrast, FA synthetase activity
of fetal liver was greater than in adults (60 as compared with
15 n moles/mg/hr). Hepatic FA synthetase activity decreased at
birth but increased again after weaning. Acetyl-CoA carboxy
lase, the initial step in FA synthesis, followed a
similar developmental pattern. Pulmonary mitochondrial and
microsomal FA elongation actiVity was low during fetal devel
opment but increased 3 to 4 fold after birth. Hepatic microso
mal and mitochondrial FA elongation showed a similar develop
mental profile. These findings indicate that the developing
rabbit has active de FA synthesis in both lung and liver.
However, in contrast to liver, FA synthetase activity of lung
did not decrease after birth in response to the high fat diet
provided by milk. Pulmonary mitochondrial and microsomal FA
elongation do not appear to be important until after birth. It
is likely that FA synthesized in the lung as well as those de
rived from the liver are for both pulmonary membrane
growth and the production of surfactant.

CHANGES IN SOME CYTOPlASMIC ENZYMES OF ADIPOSE
TISSUE IN HUMAN NEWBORN INFANTS. Milan Novak, Hahn, Duna
Penn, Ellen F. Monkus and Lawrence T. Kirby ,Dept. of Ped.Univ.
of Miami, Sch. of Med., Miami, Fl., and Dept. of Ped. & Obst.&
Gynec.,Univ. of Brit. Columbia, Sch. of Med.,Vancouver, Can.

The human newborn obtains a large amount of energy from faG
fetal glycogen being rapidly utilized after birth. In adipose
tissue the rate of lipolysis depends on glycogen content and
utilization. In the fetal period the major part of fatty
acids are synthesized. After birth increased lipolysis, and
later ingestion of milk, supplies the organism with fatty
acids so that suppression of fatty acid synthesis would be ex
pected. We studied the activities of citrate cleavage enzyme
(CCE), malic enzyme (ME), phosphoenolpyruvate carboxykinase
(PEPK), glycerophosphate dehydrogenase (GDH) and glucose-6-P
dehydrogenase (G-6-PDH) in cytosol of subcutaneous adipose
sue. ME activity was highest during the first day of life and
then decreased. CCE had the same tendency, but only the dif
ference between newborns and adults was significant. Both G
6-PDH and GDH activities were higher in the neonate but no de
velopmental changes were noted. CCE catalyses citric acid
breakdown which provides acetylCoA and ME and G-6-PDH furnish
"reduction potential" for fatty acid synthesis. GDH and PEPK
may be involved in glycerol production.

Our results imply that the capability of the adipose tissue
to synthesize fatty acids decreases rapidly in the first days
of life so that early exogenous fatty acid requirements should
be considered in the management of the neonate.

CORTISOL AND LUNG CHOLINE PHOSPHOTRANSFERASE (CPT) ACTIVITY IN
THE FETAL RAT AFTER in utero DECAPITATION. Philip M. Farrell
and Will R. Blackburn, (Intr. by Paul A. di Sant'Agnese), NIH,
Bethesda, Md., and Penn. State Univ., Col. Med., Hershey, Pa.

Fetal rabbits injected with corticosteroids show increased
pulmonary lecithin synthesis through the choline incorporation
pathway as mediated by CPT (Science 179:297, 1973). In con
trast, reduced lecithin synthesis iSJp,resent in the lungs of
hypophysectomized fetal rats (decapitated at 16 days
In this work, the latter animals have been employed to further
study the role of cort tsot in regulating lung surfactant
synthesis.

Measurements of plasma cortisol revealed that fetal rats shew
a rise beginning on day 19 and reaching a peak of 7.5 ml
on day 20. Lecithin synthesis as measured by in
corporation with lung slices rises in. parallel fashion begin
ning within 24 hours after the change in cortisol. In decapi
tated fetuses, however, cortisol was found to remain at trace
levels throughout gestation. Lung CPT activity was signifi
cantly reduced in decapitated fetuses at 22 days gestation from
7.7±0.4 (control to 5.l±0.4 picomoles lecithin/min/mg
lung (p<.OOl). Early attempts to raise the enzyme level by in
jecting the decapitated animals with dexamethasone have been
partially successful, a group of 5 showing a mean CPT of 7.4.
Nuclear dexamethasone receptors were found to be quite adequate
in the decapitated fetus, peaking on day 19 along with the con
trols. In conclusion, these findings support the hypothesis
that in the fetus cortisol plays a key role in controlling
lung CPT and regulating lecithin synthesis.

Human fetal lung cells were obtained by trypsin dispersion
of lungs removed from six 10-20 week fetuses at hysterotomy.
The cells were grown in Ham's FlO medium in 95% air/5% C02.
The addition of 2 ug/ml (.55 of cortisol (F) to the
feeding medium resulted in marked enhancement of growth within
24 hours of implantation. F-treated cells reached confluence
in an average of 10 days, as opposed to 16 days for control
cells.

At intervals up to 14 days after implantation, cultures
were incubated with equimolar amounts (1.8 nmole) of
sone (E) and In all cultures there was a significant
conversion of E to F but this was almost doubled in F-pre
treated cultures.

The specificity of these observations was shown: 1) by com
paring the effect of F with that of 6 other corticosteroids,
each differing from F at one molecular position (E; cortico
sterone; Il-deoxycortisol; 4-pregnen-116,17 a,20 a,2l-tetrol
3-one; 5-pregnen-3B,11B,17 a,21-tetrol-20-one; and 21-deoxy
cortisol); 2) by demonstrating growth inhibition of fetal skin
fibroblasts and a lack of effect on fetal kidney parenchymal
cell growth with F; and 3) by demonstrating the inability of
these other cell types to convert E to F.

\
\
I \HUMAN FETAL LUNG CELLS IN MONOLAYER CULTURE: GROWTH ENHANCE

WITH CORTISOL. Barry T. Smith, John S. Torday, and C.J.P.
Giroud (Intr. by M.E. Avery). Dept. Exp. Med., McGill Univ.
and The McGill Univ.-Montreal Children's Hosp. Res. Inst.,
Montreal, Canada.
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CEREBRAL OXIDATION OF GLUCOSE AND D-BOR-BUTYRATE BY THE ISO
LATED PERFUSED HUMAN FETAL HEAD. A.J. Adam, Neils
Eeva-Liisa Rahiala, and Martti Kekomaki. Case Western Reserve
Univ.,Cleve.,and the Univ. of Relsinki,Depts. of Pediatrics.

Even though arterial:jugular venous gradients for D-B-OR
butyrate (BOHB) have been demonstrated in starved adult man and
the young infant, its complete cerebral oxidation to C02 has
not been demonstrated in a physiological system. In order to
determine whether BOHB can replace glucose(G), 8 human fetal
heads,obtained by abdominal hysterotomy at 12-17 weeks gesta
tion,were perfused through the internal carotid arteries with
2.8mM glucose-6-C14(G6C14) or 3.8mM B-OR-butyrate-3-C14
(BORB3C14).Oxidative metabolism was quantified by serial col
lection of gaseous c1402 from the closed perfusion system, and
from the recirculating medium. G and BORB were utilized at
physiological rates, as tabulated (mean SD):

j<mole/min. g brain
Substrate (n) Utilization CO2 Production
Glucose (4) 0.13 0.03 0.05 T 0.04
BORB (4) 0.26 T 0.11 0.06 T 0.02

If these rates are compared to fetal weight and steady
state metabolic data in newborn infants or mammalian fetuses,
cerebral G consumption accounted for about 50% of total fetal
G uptake.Even though.BORB was taken up at twice the rate of G,
unlabeled G did not interfere with the rates of BORB utiliza
tion;and C02 production correlated closely with BORB uptake.
Apparently BORB may replace glucose as the "essential" sub
strate for cerebral oxidative metabolism early in fetal life.

PHASES OF FETAL METABOLIC ADJUSTMENT TO MATERNAL
STARVATION. Michael A. Simmons, Giacomo Meschia, Edgar L.
MakOWSki, and Frederick C. Battaglia. Division of Perinatal
Medicine, University of Colorado Medical Center, Denver.

Protein catabolism accounts for -25% of fetal sheep 02 consump
tion in the fed steady state. The present study describes the role of
protein catabolism in the fetal metabolic response to maternal star
vation. Six ewes had catheters placed in a maternal artery ® and
a fetal artery (!). After a 5-day recovery period, while the ewes
were on a usual or an enriched protein diet, ! and .!! glucose and
urea concentrations were measured for 6 to 12 days, then total star
vation begun. Urea . ! !- ! differences were unaffected by maternal
diet despite significant differences in absolute urea concentrations,
implying no increased protein catabolism in the fetus despite a high
er maternal protein intake. Starvation led to increased urea
differences, with a peak at 4 days of starvation and a return to fed
state levels by 7 days of starvation. Glucose @, b fell sharp
ly to a plateau by 48 hours. At the time of peak urea production,
- 80% of the fetal 02 consumption can be accounted for by protein
catabolism. In starvation, the small glucose difference implies
a fetal glucose uptake of « 2 mg/min/kg but is still compatible with
a surviving fetus. These data describe two well-demarcated phases
of fetal metabolic adjustment to maternal starvation. A stable fetal
glucose concentration results from an initial phase of increased pro
tein catabolism and a second phase whose substrates are unknown.

Fed 1 d Fasted 1 da 2 da fasted
53.6±11.0 9 82.2±16.1l7 178±23.7 7
37.8±3.9(9} 47.2±2.8(7) 52.0±5.9(7)

1 0.2±1 .8 1 l.6±14. 28 .0±16.
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P.C.
PEPCK Soluble
Mitochondrial
Glucose-l hr.
umoles wt. 10.1±0. 0 6 6. ±O.6
piglets. 2 day old pigs had significantly P<.Ol higher PC
and mitochondrial PEPCK specific activity than the 1 day old.
Liver slices from i day old fasted piglets converted lactate
to glucose at a greater rate than the 1 day fed, though the
total glucose formed by either was 1/2 to 1/4 that of slices
from 24 day old pigs. This suggests that glucose consumption
exceeds the limited glucose generation in the piglets and is
a cause of the hypoglycemia. (Supp. NIH - lID - 05821-03S1).

GLUCONEOGENIC CAPACITY OF NEONATAL PIG LIVER. Thomas A.
Helmrath and Loran L. Bieber (Intr. by William B. Weil),
Michigan State Univ , , Col. of Human Med., Dept. Human Develop.
and Biochem., E. Lansing.

Failure to initiate hepatic gluconeogenesis may be a factor
in producing neonatal hypoglycemia. Newborn piglets appear to
be a model in which to study this problem, since they are
known to become hypoglycemic when starved from birth.
Activities of the gluconeogenic enzymes have been reported to
be both substantial and low in piglets. We have investigated
the activity of soluble and mitochondrial phosphoenolpyruvate
carboxykinase (PEPCK) and mitochORdrial pyruvate carboxylase
(PC), and conversion of lactate-l C to glUcose-14C in liver
slices in fed and fasted 1 d old and fasted 24 d old

THE INFLUENCE OF HIFAT DIET ON BRAIN GLYCOLYSIS. P.T. Ozand,
J. Stevenson, J.T. Tildon & M. Cornblath, Univ. of Maryland
Sch. of Med., Dept. of Ped., Baltimore, Md. 21201 &Rosewood
State Hosp., Owings Mills, Md. 21117.

After 24 hours of starvation, newborn pups of darns fed a
HiFat (HF) diet have a significant reduction of brain glyco
gen as compared to control pups (C)(Ped.Res., 6:395, 1972).
To determine whether this difference was associated with an
alteration in brain glycolysis, glucose-6-phosphate (GP), Py
ruvate (P), and Lactate (L) were measured in the brain of HF
pups on 1,2,3,5,7,14 and 21 days of life, and compared to
levels in C pups. Brain GP in the normal rat falls progres
sively during the first 5 days of life from 4.82 ± 0.45 to
2.74 ± 0.30 protein. In HF pups the GP levels were
higher at birth (6.13) and fell much more rapidly (2.10 by
the 2nd day of life). Starvation for 24 hrs decreased these
values about two fold in HF pups but had no effect on C pups.
In C pups the ratils of L/P was relatively constant (12.8,
15.8, 16.9, 9.7 on days 1,2,3 and 5 respectively), but on
identical days the ratio in HF pups were significantly higher
(43.2, 76.9, 72.3 and 79.6). Cross fostering experiments
confirmed that these effects were inductive changes in re
sponse to hyperlipemia and hyperketonemia. The results
suggest a shift in the regulation of brain glycolysis during
development which is accelerated in HF pups and appears to
be associated with the reduction of pyruvate to lactate.
(Supported in part by NIH grants HD-03595-04 and HD-06291-01
and the John A. Hartford Foundation.)

Read by Title

FETAL GROWTH RETARDATION AND CELL METABOLISM
Uwe Stave. Fels Research Inst., Yellow Springs, Ohio

Is fetal growth retardation accompanied by deviations in
metabolic fuel utilization in different organs? We have ana
lyzed 5 key enzymes in liver, heart muscle, brown adipose
tissue (BAT) and 3 different brain areas of 24-h-old hypotro
phic (ave. 35.8 g) and healthy control rabbits (ave. 59.7 g).
The 5 key enzyme activities represent glycolysis (phospho
fructokinase), Krebs cycle (citrate synthase), fatty acid oxi
dation (3-hydroxyacyl CoA dehydrogenase), fatty acid syn
thesis from glucose (ATP citrate lyase, ATP-CL), and ketone
body utilization (3-ketoacid CoA transferase). Glycogen was
also measured. Liver of hypotrophic animals had a 500/0 re
duced ATP-CL while the ketone body production was marked
ly increased. The myocardium showed a trend for low key
enzyme activities. In BAT the glycolytic capacity was reduc
ed. In brain the potential for fatty acid oxidation was increas
ed by 40%. The glycogen content was low in most tissues.
The hypotrophic newborn is disadvantaged by starting extra
uterine life with abnormally low carbohydrate reserves. En
zymatic adjustments for a more efficient fatty acid utiliza
tion take place primarily in brain stem but, also in midbrain
and cortex. Krebs cycle activity is always within normal.
range, thus oxidative phosphorylation is not hampered. One
practical conclusion is to provide nutrients soon after birth.

PLACENTAL VILLITIS OF UNKNOWN ETIOLOGY: HARBINGER OF SERIOUS
DISEASE? Geoffrey P. Altshuler. (Intr. by Irwin J. Light).
Univ. of Cincinnati Med. Ctr. Fels Div. of Ped. Research.
Dept. of Ped. Cincinnati.

Although light microscopy of human placental tissue reveals
diagnostic features of cytomegalic inclusion disease and toxo
plasmosis, and characteristic features of herpes, rubella and
syphilis, villitis of unknown etiology has been described
(Amer.J.Obstet.Gynec. 113:616, 1972). These lesions are pre
sent in 1% of all placentas. Recently 5 serious examples oc
curred in our newborn nurseries, four of which were fatal.
Complete autopsies were performed. In the first, a 36 weeks
gestation boy, autopsy disclosed severe hydrocephalus and bi
lateral cataracts. A 36 weeks gestation dysmature girl died
with hyaline membrane disease and intra-ventricular hemorrhage.
She also had bilateral cataracts. Another dysmature boy of 36
weeks gestation expired with extensive acute infarcts in mul
tiple organs including the placenta. A fourth male neonate of
30 weeks gestation died with multi-cystic dysplastic kidneys.
A fifth infant is alive at 8 months age, but has a head cir
cumference greater than the 98th percentile. Because of hepat
osplenomegaly a liver biopsy had been performed at 6 weeks age.
This was consistent with viral hepatitis. Clinical and autop
sy studies have excluded known neonatal infectious agents.
Findings indicate an infectious cause but no etiologic agent
has been identified. Nevertheless these placental lesions may
be associated with brain and liver damage, congenital anoma
lies, dysmaturity, and prematurity.
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EFFECT OF CYPROHEPrADINE ON GROWTH IN SHORT, UNDERWEIGHT CHILD
REN,Alia Antoon, Hans H. Bode,John D. Crawford, Harvard Med.
Sch.,Shriners Burns Inst.,Massachusetts Gen.Hosp.,Dept. of
Ped. ,Boston.

In a double blind study we have investigated the effect of
cyproheptadine 6-12 mg/m2 daily on growth velocity and weight
gain in 24 short,underweight children. Except for two with
growth hormone deficiency, none had primary endocrine,skeletal
or metabolic disorders. There was close correlation between the
administration of the drug, increased appetite and rate of
weight gain in 15 of the patients.Favorable changes in statur
al growth velocity were observed only after malnutrition was
alleviated, suggesting that caloric deficiency was contributing
to the stunted growth.With the cessation of therapy appetite,
weight gain,and growth velocity returned to pretreatment lev
els.The most frequent side effect was mild sedation.A similar
number of short, undernourished children have received cypro
heptadine apart from the controlled study with demonstrable
improvements in growth.Diagnoses in the latter group have
ranged from idiopathic hypercalcemia to Silver's syndrome,
acyanotic heart disease and hyperkinesis due to minimal brain
dysfunction.lt is concluded that a 3 month trial of cyprohept
adine is indicated in children with short stature in' whom sub
optimal caloric balance may be a contributing factor.Contin
uing treatment is indicated in those showing growth accelera
tion.Aided by HD-T01-00033 and The Children's Medical Research
Fund.

MALIGNANT TRANSFOm.!ATION PRODUCED BY CYTOSINE ARABINOSIDE.
William F. Benedict, Myron Karon, and Richard Kouri.
Division of Hematology, Children's Hospital of Los Angeles,
USC School of Medicine, Los Angeles, California, and Micro
biological Associates, Bethesda, Maryland.

l-B-D-arabinofuranosylcytosine (ara-C) is an effective
chemotherapeutic agent for the treatment of acute leukemia.
The nucleoside is an inhibitor of DNA synthesis. As part of
a major program to investigate the nature of chemical carcino
genesis, we have observed that as little as lO-7M ara-C will

transformation in fetal hamster cells, either in mass
culture or with a quantitative transformation within 24 hours.
This dosage is in the range obtained clinically. The trans
formed cells produce fibrosarcomas within one month when
injected into newborn hamsters.

The fact that a water soluble nucleoside antimetabolite
can induce malignant transformation in the hamster system
similar to that produced by carcinogenic hydrocarbons and
alkylating agents has at least two important implications:
(1) antitumor agents used to treat acute leukemia might have
a paradoxical effect and be involved in the induction of late
recurrent disease seen after long disease free intervals; (2)
patients who receive ara-C for the treatment of infectious
disease in an effort to preserve life and/or prevent brain
damage, need careful follow-up to determine the relevance of
the animal carcinogenetic model to the human situation_

POSTNATAL Hb A AND Hb F SYNTHESIS IN INFANTS WITH SEVERE IN
TRAUTERINE GROWTH RETARDATION (IUGR). Harry Bard (Lnt.r-, by
C. Roy) Univ. de St-Justine's Hosp., Dept. of Ped.,

Canada.
A previous stUdy showed that term small for gestational

age newborn infants (TSGA) synthesize significantly more Hb F
than term newborn infants who are appropriate in weight for
gestational age (TAGA) Ped. 1970. To determine if the
delay in switching to Hb A synthesis persists after birth in
TSGA infants, Hb A and Hb F synthesis was measured at 2 week
intervals in 9 TSGA infants weighing less than 2000gm born to
toxemic mothers. For comparison 8 preterm infants appropriate
in weight for gestational age (PRAGA) but within the same
birth w.eight range as the TSGA infants and 9 TAGA infants were
studied at the same intervals. Hemoglobin synthesis was de
termined by inCUbating reticulocytes with 14c leucine, separa
ting the Hb A and Hb F by ion exchange chromatography and fi
nally liquid scintillation counting of the separated A and F
fractions. Hb F synthesis was significantly elevated at birth
in TSGA infants compared to TAGA infants (59.7%),
P(.OO5, but was less than in FRAGA infants (87.2%) P(.05. At

weeks of age Hb F synthesis in TSGA infants (50.8%) was si
gnificantly less than in PRAGA infants (79.2%) P(.OO5 but no
different than in TAGA infants IUGR secondary
to toxemia favours Hb F synthesis inutero. After birth these
TSGA infants revert to the proportions of Hb A and Hb F syn
thesis that correspond to their post-conceptional age.

STUDIES ON THE DEVELOPMENT OF FATTY ACID OXIDATION BY NEO
NATAL PIG LIVER. Loran L. Bieber, Thomas A. Helmrath. and M..
A.K. Markwell (Intr. by. William B. Weill, Michigan State
Univ •• Col. of Human Med., Dept. Biochem. and Human Develop ••
E. Lansing.

Fatty acid oxidation stimulates hepatic gluconeogenesis in
the rat. Since neonatal piglets have limited hepatic gluconeo
genesis, we studied the capacity of piglet liver to oxidize
fatty acids. The development of carnitine palmitoyltransfer
ase (CPTase) and mitochondrial fatty acid oxidation and were
investigated in 1 day, 24 day, and FFA infused piglets.
Hepatic CPTase is low at birth and doubles by 24 hours of age,
but develons slower in fasted than fed ni21ets.

Palmitoyl CoA Pyruvate
CPTase Carnitine Oxidation Oxidation

1 day Fasted 25.5±2.5\10) 31±4(10)
Fed 27.4±4.4(9) 211:2.8(9) 66±1l.6(9)

FFA Infused 29.0±2.3(i8' 35±4.8(6i 5?d:lO.3(10)
24 dav Fasted 28.0±3.6 65±4.2 36:1;3.0
Carn1t1ne st1mulated palmitoyl CoA oX1dat10n 1S s1gn1f1
cantly (P<.Ol) higher at 24 days vs. 1 day and infusion of
FFA had no additional effect. Pyruvate oxidase activity was
significantly (P<'Ol) lower at 24 days. Although CPTase
activity was maximal the capacity to oxidize fatty acids in
one day old animals was one half that of 24 day old animals.
This suggests that the limited capacity to oxidize fatty acids
may contribute to the reduced hepatic gluconeogenesis in
neonatal piglets. (Supp. - NIH - HD - 05821-03S1).

Cells x 106 6.5 18.6 48.7 113.3 155.5 183.2 198.5
Water 315.3 210.3 274.2 222.0 241.7 283.5 316.5
Protein 37.1 24.7 32.3 26.1 28.4 33.4 37.2
RNA 14.2 12.2 11.8 3.4 6.5 9.7 8.5
Glycogen 7.5 9.2 12.816.5 8.9 5.9
Lipid 16.0 14.8 13.4 9.3 13.6 15.3 17.8
P-Lipid 6.7 6.6 6.2 5.3 7.0 9.7 10.5
Lecithin 3.6 4.7 4.9 3.0 4.4 6.1 5.0

Type II cells first appeared in EM analyses on day 19, repre
senting 2.3% of lung cells. Their concentration rose to a peak
(17.5%) on day 21. Surface tension studies correlated with the
appearance of type II cells and rising lecithin levels during
days 20-22. Nuclear dexamethasone receptors also reached a
peak level between days 19-20 and were associated with rising
plasma levels of corticosterone. Collectively these data
suggest day 19 as the initiation for type II cell differentia
tion and the onset of surfactant synthesis. The appearance of
receptor protein, cortisol, and enzymes fundamental to leci
thin synthesis are closely coupled events which precede the
appearance of effective surface activity in fetal lung.

BIOCHEMICAL, ENDOCRINE AND STRUCTURAL CORRELATIONS IN DEVELOP
ING FETAL LUNG. Will Blackburn, G. Giannopoulos and M.A. Lopata
(Intr. by N. M. Nelson). Pa. State Univ.Col. Med., Hershey, Pa.

Studies of fetal rat lung development revealed rapid cell
proliferation during days 17-18 followed by a progressive slow
ing of this process until birth. Lung analyses indicated major
alterations during day 19 in utero: <values in picograms/cell)

U V U U w n u

PHYSICAL GROWTH OF HEALTHY CHILDREN FROM BIRTH TO 7 YEARS,
Glen S. Bartlett (Intro. by I.A. Schafer), Dept. of Ped.,
Case Western Reserve University at Cleveland Metropolitan
General Hospital, Cleveland, Ohio

Weight, length, and head circumference data on over 35,000
apparently healthy children followed from birth to 7 years in
the Collaborative Study on Cerebral Palsy have been used to
generate distance, increment, and bivariate tables and graphs
and to make sex and ethno-racial comparisons of physical
growth. Based on these 15,821 white, 17,259 Negro, and 2281
Puerto Rican children of varied socioeconomic background: '
Whites are heaviest and have largest head circumferences at
all ages and are longest through 3 years; Negroes are lightest
through 3 years, shortest through 1 year and tallest at 4
years and beyond, and have intermediate head circumferences;
Puerto Ricans are generally intermediate in weight and length
through 1-3 years and smallest thereafter, and have the small
est head circumferences. Males are heavier, longer, and have
larger head circumferences than females. Weight, length, and
head circumference increase at each age with increasing socio
economic status, partly explaining the ethno-racial differ
ences: Higher status Negroes and Puerto Ricans are heavier,
taller, and have larger head circumferences than lower status
whites. Growth of all 3 ethno-racial groups differs
appreciably from that indicated by current standards based on
small numbers of children from similar socioeconomic
backgrounds.
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The data indicate that third trimester fetal Tx in the
sheep does not impair cell replication in the brain, but
does reduce protein synthesis in the Cb and myelination
in the Cl.

EFFECT OF THYROIDECTOMY ON BRAIN LIPIDS AND CEREBROSIDE FATTY
ACIDS IN THE OVINE FETUS. Allen Erenberg, John H. Menkes,
William Oh and Delbert A. Fisher. Harbor General Hospital,
Torrance, and UCLA School of Medicine, Depts. of Pediatrics.

We have found that third trimester thyroidectomy (Tx)
of the ovine fetus impairs carcass and lung growth and
bone maturation, but does not affect growth of other organs
(liver, heart, thymus, kidney, spleen, brain). We studied
the effect of thyroid ablation on the composition of fetal
brain. Five ovine fetuses were Tx at 90 to 100 days gestation
and sacrificed 19 to 43 days post-Tx. Cerebral (Cb) and
cerebellar (cr) tissues were analysed for DNA, RNA, protein,
total lipids (TL), phospholipids (p), Cholesterol (Ch),
cerebrosides (C), and sulfatides (S), and for 18 carbon
and 24 carbon cerebroside fatty acids (CFA 18, CFA 24)
composition in the Cl. Differences between control and
Tx are sUIlllllarized in the table:

NS NS NS NS

LATER GROWTH AND CARBOHYDRATE METABOLISM IN INFANTS OF
DIABETIC MOTHERS (10M). Pamela Fitzhardinge, Charles Bauer,
David Schiff, Donald Fields, Eleanor Colle. McGill Univ.,
Montreal Children's Hospital, Research Inst., Montreal,
Quebec.

At birth, infants of diabetic mothers are hyperinsulinemic
and large for gestational age. Fourteen 10M underwent serial
studies of growth and carbohydrate metabolism in the first
year. Growth rates were compared with 24 normal infants of
the same age. The IDM grew more rapidly in length and less
rapidly in weight than the controls. (p< .02). Twenty-one
other IDM were studied at ages 4 to 9 years (mean 6.6 yrs.)
and tended to be slightly short for their age (p < .10) with
a wide variation in weight (mean weight normal). Glucose
disappearance rates at 6 and 12 months were normal. Insulin
response was increased. There was no correlation between
insulin response and rate of growth. Oral glucose tolerance
tests were done on 13 of the older 10M. Ten were normal.
Hyperglycemia and hyperinsulinism were present in 3 children,
two of whom were obese.

In summary, linear growth is rapid the first year but
seems to decelerate before 4 years. Insulin production
continues to be excessive at least for the first year but
does not produce hypoglycemia. By 4 years the insulin
levels are normal except when associated with obesity.
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CHOLINE PHOSPHOTRANSFERASE (CPT) AND LECITHIN SYNTHESIS IN
NEWBORN RABBITS TREATED WITH CORTICOSTEROIDS. Philip M.
Farrell (Intr. by Paul A. di Sant'Agnese), NIH, Bethesda, Md.

Fetal rabbits injected with corticosteroids show elevated
lung CPT activity and enhanced lecithin synthesis through the
choline incorporation pathway (Science 179:297, 1973).

To determine if newborns could respond in similar fashion,
28 day gestation rabbits were delivered by C-section and treat
ed with I.M. hydrocortisone (ca. 50 body wgt. q 6 hours)
or saline. All animals had moderate respiratory distress but
maintained a normal blood pH. The steroid treated group dif
fered in no way from the controls in terms of clinical condi
tion and lung appearance. At various intervals from 3-12
hours after birth, the animals were sacrificed and lecithin
synthesis measured in vitro by incubating lung slices with

Incorporation of isotope into lecithin was the
same for 12 control and 12 steroid treated rabbits. Likewise,
there was no difference in lung CPT activity.

An improved assay for CPT has been developed in this work and
various kinetic features of the enzyme examined. The apparent
Km of rabbit lung CPT for COP-choline was found to be 3xlO- sM.
Although a Km for the diglyceride substrate could not be deter
mined, the enzyme was established as fully saturated in the
presence of 1 mM dipalmitin. The absolute CPT activity at sat
urating substrate concentrations in newborn rabbit lung was
127 picomoles lecithin/min/mg protein. This relatively slow
velocity is consistent with a possible role of CPT as the rate
limiting enzyme in the choline incorporation pathway.

EFFECT OF ACUTE GRADED REDUCTION IN AMBIENT p02 ON OXYGEN
CONSUMPTION IN THE 18-19 DAY CHICK EMBRYO. Ira H. Gessner
Univ. of Fla., Col. of Med., Dept. Ped., Gainesville, Fla.

Normal, intact 18-19 day chick embryos were placed in a
constant pressure, variable volume Warburg respiraneter,
immersed in a 38° C. waterbath. After a stabilization period
02 consumption was measured directly at 10 minute intervals
for a period of 60 minutes. Constant 02 consumption in roan
air was obtained at an average of 0.31 cc./min. for 120
embryos. Varying air-nitrogen mixtures were then introduced.
After a 5-minute equilibration period, 02 consumption was
measured at consecutive 10 minute intervals for 30-60 minutes,
and found to be stable at the following levels:

Number of embryo,> , of control
120 lW (room air) 100

21 150 96
28 140 92
24 130 86
27 120 75
20 100 54

Measurement of normal 18-19 day chick embryo blood gases in
this laboratory has shown arterial p02 = 22 mm. Hg. :!:3, and
allantoic (respiratory) vein p02 = 45 mm. Hg. :!:S. Thus, the
normal chick embryo is exquisitely sensitive to small
decreases in ambient p02 reacting immediately by reducing 02
consumption despite the fact that the embryo's arterial p02
is at much lower levels. This suggests that the critical
oxygen environment for the chick embryo is room air.

PANCREATIC ALPHA & BETA CELL RESPONSIVENESS IN FETAL & NEW
BORN LAMBS. Robert H. Fiser, Dale L. Phelps, Allen Erenberg,
Mark A. Sperling, William Oh & Delbert A. Fisher, Dept. of
Fed., Harbor Gen. Hospital, UCLA Sch. of Med., Torrance, CA.

Hormonal control of energy and growth substrate flow in the
developing fetus and newborn are not well defined. In an
attempt to clarify the role of the pancreas, we have studied
the in vivo response of the pancreatic alpha and beta cells
in 10 fetal and 9 newborn lambs. For the fetal studies
chronically catheterized preparations were used. Plasma
glucose, immunoreactive insulin (IRI), and glucagon (GLU)
levels were monitored serially after the following stimuli:
glucose (6 mg/Kg/min), alanine (1 mM/Kg), and 2-deoxyglucose
(50 mg/Kg); the latter to produce selective intracellular
glucopenia.

Control plasma IRI levels were similar in the fetus and
newborn and glucose/IRI ratios were relatively increased in
the newborn vs. the fetal animals (p <,001). Plasma IRI was
increased after glucose infusions in both the fetus and
newborn (p <.001) and the response increased with gestational
age. GLU levels were unchanged. Alanine did not alter
plasma glucose, IRI or GLU in either the fetus or newborn.
Deoxyglucose infusions decreased IRI (p <.05) in the neonatal
period but had no effect in the fetus.

These data indicate 1) that the effects of IRI and GLU in
control of intermediary metabolism probably are of minimal
importance in the fetus and 2) that maturation of beta cell
responsiveness to stimuli precedes that of the alpha cell.

NON-GLOBIN PROTEIN SYNTHESIS BY EARLY HUMAN ERYTHROID CELL
PRECURSORS. Frances M. Gill, Sh10mo Friedman and Elias
Schwartz, Children's Hosp. of Philadelphia, Philadelphia, Pa.

The relative production of globin and non-globin proteins
by early human red blood cells (RBC) has not been ascertained.
We have studied protein production in RBC of differing matu
rity in a girl with sickle cell disease during an aplastic·
crisis. The first bone marrow (BM) showed 10% pronormob1asts,
myeloid precursors and lymphocytes. After incubation of BM
cells with l4C-leucine, hemolysate was prepared and proteins
were separated by Sephadex G-100 chromatography. Proteins of
molecular weight greater than that of hemoglobin (void volume
peak) contained 53% of the total radioactivity. Proteins
eluting in regions corresponding to molecular weights of
64,000 and 16-32,000 were separated by carboxymethyl cellulose
(CMC) chromatography in 8M urea. In neither sample was
radioactivity associated with eS or a globin peaks. A second
BM taken 6 days later showed enormous hyperplasia of late
normoblasts. Studies similar to the above showed only 5.5%
of the radioactivity in the void volume peak. The hemoglobin
radioactivity peak on G-100 contained radioactivity associated
with eS and a globin peaks recovered by CMC chromatography.
The eS/a ratio was 1.03. Peripheral blood taken 2 days after
the second BM and two months later had findings on G-100 and
CMC similar to those of the second BM.

These results indicate that human pronormob1asts produce
primarily non-globin proteins, while more mature RBC produce
mainly globin.
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ALTERED CARBOHYDRATE UTILIZATION IN SICK PREMATURE INFANTS.
Ronald L. Gutberlet, Arturo Santos, Sylvia De Coello,(Intr.
by Marvin Cornblath.)Univ. 0 Maryland Sch. of Med., Dept. of
Ped., Baltimore.

Sick newborns may have abnormal glucose utilization manifest
by glycosuria, which may be related to an altered renal thresh
old. To evaluate this, blood glucoses (BS) taken before and
after a 6 hr. urine collection were compared with urine glu
cose. 56 blood and 44 urine measurements were made over 36-hr.
periods on 8 infants (GA 28-34 wks.; BW 737-1730 gm.; ,age 3-4
days) receiving continuous I.V. glucose as part of clinical
management. Constant rates were maintained for l2-hr. periods.
Blood (40-201 mg.%) and urine (7-2212 mg.%) glucose show a
continuing relationship (1'= +.78; SE .15).

Blood Glucose (mg.%) 40-60 61-80 81-120 121-201
Excretion (mg./6 hr.) 5.8 8.3 13.7 57.2

Three sickest infants; 1 RDS, 2 apnea, were compared to the 5
''well'' infants for CHO tolerance. % of LV. glucose excreted
was lOX greater in ill infants (1.82% vs. 0.15%) and was re
lated to higher BS levels. BS rose infusion
rates in 3/3 of ill and 1/5 of well infants. After increase in
infusion rates, glucosuria rose during the 1st 6 hrs. of the
12 hr. steady state but fell during the 2nd 6 hrs., an average
of 38% in 10/12 samples. Lactosuria and galactosuria were
ent in all patients. Lactose paralleled glucose excretion
while galactose did not. Five infants fed a lactose formula,
had greater excretion than those NPO (17.3 vs. 3.1 mg./kg./
6 hr.). Serum insulin reflected BS values and clinical illness

for BS> 100 mg.% and 0-19)o1U for BS < 100 mg.%). HGH
levels were high but not related to BS or Insulin. In conclu
sion; glycosuria reflects BS levels; sick infants have de
creased utilization in the presence of high circulating insulin;
lactosuria may indicate intact absorption and intolerance.

DEVELOPMENT OF THE VENTRICULAR SEPTUM IN THE CHICK. Jung Y.
Harh, Glenn C. Rosenquist and Milton H. Paul. Johns Hopkins
University School of Medicine, Department of Pediatrics,
Baltimore, Maryland and Northwestern University Medical School,
Department of Pediatrics, Chicago, Illinois.

Nylon fibers 12 in diameter and 200 in length were
used as markers to study the development of the ventricles in
the chick embryo heart from Hamburger-Hamilton stage 22 to 31
(4-7 days of incubation). When two fibers were placed in the
myocardium of the ventricle, one on each side of the future
site of the ventricular septum and within 200-250 of it, the
distance between the fibers gradually shortened until both
fibers were found within the myocardium of the septum. The
tips of the fibers were always directed toward the inter
ventricular foramen. When fibers were implanted in the ven
tricle at a distance greater than 250 p from the prospective
site of the septum, the distance between the two fibers
increased and neither fiber became embedded in the septum. The
portion of the ventricular wall at stage 22 that will later
contribute to the ventricular septum is a zone about 400-500
wide that extends from the conoventricular sulcus along the
ventral wall of the ventricle, around the apex, to the atrio
ventricular junction dorsally. The septum grows centrifugally
from the interventricular foramen. The crest and smooth
portion of the septum are formed by fusion of small trabeculae
that were most centrally located within this belt-like zone,
and the trabeculated portion from material that was nearer the
borders of the prospective ventricular septal zone.

INTERSCAPULAR TEMPERATURE AND PLASMA GLYCEROLS.
Carol B. Hersh, Paul H. Perlstein, Charles J. Glueck
and James M. Sutherland, Un1v. of C1nt1. Col. of
Med., Dept. of Ped1atr1cs, Cincinnati.

A significant rise in plasma glycerol was meas
ured in cold stressed newborn infants. This reflec
tion of lipolysis did not correlate with a persist
ence in interscapular skin temperature. 24 full
term infants under 3 days of age were studied. Mean
rectal (RT), interscapular (IT), and deltoid (DT)
temperatures before and after a 20-minute exposure
in a 22-23° C room are tabulated below.

RT + SE IT + SE DT + SE
Precooling 36.80 + .07 35.40 + .12 33.86 + .21
Postcooling 36.48 + .09 34.00 + .11 32.32 + .16
Change in Temp -.32 + .51 -1.40 + .10 -1.54 + .14
The changes in RT are-significantly different
(p<.Ol) from the IT and DT changes. The latter two
changes are not statistically different from each
other. As a measure of lypolysis, plasma glycerols
were determined in 16 of these babies. The mean
precooling glycerol of 0.305 + (SE) .006 mM/L was
different (p<.OOl) from the postcooling glycerol of
0.332 + (SE) .007 mM/L. Since the rise in plasma
glycerol did not coincide with a persistence in in
terscapular temperature, the use of interscapular
temperature as a measure of brown fat activity is
not supported by this study.

PERINATAL VITAMIN D METABOLISM, Laura S. Hillman and
John G. Haddad (Intr. by P. R. Dodge) Washington Univ , Sch.
Med. , St. Louis Children's Hospital, Oept. of Ped. and Jewish
Hospital of St. Louis, Dept . of Med. , St. Louis, Missouri.

To evaluate placental transfer of 25-hydroxy Vitamin 0 (25
OHO) and infant utilization of dietary Vit 0, 25-0HO levels were
measured in maternal blood near delivery, cord blood, and serial
heelsticks during the first 6 weeks of life. Random term births,
premature births (28 to 38 weeks) plus 13 sets of twins (32-40
weeks) were studied. Cord blood 25-0HO correlated directly with
maternal blood levels at all gestational ages and was similar in
both twins despite dizygosity and weight difference. Cord blood
25-0HD did not correlate with gestation age, birth wt. , number
of infants, or apparent maternal vitamin intake. Blood levels in
black mothers and cord levels in their twin or single infants were
lower than white counterparts of similar gestation and size. Term
infants on standard Vit 0 enriched formula maintained or in
creased their 25-0HO levels. Premature infant levels initially fell
or remained low despite enriched formula and standard Vit 0 sup
plements. However, in all infants by 4-6 weeks falling levels had
stabilized or 25-0HD was increasing. 25-0HD levels remained
similar within twin pairs and changed with time like single in
fants of the same gestational age. Thus premature birth does not
appear to alter placental transfer of 25-0HD but neonatal Vit 0
metabolism may be delayed.

REDUCED BRAIN GLUCOSE WITH ELEVATED PLASMA GLUCOSE DURING
ANOXIA: INCREASED ANOXIC SURVIVAL AFTER PRE-TREATMENT WITH
GLUCOSE. Jean Holowach-Thurston, Richard E. Hauhart, and
Elizabeth M. Jones, Wash. Univ. Sch. of Med., St. Louis, Mo.

During 6 min. of anoxia in newborn mice, brain glucose fell
72% despite a doubling of plasma glucose levels. This is a
study of the mechanism of this paradox and the effects of glu
cose administration. The increase in brain lactate was compa
tible with an uptake of glucose from the blood at a rate 5
times that calculated for animals with an adequate 02 supply.

brain glucose falls because the increase in the
rate of anaerobic glycolysis exceeds that of glucose trans
port. The effect of glucose on increasing anoxic survival was
dramatic. Dosage: glucose or mannitol 30 mmoles/kg, NaCl 15
mmoles/kg (s.c.). Pre-anoxic interval <1-140 min. In 8-12 day
old mice survival after 4.9 t 0.2 min. anoxia at R.T. in 39
NaCl controls was 5% vs 82% in 39 glucose-treated littermates.
In newborns at 340 only lout of 11 NaCl controls survived 25
min. anoxia compared to survival of all 11 glucose-treated
littermates. Even after decapitation the head of glucose
treated animals exhibited a delay in the onset of terminal
gasping and time of the last gasp (p<O.OOl). No life-sparing
effect was seen with mannitol; zero %survival in 11 mannitol
treated 9-11 day-old mice and in 10 NaCl controls vs 55% sur
vival in 11 glucose-treated littermates. In glucose-treated
mice, brain glucose was 3 times the control value (p<O.OOl).
This increase, coupled with the findings in the isolated head
after glucose treatment, suggests that glucose plays an impor
tant role in survival of the brain during anoxia.

\
THE HUMAN SIMIAN CREASE (SC) AND ITS' VARIANTS: A MINOR
BIRTH DEFECT PROVIDING A MODEL FOR INVESTIGA'UON OF SERIOUS
CONGENITAL MALFORMATION. Ernest B. Hook, Birth Defects Inst.,
N.Y.S. Dept. of Health and Albany-Med. Col.

Investigation of approximately 5000 apparently nonnal new
born infants and their mothers revealed a prevalence of the
SC or its' variants in 7.5% of males, 4.5% in female, and 3%
in mothers. Approximately a two fold increase was found in
older individuals with ventricular septal defect or idio
pathic mental retardation than in apparently nonnal indi
viduals in the same age range. These data, in conjunction
with those of others, suggest that the simian crease in an
otherwise apparently nonnal infant is a prognosticator of
diminished fitness, although the magnitude of this effect is
still to be determined. In the newborn study, factors asso
ciated with an increased frequency of simian creases were,
among others, lower birth weight, lower socioeconomic status,
presence of SC in mothers, and heavy, maternal tobacco
smoking. Stratification of the data by birth weight sug
gested that the heavy maternal smoking association with SC
is not mediated purely by impaired fetal growth. Data from
these and other studies have led to the hypothesis that the
SC is strongly affected by an incompletely dominant allele
whose penetrance is influenced by environmental factors.
(Supported by grants from N.I.C.H.H.D., N.I.H. and the
A.M.A.- E.R.F.)
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CHANGES IN THE STRUCTURE OF HUMAN PLACENTAL DERMATAN SULFATE
DURING DEVELOPMENT

Alexander M. Jamieson, Ting-Yang Lee and Irwin A.
Schafer, Department of Pediatrics, Cleveland Metropolitan
General Hospital and Division of Macromolecular Science,
Case Western Reserve University.

Optical mixing spectroscopy was used to measure
molecular weights of dermatan sulfate (OS) isolated from
human placenta at 12-18 weeks gestation and at 40 weeks
term. The effect of hyaluronidase digestion on molecular
weight was then investigated as a probe for glucuronic acid
substitutions in this polymer. Molecular weights before·
hyaluronidase digestion: 23,000 t 1500 for term placenta
vs. 21,700 t 1500 for young placenta. After hyaluronidase
digestion, molecular weights were 15,700 t 1500 term vs.
10,000 t 1500 for young placenta. These data indicate clear
differences in the macromolecular structure of dermatan sul
fate during development and suggest two possibilities: (1)
fetal OS has more glucuronic acid substitutions than mole
cules of term OS or (2) each polymer has the same number of
substitution but in fetal OS they are nearer the center of
the polymer chain. Since molecular weight of OS parallels
its solution viscosity, the structure of this polymer may
regulate the viscosity of the ground substance during de
velopment, influencing both cellular migration and mole
cular transport.

METHYLATION OF TRANSFER RNA (tRNA) AND RIBOSOMAL RNA (rRNA) in
vivo AND in BY FIBROBLASTS FROM NORMAL HUMANS AND PA
TIENTS WITH CYSTIC FIBROSIS (CF). Michael Klagsbrun and Philip
M. Farrell (Intr. by Paul A. di Sant'Agnese),NIH, Bethesda, Md.

It has been reported that fibroblasts in tissue culture from
patients with CF show decreased methylation of total RNA (Ren
nert et al., Pediatrics SO:48S, 1972). Such a change could
result from a deficiency-of one or more of the tRNA methylases.

In this study, control and CF fibroblasts were cultured in
the presence of L-(methyl- 14C) methionine and (S_3H) uridine.
RNA was then extracted and fractionated by sodium dodecyl sul
fate sucrose density gradient centrifugation. The ratios of
14C/3H incorporation revealed that tRNA, l8S rRNA, and 28S
rRNA of CF cells were methylated to at least as great an ex
tent as in the control cells. In addition, the·methylated
base composition of human fibroblast tRNA and rRNA was identi
fied for the first time by two dimensional chromatography.
The observed bases were the same for CF and control cells and
identical to the pattern previously found for RNA from yeast,
various animal tissues, and HeLa cells.

Methylation rates were also measured in vitpo by incubating
fibroblast extracts with E. coli tRNA and S-adenosyl (methyl
3H) methionine. It was found that the activities of CF ex
tracts were equal to or greater than those of control fibro
blasts and the patterns of methylated bases were again identi
cal. In conclusion, CF fibroblasts show normal methylation of
tRNA and rRNA vivo and no deficiency in tRNA methylases.

CAN METABOLIC DATA PREDICT LINEAR GROWTH POTENTIAL. Ingeborg
Krieger and Charles!. Whitten. Wayne State University and
Children's Hospital of Michigan, Detroit.

Rapid weight gain occurs in malnourished infants (MN) after
rea1imentation. Forced feeding of anorexic infants with con
genital heart disease (CHO) also causes rapid weigpt gain. The
extent to which this response is predictive of linear growth
recovery is not clear. N-ba1ance and calorie efficiency were
therefore studied in infants with known poor growth potential
(9PO) who were force-fed. Data are compared with those of 4
new and 16 previously studied controls (MN) who showed linear
catch-up growth. N-ba1ance was measured continuously for an
average of 14 days. The BMR was calculated from oxygen con
sumption. Calorie efficiency was measured by relating residual
calories to weight gain (residual calories total calorie in
take minus BMR minus a fixed amount for activity). The ratio
(7.8) was significantly higher than in controls (4.8) p<'.0.02.
The difference was due to a relatively low BMR. Calorie in
efficiency was thus not evident when relating the total cal
orie intake of 134 ca1/kg/day (controls 148) to weight gain,
6.4 gm/kg/day (controls 8.2). Although N-absorption tended to
be lower, N-retention per body weight was similar to controls.
N-retention per weight increase was in the majority higher,
but equally high N-retentions were seen in MN after an initiar
1y rapid weight gain slowed down. Although these findings
agree generally with reported data on the progeny of underfed
mother rats they were not sufficiently consistent to be pre
dictive of the potential for linear catch-up growth.

CONTROLLED FOLLOW-liP STUDY OF LOW BIRTH WEIGHT INFANTS AT 4-6
YEARS OF AGE TREATED WITH PHOTOTHERAPY. J erold F. Lucey, Jean
R. Hewitt, E. Stanley Emery, Steven Goldstein and Susan Cmlins.
Dept. of Ped., Univ. of Vt. Col. of Med., Med. Ctr. Hosp. of
Vermont, Burlington.

The purpose of this study was to examine the possible rela
tionships between neonatal phototherapy in low birth weight
infants· with physiologic jaundice and its long-term effect in
growth (height, weight, head circumference), intelligence,
speech, hearing and neurOlogic function. A total of 99 infants
(SS light treated and 44 controls) who were nart of a study
(Ped. 41:1047, 1968) were studied at 4-6 years of age.

Results to date (1/20/73) have failed to reveal any signif
icant difference attributable to phototherany between these
two groups, (Table I) when the multiple factors influencing
head growth (S.F.D •• temp., caloric intake) are considered.
An answer to the question will require a larger more carefully
controlled study in which control of the light environment of
the "normals" is precisely defined (see Lucey, et al , , A FLUX
DAY--Abstract).

No. of Ave. Head Cir Psychomet Hearing Neurolog.
Infants W..t. Nl. Sm. Nl. Abnl. Nl. Abril. Nl. Abnl.

CONTROL 44 2134l!1Rs 43 1 30 10 40 8 34 2
LIGHT SS 2072l!1Rs 48 S 22 9 3 6 46 3

Study supported by NIH Grant PHS ROI OSS6l, United Cerebral
Palsy Grant and Easter Seal Foundation Grant.

EFFECTS OF NEPHROTIC SYNDROME ON THE OUTCOME OF
PREGNANCY IN RATS
Sudesh P. Makker (Intr. by Warren E. Grupe) CWRU
School of Medicine, Department of Pediatrics,
Cleveland, Ohio

Heymann's model of autoimmune nephrosis (AN) in
rats, which morphologically closely resembles mem
branous glomerulonephropathy in humans, was used to
study the interrelations of pregnancy and nephrotic
syndrome without azotemia. 12 AN rats (22 pregnan
cies) were compared with 10 normal control rats (10
pregnancies). AN rats showed an increase in pro
teinuria (P<O.OOl) during the middle and last
weeks of gestation. Among AN rats spontaneous com
plete abortions were more frequent (54.5 vs 0%) and
the liter size was smaller (6.3 YS. 12.3). The ges
tational increase in proteinuria was more marked in
AN rats who aborted than those delivering liveborns
(P<:O.Ol). No significant difference in birth
weight was noted between AN and control rats and no
congenital malformations were seen in either group.
Survival rate of offspring was better in controls
than in AN rats at 3 weeks of age (37.16 vs 11.1%).
Nephrotic syndrome seems to affect the ability of
pregnancy to reach term, liter size and survival of
the offspring.

ALPllAl-FETOPROTEIN (AFP) AND FETAL ABNORMALITY. Aubrey
Milunsky and Elliot Alpert. (Intr. John W. Littlefield)
Harvard Medical School, Massachusetts Gen. Hoap, , Dept. of
Ped. and Med., Boston.

Elevated amniotic fluid (AF) AFP levels have been observed
in pregnancies with anencephalic fetuses. In association
with fetal distress/death, AFP levels apparently rise in ma
ternal serum. Hence the possibility arose that pregnancies
with defective fetuses may show AFP in AF and maternal sera.
We have thus far examined AFP levels by e1ectroimmunodiffu
sion in 65 amniotic fluid samples obtained at 14-24 weeks
(2 at 32 weeks) in pregnancies with a known outcome. The
outcome was normal in 52 (group A), spontaneous abortion/
fetal death in 4 (B), and abortion for defective
fetuses was provided in 9 (C). AFP levels> 2 mg % were found
in 4 cases in A, 2 in Band 4 in C. Striking elevations oc
curred in amniotic fluids from 2 anencephalic fetuses and
another fetus that died on the day of/or after amniocentesis.
Elevated levels were also noted in 1 of 2 fetuses (AF) with
Down's syndrome, in 1 of 2 with Tay-Sachs disease, in
Klinefelter's syndrome (1), and prior to spontaneous abortion
(1). The cause of markedly elevated AFP in AF from defective
or dying fetuses remains obscure. Preliminary studies sug
gest that at least in anencephaly the AFP does not rise con
currently in AF and maternal serum. Nevertheless, measure
ment of maternal serum AFP or other fetal specific proteins
may ultimately provide an important screening method to se
lect high risk patients for amniocentesis and further pre
natal studies.
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UMBILICAL GLUCOSE/02 QUOTIENT OF THE HUMANFETUS.
'P!rIlIlk ·H•.Morriss. Jr., Giacomo Meschia, Edgar L. Makowski,
ad PNderick C. Battaglia. Division of Perinatal Medicine,

of Colorado Medical Center, Denver.
To determine the role of glucose as a metabolic substrate in the

term human fetus, blood samples for umbilical venoarterial molar
differences of glucose ( and 02 ( were obtained from
umbilical artery (a) and vein from 24 fetuses at elective cesarean
section. Maternal venous (V) glucose concentration was sampled
simultaneously. Glucose/02 quotients were calculated
according to the equation: G/02 = 6 02'

Results: For 8 appropriately-grown fetuses delivered from fast
ing mothers with stable blood pressures, x [glucoselv = 82.2 mg%,
ii: [glucosela = 55.9 mg%,x[glucoselV_a = 26.3 mg%, xG/02 0.81,
and G/02 = -0.19 + 0.038[glucoselV_a, (p < 0.01). HypotenslOn
which occurred in 12 mothers was significantly associated with
conduction anesthesia, with fetal hypoxemia, and with an increased
G/02• For all pregnancies, umbilical arterial glucose concentra
tion was correlated with maternal glucose concentration:
[glucosela = 5.5 + 0.60 [glucoselv- (p < 0.001).

Thus, glucose can supply approximately 80% of substrate for
aerobic glycolysis in well-oxygenated term human fetuses of
fasting mothers.

HEMOPEXIN (Hx) IS SYNTHESIZED ONLY BY THE LIVER IN THE HUMAN
FETUS. Ursyla MlIJ!er-EberhB[d, Scripps CIInle and Research
Foundation, Dept. BIochemistry, La Jolla, Ca.

The sIte of uptake of 3H-heme and 1251-Hx, Injected I.v., is
the hepatocyte (J. Lab. Clln. Med. 76:426, 1970), whIch
appeared also to be the sIte of synthesIs of Hx (GItlin and
Blasuccl, J. Clln. Invest. 48: 1433, 1969). The relatIve amounts
of Hx, albumIn (Alb), and transferrin (Tr) were determined In
theIr Immunopreclpltates (IP). For 13 fetuses, 12-25 weeks of
gestatIon, culture fluIds of lIver, placenta, and colon were
analyzed. Cell suspensions of these organs had been Incubated
wIth 14C-lyslne and -IsoleucIne by Dr. P.F. Kohler .accordlng
to J. Clln. Invest. (In press, March, 1973).

Human serum (50 was added to allquots of culture fluIds
as a source of carrier proteIn. Then, 20 bovIne IgG (BGG)
and antl-BGG at equIvalence were added to precIpitate most of
the unspecIfic radIoactIvIty. In the resultant supernatants,
the three proteIns were precIpItated by theIr respectIve mono
specIfIc antIsera. The radIoactivity of each IP was calculat
ed In percent of the total radioactivity residing In protein
precipitated by 98% ethanol (average 73% of total cpm).
Placenta and colon cultures Incorporated no 14C into the IP of
Hx, Alb, and Tr. For liver cultures, the IP of Alb contaIned
23 to 59%, that of Hx 3 to 5%, and that of Tr < 1%. Each IP
had 120 (twIce background radIoactivity) to 3,000 cpm per 5
culture fluId. The ratIo of Hx:Alb was approximately 1:10,
whIch Indicates a very actIve fetal metabolism of Hx. Support
ed by USPHS Grants #HD-04445 and HL-08660.

CARBONIC ANHYDRASE (C.A.) ACTIVITY IN BRAIN OF MAL
NOURISHED RATS. Santiago J. Muzzo, Jorge A. Bassi
& Pedro Rosso(Intr. by Myron Winick) ColI. Physi
cians & Surgeons, Inst. Human Nutrition, New York.

Since carbonic anhydrase is felt by some to be
located almost solely in neuroglial cells, it was
used to study the question of which cell type is
decreased in postnatal malnutrition, produced in
rats during lactation by increasing litter size to
15 and feeding the dam a 12% casein diet. The cell
number deficit in the malnourished rats at 21 days
was only partially recovered by 3 weeks of rehabi
litation. Total brain C.A. activity minus red cell
actiVity (net C.A. activigy) was also dec teased by
malnutrition(1.04±0.15xlO vs
and remained less

6than
control levgls after refeed

ing (1.83±0.26xlO vs 1.63±0.18xlO ,p<0.02). How
ever net C.A. activity!mg DNA was similar in both
groups. A parallel decrease of 20-25% in the num
ber of cells and in total net C.A. activity was
found in the malnourished group and a subsequent
parallel increase of 10-11% was noted in both after
refeeding. Based on evidence that carbonic anhy
drase is almost exclusively found in neuroglia, the
present data suggest that the reduction in cell
number produced by postnatal malnutrition in rats
is primarily due to a reduction in the glial cell
fraction.

IN VITRO EFFECT OF DECREASED OXIDATIVE PHOSPHORYLATION ON
LIPOLYSIS IN HUMAN NEWBORN ADIPOSE TISSUE. Duna Penn,
Milan Novak and Ellen F. Monkus, Dept. of Ped., Univ. of
Miami, Sch. of Med., Miami, Florida

The substantial amounts of carbohydrates are believed to
be exhausted shortly after birth and fat is then used to
meet metabolic and nutritional requirements. Energy yield
ing substrates such as glucose and pyruvate enhance lipolysis
more than norepinephrine in neonatal adipose tissue. Adult
tissue responds well to norepinephrine but is insensitive to
added glucose. Lipolysis seems to be controlled by hormone
sensitive lipase, which in turn is dependent on the adenyl
cyclase-cyclic AMP system. Hence the activation of lipolysis
requires energy (ATP) production.

In glycerol release measured in intact fragments of
neonatal adipose tissue suspended in glucose containing
medium (100 mg'7.) was significantly lower (1'< 0.0025) in
medium equilibrated with nitrogen than in incubations equili
brated in room air. Glucose stimulated lipolysis in suspen
sions of neonatal adipose cells also decreased below the
basal level in the presence of oligomycin. The concentration
of oligomycin used (5 pg/ml) was sufficient to block 60% of
norepinephrine stimulated oxygen consumption in adipocytes.

Thus anaerobic glycolysis is insufficient to maintain glu
cose stimulated lipolysis. These findings are in agreement
with the reduction of .blood glycerol and free fatty acids in
acute hypoxia. They offer additional clarification of the
profound disturbances in metabolism in neonatal asphyxia.

THE CELL CYCLE IN PATIENTS WITH CHROMOSOMAL
ANOMALIES. Porter and Betty Paul, Birth
Defects Institute, N.Y.S. Dept. of Health and Dept.
of Peds., Albany Med. Col. of Union Univ.

Retarded growth and the other clinical signs
which the autosomal trisomy syndromes have in common
may be caused by a decreased rate of cell prolifera
tion. We measured the length of cell cycles in
patients with abnormal chromosomal constitutions by
pulse labeling cultured fibroblasts and counting
labeled metaphases. The patients with the trisomy
18 and Down's syndromes all demonstrated an increase
in the total length of the cell cycle and particu
larly in the length of Gl. Cells from a patient
with mosaicism (66% 46,XY; 28% 47,XY+2l) had a
normal cell cycle. Thus, it appears to be.the
increase in the length of the cycle in these syn
dromes which slows the rate of cell proliferation
causing growth retardation and perhaps affecting
differentiation at specific stages in development.
The finding of an alteration in the Gl stage in
neoplasms may be significant in view of the fact
that patients with abnormal chromosome constitutions
have an increased susceptibility to malignant trans
formation.

Osmotic composition of human fetal kidney in rela
tionship to its function in utero. W.J.Rahill and
J.Koo, Dept. of Ped. State Univ. of N.Y.at Buffalo.

human fetal kidney functions in utero but
what purpose it serves is unknown. From human fe
tuses 6-16 cm in crown-rump length (gestation age
75-122 days) kidneys were quick frozen (10-30 min.).
Inner (medullary) and outer (cortical) specimens
were taken from larger kidneys. In 8 fetuses mean
plasma Na was 169 (157-184) K 11 (9.0-12.1) meq./L.
Tissue concentrations of Na, K, Cl and urea were
also high and fell as fetal size increased (Na 189,
n=13, CR 6.0-9.3 to 144 meq/L water n=16, CR 6-16,
K 101 to 79, urea 23 to 13 mm/L water). Urine, how
ever, was dilute (sp. gr. 1.002-1.004, n=8). Ratios
of Na and urea in inner and outer sections (Na 1.10,
urea 1.05 n=16) showed no gradient. These results
suggest that the fetal kidney .at this stage active
ly promotes growth by conserving solutes, with water
retention occurring secondarily. The absence of
corticomedullary gradients for Na or urea indicates
that the postnatal mechanism of water conservation
via the countercurrent multiplier and exchanger
functions of the renal medulla are absent. These
data suggest a major function for the human fetal
kidney in early gestation. (Supported by the Kidney
Foundation of Western New York and the Kidney r" "ase
Institute of New York)
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OXYGEN (02) TOXICITY ON FETAL KIDNEY AND LUNG IN ORGAN
CULTURE. Jack S. Resnick, David M. Brown &Robert L. Vernier.
Univ. of Minnesota, Dept. of Ped., Minneapolis, Minnesota

Optimal 02 concentrations have not been evaluated for devel
oping organs, despite evidence of deleterious effects of high
02 concentrations on various immature organs (lung and retina).
We have investigated the effects of varying 02 concentrations
on developing fetal mouse kidney and lung in an organ culture
system. We also investigated the effects of hypokalemta on
these developing organs.

The fetal kidney developed severe toxic cell changes in
p02=707 mm Hg while dichotomous branching and nephrogenesis
were inhibited when compared to kidneys in p02=140 mm Hg. In
termediate oxygen concentrations had similar, but less severe
effects. The fetal lung showed similar toxic cell changes and
inhibition of normal bronchiogenesis in p02=707 mm Hg compared
with lungs grown in p02=140 mm Mg. In both kidney and lung,
there was a suggestion of an age related toxicity; YOunger
fetal organs days) were more severely affected than
older organs (12-13+ days). No adverse effects of hypokalemia
on organogenesis were noted. These findings show that 02 in
high concentrations is toxic to developing fetal mOUSe lung
and kidney in organ culture. Supported by USPHS grants AM-
15146, HD-50477 • No. successful cultures 00

total no. cultures
OXYgen Cone. Kidney Lung

95% 02 (p02-707 mm Hg) 0/374(0%) 0/110(0%)

mm

EFFECTS OF ADRENOCORTICOSTEROIDS ON DEVELOPMENT OF THE KIDNEY
AND LUNG IN ORGAN CULTURE. Jack S. Resnick, Robert L. Vernier,
& David M. Brown. Dept. of Ped , , Univ. of Minn., Mpls., Minn.

Experimental polycystic kidney disease has been produced in
newborn rabbits by the administration of corticosteroid com
pounds to the pregnant female, and may be related to the devel
opment of hypokalemia. We have studied effects of cortico
steroids upon the development of fetal mouse kidneys and lungs
in an organ culture system using direct photomicroscopy and
histology. Deoxycorticosterone was toxic and inhibited normal
epithelial branching and nephrogenesis/bronchiogenesis at 2.5
x 1O-4M but had no effect on kidney or lung at 1O-4M. No
differences were noted between high or low potassium media.
However, an age dependent effect was present, where older kid
neys were less effected.. No abnormalities were noted with
hydrocortisone (10-6 to 2.5 x 10-4M) or 9-a fluorohydrocorti
sone (9-a Fl.) (10-4 to 10-3M) in either high (7.3-12.1 mEq/L)
or low (1.8-6.0 mEq/L) potassium media. However, measurements
of surface area of kidneys suggests that 9-a Fl. (5 x 10-4M)
inhibits overall growth. day control kidneys had a mean
surface area of 5.66 units while steroid treated kidneys had a
mean surface area of 4.05 units (p< .001). The potassium con
centration of the media not an independent variable upon
the surface area. These studies demonstrate a toxic or inhibi
tory effect of some corticosteroids compounds on normal
development of fetal mouse kidney and lung. Careful observa
tions are necessary in studies evaluating the use of cortico
steroids in pregnant mothers to prevent hyaline membrane dis
ease. Supported by USPHS grants AM-15l46, HD-50477.

Porphyrin synthesis by cultured human fetal cells. Arleen
Rifkind and Soja Bennett. Cornell Univ., N.Y., N.Y. 10021.
Intro. by Maria New.
Metabolism of foreign compounds and steroids requires heme en
zymes. The ability to regulate porphyrin and heme synthesis
could affect fetal risks from exposure to environmental chemi
cals. Delta sminolevulinic acid synthetase (ALAS), the rate
limiting enzyme in porphyrin synthesis can be induced by drugs
and hormones in adult liver and kidney. While embryonic avian
liver is responsive to ALAS induction, livers of fetal andneo
natal rats, rabbits and guinea pigs are relatively refractory.
In contrast, many tissues can synthesize porphyrins when
supplied with the precursor delta sminolevulinic acid (ALA).
Liver and kidney cells from 11 and 18 week human fetuses, were
grown in primary culture. Porphyrins were formed when ALA was
added to the culture medium. Maximum liver cell conversion of
ALA to porphyrins occurred in cells grown for 3 days. By 5
days porphyrin synthesizing activity had decreased by 90%.
Whereas chick embryo liver cells form mostly coproporphyrin,
human liver cells formed more protoporphyrin. Human fetal
cells did not synthesize porphyrins when drugs and hormones
were added to the culture media. In summary:Human fetal liver
and kidney cells capable of metabolic activity were grown in
culture. They were able to synthesize porphyrins from precur
sors but not in response to drugs and hormones. The findings
suggest that in humans as in other mammalian species, ALAS is
not inducible during early fetal development, and that the

heme as readily as the
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StimuJ.ation of Tumor Cells Elcposed to Antib<ldy.
W. T. Shearer, G. W. Phil.pott, C. Stewvt, and C. W. Pa.
Barnes Hospital., Washington Univers11;,y School of Medicine,
Department of Medicine, st. Louis, Mo. 63110

It is known that antibodies to surface antigens !In lympho
cytes stimul.ate bl.ast transformation and increased
dine uptake. We confirm a simil.ar rol.e for antitumor anti
body in immunol.ogic enhancement of tuDrJr cell growth. We
have studied the ability of anti-trinitrDphenyl. (TNP) anti
body to augment 125iododeoxyuridine (125IUdR) uptake in TNP
substituted HEp-2 cells in tissue cul.ture. After 30 minute
exposure of TNP-HEp-2 cells to anti-TNP antibody a l..5-fol.d
increase in cell uptake of 1.25IUdR (seo.or tripl.icate deter
minations) and a l.5-fold increase in the number of cells as
measured by counting cell nuc1.ei (P<:0.05 tripl.icate deter
minations) was observed as compared to control. cells after
72 hours incubation. 9f!I1o of the radioactivity remained in
the cell pellets atter 2 extractions with 6'fo trichl.oroacetic
acid and 85% of the radioactivity was in the isol.ated cell
nuel.ei.

findings IIlS¥ expl.ain the phenomenon of immunol.ogic
enhancement of tumor growth. Supported by Grants from the
National Institutes of Heal.th.

RELATIONSHIP OF CALCIUM, PHJSPHATE, URINARY CYCLIC AMP,
ACID EXCRETION IN THE NEWBORN. S. R. Siegel, J. C. M. Chan,
R. Fiser, and W. Oh, UCLA Sch. of Med., Harbor Gen. Hosp.,
Dept. of Ped., lorrance, ce ,; and USC Sch , of Med., Chl.ldren's
Hasp. of Los Angeles

Calcium (Ca) and phosphate (P04) balance, urinary 5'cycllc
adenosine monophosphate (CAMP), and acid excretion were
studied In 46 newborn Infants, <gestation: 28-41 wks.) at 24
48 hrs. of age. Sera was obtained at the end of the timed
urine collectIon period (2-14 hrs.>. The 28-33 wk. gestatIon
Infants were fed by continuous Intravenous 10% dextrose In
water; 34-41 wks. with oral commercial formula. Serum Ca and
P04 Increase with gestatIonal age (G.A.) (r =0.75 and 0.38
respectively). Urinary Ca excretion Is unrelated to both
serum Ca and G.A. Urinary PO, excretIon was higher In 28-33
wk. Infants (19.1 4.8 hr, than term babies
<0.98 + 0.45) and unrelated to both CAMP and tltratable acid
(T .A.)7 Percent fractlona I urI nary P04 excretion of filtered
P04 Is Inversely related to G.A. (r = -0.67). CAMP/Ccr,
average 56.7 ± 5.3 pM/ml Ccr, was unrelated to G.A. Ammonium,
T.A. and net acid excretion Increase with G.A. (r = 0.43, 0.48
and 0.52 respectIvely), and statistically similar In 10 small
for date when compared with term Infants. ThUS, the reduct ton
In P04 reabsorption In the 28-33 wk. Infants may be due to de
creased TMP04' resulting from the competitive Inhibition of
glucose reabsorption and perhaps tubular Immaturity. LImita
tIon In T.A. In low G.A. Infants Is not related to reduced
P04 excretion.

IRCIf DEFICIElfCY: PROTEX:TIVE ADAPrATICIf IN LIVER DBA SYNTHESIS.
MarUi A. SUmes and Peter R. De.llman, Dept. of Pediatrics,
University Cal.ifornia, San Francisco.

During the deVelopment of iron deficiency in the rat, cer
tain abnormalities in l.iver DNA synthesis were found to accom
pany progressive anemia without appai'entl.y being secondary to
it. Rats were given a semi-synthetic diet with or without
added iron, from age l.0 days. As anemia progressed (Bet
of control.s), total. liver weight and RNA content started to
decline whereas IIfA remained normal. Only as the anemia be
came more severe (Bet 401> of control.s) were diminished liver
DNA and retardation body growth detected. Incorporation of
32p into DNA, which should be indicative of total. lJ(A synthe
sis, became decreased in the iron deficient groups. In con
trast, incorporation of 3H-tbymidine into lJ(A and the activity
of tbymidine kinase remained normal. or increased even in se
vere iron deficiency (Bet 301> of controls). The l.atter two
parameters reflect the activity of salvage pathway by which

from DNA catabol.ism is reutiliZed. The fact that
protein ca10rie mal.nutrition decreases both types of IIfA syn
thesis suggests that the maintenance of the synthesis from
salvage pathway i8 characteristic of iron deficiency rather
than a non-specific resul.t decreased intake of the diet.
Next, the response to treatment with IM iron dextran indicated
that changes in l.iver nucleic acid metabol.ism were not secon
dary to anemia. There _s a marked increase in RNA and IIfA
synthesis, as well as in total. liver weight, within two days,

response in Hct. (Supported by USPm



TRAJiSlfTSSION OJ' LIGJll' THROUGH LIVIlJG TISSUE. Thomas R.C. Sieson.
and x..tthew Wickler. 1\••r". Pediatrics, Temple UniT. School of
Medicine, Philadelphia 'intr. by Angelo M. Di George).

The trauamission of 3 types of fluorescent light (broad-spec
t1'llll dqlight - F2ar12/D, broad-spectrum blue - F2ar12/B, and nar
rov-apectrum blue - F2ar12/BB) was measured through various
thicknesses of abdominal wall in 18 Wistar rats. The lupe had
the flux 19.2 ca. from the light source: F2OT12/D =
1.45 ../om • F20r12/B = 0.90 _/cm2, and F2ar12/BB = 1.30 _/cm2.

TraBBmission b,. F2ar12/D laape through full-thic1mess walls
(0.20 ca.). derais-epidermis (0.086 em.) and muscle-fat-subcuta
neous tissue (0.108 ca.) was 14.4%. and 20.2% respectivel,.;
by F2ar12/b it was 3.5%, 5.5%. and 1l.0J6 respectivel,.; by
F2OT12/BB 11; was 6.5%. 8.0J6. and 12.2% respectivel,.. There was a
reduction of transmission as distance from a light source in
creased.

These data indicate that broad-spectrum (White) light has
greater tissue penetrance than narrow-spectrum blue light or
broad-spectrum blue, which has in the latter case a smaller flux
in the regions above 500 DIll. (green. yellow. red) than white
light. However. the transmission of violet and blue visible light
is of a degree that will perllit photochemical reactions to take
place in tissue below the dermis. including the """,euler bed of
the body integuaent. This has iIlplications not only in the use
of phototheraP7 but also in the choioe of envireDlllental lighting
in newborn nurseries.

DEVELOPMENT OF METHIONINE-ACTIVATING ENZYME (MAE) IN FETAL
AND NEONATAL LUNG OF HUMAN, MONKEY AND RABBIT. Hans J.
Sternowskv, Niels C.R; Ratha, Gerald E. Gaull. Dept. Ped.
Res., NYS Inst. Basic Res. Ment. Retard., Staten Island; Dept.
Ped., Clln. Genet. Cent., Mt. Sinai Sch. Med., CIty Univ.
N.Y.; Dept. Ped. & Med. Chem., Univ. Helsinki.

Methionine as S-adenosylmethlonlne Is the major donor of
methyl groups such as those used for the synthesis of the
surfactant lecithin by the ''methylation pathway".

MAE spec. act. is lower (1.1 .umo1es/mg prot/h) in fetal
rabbit lung at term than In mid-pregnancy (5.1). Rhesus mon
keys show an increase near term from 1.2 to 8.9 and gradually
reach mean adult spec. act. (1.0) within 5 months. Human
fetal lungs (N-I9) show an Increase In spec. act. (1.2 to 7.3;
r-0.87; p(O.Ol) with Increasing crown-rump length (3.5 to 25
em). After birth, MAE spec. act. decreases within 5 days to
2.8.

Binding capacity of MAE for methionine Is high (SO 5=1.8mH)
compared to that for ATP (SO 5=6.4 mH). The pH optima In
human fetal liver (7.0) and fetal lung (6.4) suggest a
special adaptation to low Intracellular pH In lung.

Rabbit fetuses cannot survive premature birth prior to two
days before term, whereas monkey and human fetuses can. It is
possible that· the survival of prematurely-born primates is
facilitated by the increased activity of lung MAE, providing
the necessary methyl groups for lecithin biosynthesis. The
inability of the rabbit to survive may be because of its de
creased ability to activate methionine In lung.

SUBCELLULAR DISTRIBUTION OF GH; EFFECT OF CORTISOL AND ESTRO
GEli. Joseph ThOlll&B. VaddaDahally T. Maddaiah. Platon J.
Collipp, Viswanathan Balachandar and Shang Y. Chen. Nassau
County Med. ctr., Dept. of Ped., East Meadow, N. Y.

. It has been shown that mitochondria from bypox rat liver
accUlllU1ate growth hormone significantly within 5 minutes of
intravenous injection. HGH has been shown to stimulate mito
chondrial protein and RNA synthesis, and cortisol and estra
diol blocked the stimulatory effect of HGH. The liver sub
cellular distribution of 3H-HGH 10 minutes atter int.ravenous
injection into cortisol and estradiol treated (5 days) hypox
rats is shown below (hOlllOgenate .. 100%). Cortisol treatment
reduced mitochondrial uptake of l&bel.ed hormone significantly
(p <.05). There was no significant difference in the other
tractions, or in subcellul.ar distribution in the estrogen
treated rats.
Treatment Nuclear Mitochondrial Microsomal
Sal.ine 20 i 2.6 32.7 £ 4.1* 22.7 £ 4.6 24.3 .86
Cortisone 20.2 ± l..6 25.6 ± 2.6* 26.7 ± 3 27.1 ± 4.l.
Estrogen l.6.2 ± 2.5 34.3 ± 1.7 27.7 ± 2 21.5 ± l..5
Il;ypox rat l.iver by electron microscopy had increased numbers
of mitochondria and decreased mitochondrial matrix density. GH
treatment reduced sOIIle of these changes. When GH was injected
along with cortisol. or estrogen, intensity of growth hormone
effect was decreased. These results hel.p expl.ain the ob
served bl.ocking effect of cortisone on the stimulatory effect
of HGH on mitochondrial. protein synthesis and perhaps on
Unear growth in chil.dren.

REGULATION OF PROLINE BIOSYNrIlESIS IN CULTURED HUMAN FIBRO
BIASTS: FEEDBACK INHIBITION OF PYRROLli'IE-S-CARBOXYLATE
REDUCTASE. David L, Valle, Sylvia J.
Phang, (Intr. by Paul A. di Sant'Agnese), Branch,
National Cancer Institute, NIH, Bethesda, Md.

In mammalian cells, the synthesis of proline from ornithine
requires two reactions. The first, catalyzed by ornithine-B
transaminase, converts ornithine to alpyrroline-S-carboxylate
(PCA). PCA is then converted to proline by pyrroline-S
carboxylate reductase. We have developed sensitive radio
isotopic assays which enable us to measure both these enzymes
in extracts from as few as lOS cultured cells. Using these
techniques, we studied the PCA reductase of a normal human
male fibroblast line (DSSO). Enzyme activity was constant
throughout all phases of culture growth at 600 ± 100 nmoles
proline produced/hour/mg protein. The Km for PCA was 4 x
10-4 M. Unlike a previously described rat liver PCA reductase,
we found the fibroblast enzyme to be exquisitely sensitive to
feedback inhibition by proline. Kinetic analysis revealed a
competitive type inhibition. Under the conditions of our
assay, there was Sar. inhibition at 2 x 10-4 M proline and
greater than 90% inhibition at 1 x 10-3 M proline. Hydroxy
proline and numerous analogues of proline were at least an
order of magnitude less effective as inhibitors. This
specific, sensitive negative feedback inhibition by proline
may play an important role in regulation of proline biosynthe
sis in peripheral mammalian cells.

SERUM ALPIIA-FETOPROTEIN AND MALIGNANT TERATOMA IN CHIIDREN.
Jaw J. Wang, Edward Sarcione, Mary Bohne, and Lucius F. Sinks.
Roswell Park Mem. Inst., Buffalo, New York and The State Univ.
of New York at Buffalo, Buffalo, New York.

Alpha-fetoprotein (AFP) is a specific circulating embry
onal and fetal alphal-globulin with a molecular weight in hu
mans of about 70,000. The protein is not detectable in human
serum after the first several weeks of life, but it re-appears
with the development of a primary liver cancer or embryonal
tumors of the ovary and testis. Seven children with gonadal
or sacrococcygeal malignant teratoma, and 20 with a variety of
other malignant tumors, e.g. neuroblastoma, lymphosarcoma,
rhabdomyosarcoma etc. were tested qualitatively and quantita
tively for serum AFP. AFP was detected by OUchterlony's dou
ble diffusion technique, using monospecific rabbit antiserum
to human alphal-fetoglobulin. The quantitation was made by
the radial immunodiffusion technique of Mancini. Elevated
levels of AFP in serum (25.7 - 7.8 mg%) were observed in 5 of
7 children With malignant teratoma. Of the 2 negative sera,
both came from patients who had been free of active disease
for more than 2 years. Four patients with active disease had
either no response or partial response to therapy; serial study
of AFP showed continued elevation. One patient achieved com
plete tumor regression following chemotherapy, and his AFP
returned to normal. On surgical re-exploration, no tumor could
be found. In the control group of 20 children with other tu
mors, none had a detectable level of AFP. AFP is thus useful
in the diagnosis and assessment of the efficacy of therapy in
children with malignant teratoma.

TIlE STUDY OF CELLULAR MECHANISMS FOR TIlE INCREASED LEVELS OF
FREE CYSTINE AND TIlE MOLECULAR UTILIZATION OF TIlE CYSTEINE IN
CYSTINOTIC CELLS. John R. Waterson, Williu P. "inter·, and
Roy D. Schmickel (Intr. by William J. Oliver). Univ. of Michi
gan Medical Center, Univ. Hosp., Dept. of Ped , , Ann Arbor,Mich

The most striking finding in cystinosis is the high level
of free, intracellular cystine, yet it has not been deter
mined how this pool is formed or how it is utilized. Since the
pool of free intracellular cystine can be derived from the
dietary extracellular cystine or from intracellular synthesis,
we tested both sources a cause of the high intracellular
levels. In cystinotic fibroblasts extracellular 3SS-cystine
rapidly appeared in the high intracellular pool, in the pep
tide glutathione, and in protein. In contrast, 3SS-methionine
did not appear in the high cystine pool, but was present as
3SS-cysteine in glutathione and protein. It appears that ex
tracellular but not synthesized cysteine contributes to the
high intracellular pool. The utilization of cysteine was also
studied since a low affinity (Km) of cysteine for cysteinyl
tRNA synthetase would be a cause of increased intracellular
cysteine. The Km for cysteine using cysteinyl-tRNA synthetase
from normal and cystinotic cells was 2.S x 10-6 M and 1.7 x
10-6 M respectively. The specific activity of cysteinyl-tRNA
synthetase was S.8 protein/lO min for normal cells
and 6.1 protein/IO min for cystinotic cells. In
addition the acceptor activity of tRNAcys in cystinotic and
normal cells was comparable.
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PARENT-SPECIFIC HEIGHT STANDARDS FOR PREADOLESCENT CHILDREN
OF THREE RACIAL GROUPS, WITH METHOD FOR RAPID DETERMINATION.
John Wingerd, Irene L. Solomon, Edgar J. Schoen.
Kaiser-Permanente Medical Center, Department of Pediatrics,
Oakland, California.

Since accurate appraisal of childhood growth depends upon
consideration of family background, we have investigated the
relation of children's heights to those of their parents in a
large multiracial California population. 59,000 Height meas
urements of 11,233 children aged 1 to 9 years were recorded
by the Child Health and Development Studies. For each child,
midparent height was determined as the simple average of the
heights of both parents. To determine centile points for
children taking into account parents' heights, the data were
treated as a whole and the necessary modifications for sex,
ra=e, and parents' height were derived by regression analysis.
Parent-specific expected height tables for children of given
age, sex, and racial group whose midparent height is between
156 and 184 cm have been prepared. The difference between
the child's expected and actual height can be used to obtain
the child's height centile rank corrected for parental height.

To make the data readily available for clinical use, we
have also devised a "slide rule" for relating a chd Ld" s height
to that of his parents. It is hoped that the availability of
the slide rule will sufficiently simplify the inclusion of
parental height in the calculation of children's height
centiles to make this corrected estimate a usual clinical
practice.

SERUMo(-FETOPBOTEIN LEVELS IN AGA AND SGA NEWBORN INFANTS.
ChaP-YUIll< Yeung" M. Adinol.fi and John R. Hobbs (Intr. by
John C. Sinclair), llMcMaster University Medical Centre,
Department of Ped,iatrics, Hamilton, Ontario, Canada.

The logarithms of the levels of serum.,(-fetoprotein were
found to have a significant inverse relationship with both
the gestational age and the birth weight of 140 normal
appropriate-for-gestational age (AGA) newborn infants. 19
small for gestational age (SGA) infants had normalo(-feto
protein levels for their gestations but significantJ;y lower
levels for their birth weights. 5 other SGA infants who had
demonstrable congenital anomalies were found to have signi
ficantJ;y higher levels of the protein for their gestational
ages but 110rmal levels for their weights. They were cases
of Down'.s syndrome, tracheo-esophageal fistula, agenesis of
lung, congenital heart with poJ;ydactyJ;y, and renal anomaJ;y.
It is suggested .that estimation of the serum oC.-fetoprotein
levels may provide an approach to the earJ;y detection of
congenital anomalies.

DEVELOPMENTAL PHARMACOLOGY

INHIBITION OF DRUG METABOLISM BY STEROIDS AND A VARIETY
OF NATURALLY OCCURRING SUBSTANCES. Lester F. Soyka and
Fred W. Deckert. Unlv, of IL., Sch, of Basic Mea. sci., Dept. of
Pharmacol., Chicago, IL. 60680

We have demonstrated that pregnanolone and related metwolites
of progesterone inhibit hepatic microsomal drug metabolism (J Pharm
Exp Ther 182: 320, 1972). Because such steroidal activity might ex
plain the TOW rates of drug meteecllsm in the neonate, a survey was
mode to classify inhibitory substances. Of 75 steroids having a variety
of structures and endocrine activities only 21-hydroxypregnane-3,20
dione was a more patent inhibitor of p-nitroanisole demethylation by
hepatic microsomes than pregnanolone. Norethindrone, and 6 steroids
having a structure closely related to pregnanolone, hod equivalent
inhibitory activity. Inhibition was greater when microsomes from
female (virgin or pregnant) rather than male rats were used as the test
system. Androgens hod low activity; natural estrogens were inactive.
Corticosterone was moderately inhibitory. Synthetic corticosteroids
hod little or no activity, as did cholesterol and related compaunds,
fatty acids and esters, ceramides, gangliosides, phosphatidyl inositide
and other natural fatty acid conjugates, and a variety of indoles and
lipids. Definition of the structural requirements for steroids to exhibit
inhibitory activity and the exclusion of a variety of components of the
endoplasmic reticulum strengthens our proposal that the patent inhibit
ory substances extracted from neonatal rat liver microsomes probably
are steroids and possibly metabolites of progesterone.

HYPOTHYROIDISM AND HEPATIC MICROSOMAL DRUG METABOLISM DURING
GROWTH. J.V. Aranda*, K.W. Renton*, G. Kunos*, G. Boyd*, N.R.
Eade* and E. Colle. McGill Univ., Dept. of Pharmacology and
Montreal Children's Hosp. Research Inst., Montreal, Canada.

Hypothyroid adult patients have diminished drug biotrans
forming capacity. In thyroidectomised adult rats, this is due
to decreased activity of the hepatic microsomal mixed function
oxidase(HMMFO). The effect of hypothyroidism on HMMFO during
growth period has not been studied and to determine this,
weanling rats were fed with O.lS% propylthiouracil(PTU) diet
to induce hypothyroidism. The HMMFO· components shown below,
aminopyrine N-demethylation(AmpND), a type I substrate oxida
tion and aniline P-hydroxylation(AnOH), a type II substrate
oxidation, were then measured. Compared to age_atched con
trols, the results indicate that PTU-induced hypothyroidism
decreases electron flux and HMMFO activity, and preferentially
inhibits a type II substrate oxidation during growth. This
suggests that drugs which undergo hepatic biotransformation
should be cautiously used in children with hypothyroidism.

EnZymes (M+SE, Controls (6) HyPo thyroid (8)
NADPH oxidase 7.90 ±0.26 4.94 ± 0.5S <0.001
cyt c reductase* 121.69 ±8.99 88.6S ±10.14 <O.OS
cyt P4S0** 0.48l±0.020 0.S09± 0.020 N.S.
cyt P4S0 reductase* 2.03 ±0.28 2.1S ± 0.23 N.S.
AmpND* 2.S9 ±0.30 2.73 ± 0.16 N.S.
AnOH* 0.270±0.009 0.103± 0.016 <0.001
T4 (pg %) 6.60 ±0.19 3.00 ± 0.21 <0.001
*nmolesfmg protein/min **nmoles/mg protein

THE EFFECT OF INTRAUTERINE MALNUTRITION UPON HEPATIC DRUG
METABOLISM. Saroj Mehta, Margareta Eriksson, Charlotte S.

Sumner J. Yaffe. Dept. of Ped., Sch , of Med., State
University of New York at Buffalo, Buffalo, New York.

Two methods were utilized to produce intrauterine malnu
trition in rats (1) dietary protein restriction with 8%
casein (2) mechanical reduction of the circulation to one of
the uterine horns on the 17th day of gestation. The hypo
trophic rats produced may be compared to their normal litter
mates from the other uterine horn. In both types of malnu
trition a decrease in body and liver weights was still
present at weaning, although food intake was not restricted
after birth. Oxidative pathways for drug metabolism were
increased for aminopyrine and decreased for aniline in both
experimental groups as determined in vitro. Reduction and
conjugation were not altered in either group. The content of
cytochromes P4S0 and bS did not change in the protein
restriction group but was diminished in the hypotrophic rats.
Sleeping time, following administration of hexobarbital, was
prolonged in the protein restriction group but unaltered in
the hypotrophic animals. This reflects the additional
changes in receptor (brain) which are the consequences of
prolonged intrauterine malnutrition.

DRUG PROTEIN BINDING IN THE NEWBORN INFANT by Joseph Krasner,
Ph.D., George P. Giacoia, M.D. and Sumner J. Yaffe, M.D.,
State University of New York and Children's Hospital, Buffalo,
N.Y.

The in vitro techniques of equilibrium dialysis and ultra
filtration were utilized to investigate the binding of di
phenylhydantoin, salicylate, nafcillin and bilirubin to plasma
proteins from newborn infants. At plasma concentrations of
16 the unbound fraction of diphenylhydantoin in cord
plasma was 11%. The percentage of unbound diphenylhydantoin
had a positive correlation with the serum concentration of
bilirubin, suggesting a competitive binding site. The associ
ation of salicylate to cord blood albumin was 1.7 x 105 m-l
(9S% bound at S mg %). Nafcillin had an association of 1.2 x
104 M[l to proteins in cord blood serum (approx. 49% bound at
200 pg/ml). The binding of these drugs to newborn plasma
proteins differs from that reported for adult plasma. The
apparent association constant for bilirubin binding to puri
fied albumin obtained from pooled cord blood (S.2 x 107 M-l)
exceeded the binding found with adult albumin (2.4 x 107 Mrl).
A fluorometric method was used to study drug-bilirubin compe
tition for protein binding sites in neonatal serum. Minimal
displacement was found at usual therapeutic concentrations of
salicylate, nafcillin, sulfisoxazole and diazepam.
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INCREASED DIGITALIS REQUIREMENTS FOR ENHANCED MYOCARDIAL CON
TRACTILITY IN NEWBORN RABBITS. Robert C. Boerth, Thomas P.
Graham, Jr., and James B. White. Vanderbilt Univ.Sch. of Ned.,
Division-of Pediatric Cardiology, Nashville, Tennessee.

It is well known clinically that for therapeutic inotropic
effects of digitalis the newborn and young child require 2 to
5 times more digitalis per unit body weight than do adults.
However, it is not known whether this difference is due to an
age-related change in myocardial sensitivity to this drug. In
this study, dose-inotropic response relations of ouabain (0),
a digitalis glycoside, were examined in isometrically contrac
ting papillary muscle preparations from 8 newborn rabbits (NB)
and 8 adult rabbits (A). NB ranged from 9 to 17 days of age
(mean = 13). All data were divided by muscle cross-sectional
area to correct for differences in muscle size. Prior to ad
ministration of 0, developed stress (DS) was g/mm2
(mean + SEM) in NB and 2.08+0.53 g/mm2 in A, and dS/dt was

g/mm2/sec in NB g/mm2/sec in A. 0 pro
duced linear dose-response curves of DS and dS/dt in papillary
muscles from both NB and A, however the curves for NB were
shifted significantly to the right of those for A. IThe dose
of 0 at which DS was 50% of the maximal response (ED50) was
2.92 X 10-7M in NB compared to 1.72 X 10-1-1in A. It is con
cluded that newborn myocardium is less sensitive to the ino
tropic effects of digitalis than is adult myocardium, and
that this could explain why relatively larger doses of digi
talis are required in the newborn and young child for thera
peutic effects.

HEXACHLOROPHENE: PHARMACOKINETICS AND TOXICITY IN DEVELOPING
MICE. Leland W.K. Chung, Margaret Warner, and Allen H. Neims.
McGill Univ., Montreal Children's Hosp., Roche Developmental
Pharmacology Unit, Dept. Ped. & Pharmacol., Montreal.

The role of hexachlorophene (HCP) in the newborn nursery
rests in part on relationships between animal toxicity, human
pathoiogy, and blood levels. considerations prompted us
to study 1) pharmacokinetics; 2) hepatic uptake; 3) plasma
protein-HCP-bilirubin interactions; 4) temporal "aspects of CNS
toxicity; and 5) relative sensitivity of developing, as against
mature, brain. Adult female mice (C-57) were injected sub
cutaneously with l4C-HCP (6 mg/kg). HCP distributes rapidly
with highest levels in plasma and liver. Plasma"HCP levels
peaked at 2 hrs (8 ug/ml) and decreased in first-order fashion
thereafter to 18 hrs with ti, 4.5 hrs. Other tissues, except
brain, revealed identical elimination half-times. In brain,
HCP levels maintained a plateau for 6 hrs. No significant dif
ference in distribution was observed between adult'and 5-day
old mice, but newborn animals displayed two-fold higher brain/
liver ratios. Gel filtration patterns of cytosol from mouse
liver suggest participation of ligandin in hepatic accumula
tion. With human serum, maximal levels of bilirubin and HCP
seen in the nursery, do not alter appreciably each other's
binding to protein. Within 48 hrs after a single injection of
HeP, 80 mg/kg, status spongiosus is apparent in mice. Compa
rative studies with developing animals are incomplete, but do
reveal increased sensitivity.

PLACENTAL TRANSFER AND PHARMACOKINETICS OF DIGOXIN IN THE
PREGNANT EWE. Sharanjeet Singh, Peter Fehr, Bernard L. Mirkin.
Depts. of Ped., Obst., 'Phc1., Div. Clin. Phcl. Univ. of Minn
esota, Mpls., Minn.

Digitalis glycosides have been used as an adjunct in the
management of heart failure in utero. The disposition of dig
oxin in the maternal-feto-placental unit has been studied.
Catheters were implanted in the maternal femoral vein (MFV) and
artery and ud>ilical vein and "rtery of the pregnant ewe.
Digoxin (0.007, 0.02 and 0.03 m&/kg) was administered via the
MFV and sequential blood samples drawn from each catheter site.
Amniotic fluid and tissue specimens were also obtained.
Digoxin levels were determined by radioimmunossay (Smith 1969,
Singh & Mirkin 1972). The maternal to fetal plasma digoxin
ratio varied with the dose and time of sampling as follows:

Digoxin Maternal/Fetal Plasma Digoxin Ratio
Dose
(mg/kg) 5 min. 60 min. 120 min. 180 min.

0.007 33
0.02 65 1.0 1.0 1.0
0.03 633 4.0 5.6 4.0

The cone. of digoxin in the amniotic fluid exceeded the fetal
plasma cone. and approximated the cone. of the steady state
maternal plasma cone. These data suggest that the amniotic
fluid may act as a reservoir containing large amounts of
digoxin. (Supported by USPHS Grants GK 01998 and GM 15477).

TOBRAKYCIN: MATERNAL-FETAL PHARMACOLOGY. Betty Bernard, Sal
vador J. Garcia, Charles A. Ballard, Daniel Ivler, Lauri D.
Thrupp, Allen W. Mathies and Paul F. Wehrle. Depts. of Peds.
and Obstetrics, USC School of Medicine, Los Angeles, Calif.

To investigate the maternal-fetal ,transfer of tobramycin
(TBM) and its distribution in the fetus, we administered a
single 2 mg/Kg I.M. dose to 33 pregnant women (II-1st trimes
ter, 22-2nd trimester) 2 to 22 hrs. prior to therapeutic
abortion and sterilization by hysterectomy. TBM concentra
tion was assayed microbiologically in maternal serum, myome
trium, fetal tissues (placenta, brain, lung, liver, kidney)
and fluids (amniotic, CSF, urine and serum). Maternal serum
half-life of TBM was 2,0 hrs. while peak serum concentration
at To was 5.4 ug/ml. Followirig maternal TBM administration,
TBM half-lives were 5 hrs. in myometrium, cord blood and fetal
urine. Mean TBM concentrations were determined for placenta
(1.1 ug/gm), amniotic fluid (0.25 ug/ml), fetal kidney (2.1
ug/gm), fetal lung (0.4 ug/gm) and fetal liver (0.4 ug/gm) as
in these samples, TBM was first detected at 2 hrs. and persis
ted to 22 hr s , TBM was not detected in fetal CSF after 16 wks.
gestation while it was detected primarily in the 2nd trimester
amniotic fluid; these differences are most likely due to mat
uration of the blood brain barrier and renal function.

Second trimester fetal kidney demonstrates active concen
tration of TBM as values of 1-3.8 ug/gm were found in 19 of 21
samples. None of the 20 simultaneous cord blood samples were
above 1 ug/ml. Fetal urine levels were obtained only in the
2nd trimester and ranged from 0.1-3.0 ug/ml.

COMPARISON OF INTRAMUSCULAR AND INTRAVENOUS GENTAMICIN ADMIN
ISTRATION IN NEWBORN INFANTS. John!!. Paisley,
and David !!.. (Intr. by William!. Berenberg) Children's
Hospital Medical Center, Boston, Mass.

The intravenous administration of gentamicin to newborn
infants has been reported to produce erratic blood concentra
tions, a factor detracting from its use in some clinical sit
uations, e.g. small prematures andlor prolonged administration.
An enzymatic assay was used to study the kinetics of serum
gentamicin concentrations in 18 newborns following dosages of
0.7 - 2.4 mg!kg administered intramuscularly or in a 20 min
ute intravenous· infusion. Peak serum concentrations were more
reproducible following intravenous infusion, with a dose of
1.0 mglkg producing a 2.2 \lglml increment. The kinetics did
not differ significantly in 11 infants in whom the intramus
cular and intravenous routes were alternated. The mean Tl/2
in infants less than 1 week of age was 4.6 ± 2 hours, while
in infants greater than 1 week, it was 3,.0 ± 1 hours. Maximum
concentration and Tl/2 was independent of gestational age,
weight, hematocrit, serum bilirubin and total serum protein
concentration. Tl/2 appeared to correlate with creatinine
clearance. No accumulation in serum was observed, but urinary
excretion could only account for 20-50\ of an administered
dose. The present study suggests that 2 mg!kg be given to
infants every 8 hours to maintain peak concentrations in the
therapeutic range. Ideal management should involve a quanti
tative assay on each patient because of wide individual
variation.

COMPLIANCE WITH DRUG THERAPY IN INSTITUTIONALIZED EPILEPTIC
CHILDREN. J.T. Wilson and G.R. Wilkinson. Divisions of
tric & Clinical Pharmacology, Departments of Pediatrics &
Pharmacology. Vanderbilt University, Nashville, Tenn. 37232.

A high Index of compliance Is expected In institutionalized
patients since medical personnel supervise drug administration.
This assumption was tested in 92 epileptic patients (74 child
ren, 18 adults) residing at a state institution. Plasma levels
of diphenylhydantoln(DPH), phenobarbital (PB) , and primidone
were used to assess compliance in a two phase study. In Phase
ambiguities in drug orders vs drug records were noted in 26%
of the cases. Drugs given without authorization were found
in 5%. Plasma levels paired by an interval of 2 months in
Phase I varied by about 20%. Most patients (85%) fell outside
a plasma level therapeutic window for DPH(10-20 with 8%
having no detectable levels and an equal }-Ig/ml. PB
levels in 35% were >30 }-Ig/ml. Results of Phase I were given to
the medical staff at onset of Phase II. Two months later am
biguous medication records were found in 18% of a subset of 35
cases. Unauthorized drug in plasma was noted in 19%. Most pa
tients (66%) given PB clustered within the 6-30 }-Ig/ml range.
Average plasma levels for both PB and DPH varied by >10% be
tween Phase I and II and marked intra-patient variation was
found. Contrary to expectation, many institutionalized patients
do not receive their anticonvulsants as prescribed. Concern
about ri sks of inadequate treatment, drug toxi ci tv , i nappro
priate dose and interpretation of drug trial data are raised by
these findings. (Supported by GM 15431 & K4-HD42539.)
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MICROMETHOD FOR DETERMINATION OF LEVELS OF ANTICONVULSANT
DRUGS IN WHOLE BLOOD. Henry W. Baird and Victor H. Auerbach,
Dept. of Ped., Temple Unlv. Sch. of Med. and St. Christopher's
Hospital for Children, Phila., Pa.

Since reports both in this country and in Europe suggest
that lack of compliance of the patient and erratic absorption
may be major factors in poor control of seizure disorders in
some children, it is useful in the management of the child
with convulsions to know the levels of anticonvulsant drugs in
whole blood or serum. Heretofore, analyses have required
large samples of blood and been expensive. We have utilized a
few drops of capillary blood collected on the filter paper
routinely used for the PKU test of Guthrie. Samples corre
spohding to 0.1 ml of blood on the dried paper, 6 mm in dia
meter, are cut by paper punch for extraction and analysis by

• gas liquid chromatography (GLC). A Hewlett-Packard 7600 A,
modified by a nitrogen detector containing a rubidium bromide
crystal, can determine levels of several anticonvulsant drugs
from a single run and perform 36 runs in triplicate automati
cally. The filter paper method using dried whole blood gives
results similar to those of our usual procedure using serum,
when assayed for phenobarbital, mephobarbital, diphenylhydan
toin, primidone, carbamazepine, and mephenyltoin. The filter
paper technique is more convenient than the traditional veni
puncture; samples can be more easily mailed and stored. The
sensitivity of the method is of the order of 100 ng of each
drug per sample.

HEPATIC NECROSIS FOLLlMING ACCIDENTAL CHLORDANE EXPOSURE.
William F. Balistreri, John C.Partin, and William K. Schubert,
Children's Hospital Research Foundation, Cincinnati, Ohio.

Chlorinated hydrocarbon insecticides produce hepatocellular
necrosis in experimental animals. Reports of human intoxica
tion have emphasized CNS effects (convulsions, coma) without
documentation of liver toxicity. An infant developed vomiting
and seizures, jaundice, hepatomegaly, hypoprothrombinemia and
elevated transaminases following acute, prolonged dermal ex
posure to liquid chlordane (octach10ro-4.7-methanotetrahydro
indane). Rapid clinical improvement followed exchange trans
fusion treatment. Changes of acute hepatocellular necrosis
were documented by serial liver biopsy. Five days post expo
sure marked universal centri10bu1ar necrosis, fatty infiltra
tion and minimal inflammation were evident. Electron micro
scopy showed intact mitochondria with large dense bodies,
abundant glycogen, dilated rough endoplasmic reticulum, active
Go1gi apparatus, and universal fat unlike Reye's Syndrome or
viral hepatitis. Ten days post exposure histology improved,
triglyceride and necrosis were diminished, and mitoses were
frequent. After 4 months, hepatic architecture was intact;ndld
triglyceride accumulation persisted; serum transaminases were
normal; no clinical residua were evident. Pesticide was not
present in serum (5th day) or adipose tissue (10th day) (GLC).
Hepatic and neurologic disease immediately following exposure
implicate chlordane as the etiologic agent. Possible efficacy
of exchange transfusion in suspected pesticide intoxication is
emphasized. (Supported by N.I.H. Grant No. RR-123)

\
ORorIC ACID, A SERUM BTI.IRUBIN LOWERIID COMPOUND: SUGGESTED
MECHANISM OF ACTION. Michael I, Cohen and Helen M::Namara.
Albert Einstein Col. of M;od.,M:mtefiore Hosp. & M;od. Ctr.,
Dept. of Ped , , The Bronx, New York.

Orotic acid,is essential in the synthesis of uracil, cyto
sine, thymine and through a series of enzymatic steps to u
ridine diphosphate (UDP). A role for orotate in the metabo
lism of bilirubin has been shown, since uridine diphospho
glucuronic acid (UDPGA), the bilirubin acceptor compound and
an orotic acid derivative, is essential for the conjugation or
bilirubin. Orotic acid given to neonates decreases the serum
bilirubin but no mechanism for this effect has been found. To
clarify this problem we gave orotic acid to 18 rats. In
assaYing the liver tissue for, glucuronyl transferase, exoge
nous UDPGA was given in varYing concentrations. No enzymatic
activity was noted in 6 which had no exogenous UDPGA and mini·
mal activity noted if half optimal concentrations were added.
This failure of orotic acid to stimulate endogenous rat UDPGA
suggested that the serum bilirubin lowering effect of orotic
acid in humans was riot due to a stimulating action on the
UDPGA synthesis. In the remaining 6 assays in which optimal
UDPGA was added, enhanced glucuronyl transferase activity was
noted. SUbsequently 34 rats were offered orotic acid and con
trasted to a control group of 42. Glucuronyl transferase ac
tivity was determined with optimal UDPGA added and found to be
enhanced (P<.001) in the orotate treated group thus suggesting
the IOOchanism of action of thts compound is as a stimulant to
glucuronyl transferase rather than to UDPGA.

EPIDEMIC HUMAN METHYLMERCURY POISONING- APPLICATION
OF A MOUSE MODEL SYSTEM. Richard A. Doherty,Allen H.
Gates (Intr. by Gilbert B. Forbes). Depts. Ped.,
Rad.Biol./Biophysics, Div.Genetics, Univ.Rochester
Sch. Med., Rochester, N.Y.

The largest known epidemic of methylmercury pois
oning recently occurred in Iraq. During a 2-month
period 6,530 cases were hospitalized. There were 459
hospital deaths. The source was homemade bread pre
pared from seed wheat treated with a methylmercurial
fungicide. Males and females of all ages were af
fected. Children of 1 to 9 years of age constituted
34% of admissions. 14 of 31 hospitalized pregnant
women died. Followup studies of infants exposed in
utero and by suckling are in progress. --

We have used a mouse model to evaluate risk to
the mammalian fetus and newborn. We have shown that
1)methy1mercury passes freely from mother to fetus;
2)newborn mice ingest and absorb significant amounts
of mercury when suckled by mercury-dosed mothers
(cross-fostering technique); 3)suckling mice excrete
mercury at rates less than 1% of adult excretion
rates. These observations have been useful in de
signing and initiating human investigations and
treatment. [Clinical data were obtained through
joint efforts of investigative teams from the Univ.
Baghdad and Univ. Rochester).

THE EFFECT OF POST-SUCKLING MALNUTRITION UPON HEPATIC DRUG
METABOLISM. Margareta Eriksson, Charlotte S. Catz, Sumner J.
Yaffe, Department of Pediatrics, School of Medicine, State
University of New York at Buffalo, Buffalo, New York.

Drug metabolism (in vitro) was studied in rats kept on a
protein deficient diet (8% casein) for 3 and 6 weeks after
weaning (21 days). Oxidative pathways using 'aminopyrine,
hexobarbital and aniline as substrates were significantly
decreased in the malnourished rats. A similar effect was
measured for the reductive pathway with neoprontosi1.
Conjugation with p-nitrophenol was markedly increased. A
decrease in cytochrome P450 and b5 contents was significant.

sleeping time, following intraperitoneal injection
of hexobarbital was prolonged in the malnourished rats. A
group of rats were refed on regular laboratory food for 3
weeks. The abnormal findings reverted to normal.
Although post weanling malnutrition affected hepatic drug
metabolism, it is important to note that in contrast to
intrauterine or pre-weaning malnutrition, the changes were
not permanent.

ABSTINENCE SCORE IN THE OF THE INFANT OF THE DRUG
DEPENDENT MOTHER. Loretta P. FInnegan. James F. Connaughton.
John P. Emlch. Clntr. by Marla Dellvorla-Papadopoulosl Phlla.
Gen. Hosp.,Depts.of Ped. and Obs.,Unlv.of Pa.,Sch.of Med.,
PhI Ia., Pa.

Over the past 3yrs. 85% of 146 infants of drug-dependent
mothers at P.G.H. manifested symptoms of In the
management of the fIrst 121 Infants careful observation for
the onset and progression of symptoms preceded the use of
drugs In the therapeutic regImen. Thus far the decision to
use drugs or to Increase dosage was influenced by arbItrarI
ly applied Clinical criteria providing Inadequate basis for
Judgement In the treatment of thIs syndrome. A neonatal ab
stinence score has been devised to provide a more precise
method of management In the last 25 Infants of drug-dependent
mothers. Twenty-one of the commonly seen symptoms are listed
and each has been given a score of 1-5 according to Its clin
Ical signifIcance Cle,convulslon=5, sweatlngcl'. The Infants
are scored once every hour for the first 24 hrs. every 2 hrs.
for the second 24 hrs. and every 4 hrs. for the duratIon of
symptomatology. Infants wnose score Is 7 or less are not
treated with drugs. Once a score of 8 or more is attained and
sustained for 3 hrs. the Infant Is treated. Dosage schedules
relating the score to particular dosages of detoxicant drugs
are used. Cthe nigher the score the greater the mg/Kg/day of
drugl. This abstinence score wll I be helpful In monitorIng
the symptomatology of the passively addicted Infant and may
provIde more uniform criteria for assessment and treatment.
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SALICYLATE DISTRIBUTION AND ELIMINATION IN CHILDREN
WITH DOWN'S SYNDROME. George Giacoia, Charlotte S.
Catz, Gerhard Levy, Somner J. Yaffe. Depts. of Ped.
and Biopharmaceutics, Schs. of Med. and Pharmacy,
SUNYAB, Buffalo, New York.

In 1970 Ebadi and Kugel reported lower binding
of salicylate to plasma proteins and decreased
formation of salicyluric acid the major metabolite
of salicylic acid (SA) in children with Down's Syn
drome (DS) as compared to normal controls (C). Be
cause of the clinical implications of this finding
this problem has recently been reinvestigated by us
employing the techniques of pharmacokinetics. Four
patients (6-12 years old) with DS confirmed by chro
mosomal analysis, and 4 C children of similar age
received single oral doses of sodium salicylate,
20 mg/kg. Urine was collected at timed intervals
fot 36 hours and blood was obtained to determine
the binding of salicylate to plasma protein. There
were no differences in protein binding of salicylate
in the plasma of the patients and of their C (70
80% bound at a concentration of 20 mg%). The compo
sition of urinary metabolites of SA and the kinetics
of salicylate elimination by the children with DS
was also no different from that of the C. Further
there was no evidence of abnormal distribution of
salicylate in the body, as reflected by its apparent
volume of distribution.

EFFECf OF HEROIN ON CORTISOL PRODUCTION IN PREGNANT ADDICTS
AND THEIR FETUSES. Leonard Glass, B.K. Rajegowda, Trishit K.
Mukherjee, Michael M. Roth and Hugh E. Evans. Columbia Univ.
Dept. of Ped. and Obs., Harlem Hospital Center, New York, N.Y.

In order to assess the effects of heroin (which freely
crosses the placenta) on fetal and maternal adrenocortical
function, cord sera cortisol concentrations were determined
by a fluorometric assay method (BMJ 2:310, 1972) on 18 non
asphyxiated infants of addicted mothers and 15 infants of
nonaddicted mothers of similar birth weights and gestational
ages. All infants were born by normal vaginal delivery.
Cortisol levels were also determined on blood of 17 addicted
and 12 nonaddicted mothers, drawn at the time of delivery.

While serum cortisol levels were comparable in both study
(median 12.3 mg/lOOml; range 8.3-20.6 mg/l00ml) and control
(median 13.0; range 4.8-21.0 mg/l00ml) infants, addicted
mothers had significantly lower concentrations (median 22.7
mg/l00ml; range 12.0-71.0 mg/l00ml) than nonaddicted mothers
(median 38.5 mg/l00ml; range 23.8-75.5 mg/l00ml) (p< 0.01).

Heroin decreases cortisol production in adults by inhib
iting secretion of ACTH. Decreased levels were found in preg
nant addicts at the time of delivery, however, values were
similar in infants of addicted and nonaddicted mothers. The
reason for these differences has not been explained. The
findings may reflect a decreased responsiveness of the fetal
pituitary to heroin or a relative insensitivity of the fetal
adrenal cortex to fluctuations in ACTH secretion.

DELAYED PRESENTATION OF NEONATAL METHADONE WITHDRAWAL
Stephen .!l:. and Gartner, Dept. Pediatrics,
Albert Einstein College of Medicine, Bronx, New York

Infants born of mothers with methadone addiction have been
recognized recently to have more severe and prolonged symp
toms of withdrawal than do infants born to mothers with
heroin addiction. It has not been previously recognized,
however, that methadone addicted infants may also have onset
of initial symptoms of withdrawal late in the newborn period
following an initial period of 2 to 4 weeks without symptoms.
Of 71 infants at the Bronx Municipal Hospital Center in 1972
developing symptoms of narcotic withdrawal, 46 were born of
mothers using methadone .alone or in combination with heroin.
Five of these 46 methadone addicted infants developed their
initial symptoms between 2 and 4 weeks of age. Symptoms at
presentation were similar to those observed in infants with
early onset, but in one case the initial symptoms were
seizures and in another the infant died at home following
symptoms of increasing irritability and diarrhea.

The markedly increased usage of methadone and its severe
and prolonged withdrawal symptoms in the newborn, coupled
with the recognition that these symptoms may be silent for
2-4 weeks after birth, makes this a major public health
problem. Further study of the developmental pharmacology
of methadone in the neonate is needed, and increased
surveillance of such potentially addicted infants is
mandatory.

DEPRESSION OF ERYTHROPOIESIS AND HAIR GROWTH DURING CHLORAM
PHENICOL (CHLORO) TREATMENT IN A PATIENT WITH CYSTIC FIBROSIS
(CF). Jean P. !Capp and Maarten S. Sibinga, Dept. of Ped , ,
Temple Univ. Med. Sch. at St. Christopher's ·Hosp. for Child.,
Phila., Pa.

Optic neuritis and atrophy and peripheral neuritis are re
cognized probab:q dose-related complications of treatment with
chloro. in CF. In other pts. treated with this drug, the risk
of serious bone marrow toxicity has been estimated to range
from 1 in 40,000 to 1 in 100,000. In CF, bone marrow
depression has not often been reported.

We have observed a 3 1/2 year old girl with CF who became
listless and anorexic after 8 days of chloro. treatment
(6Omg/kg/day). Tiredness and marked pallor later became ap
parent. After 6 weeks of ch'Loro, treatment, erythroid bone
marrow depression was manifested by a Hb. of 7.7 g%. WEC and
platelets were normal. Blood counts preceding the use of this
drug had·been normal. There was no evidence of blood loss.

Three days after discontinuation of chloro., the patient's
appetite and activity had returned to normal and 14 days after
stopping the drug, the Hb. was 9.1 g% with a retic. count of
4.6%, a WEC of 5,500 and a platelet count of 274,000.

A few weeks later, it became apparent that her usual:q dark
blonde hair had grown less fast, had become much lighter in
color and was finer in texture during the period of drug ad
ministration than before or after the chloro. treatment. The
mother also reported a great deal more loss of hair than usual
which ceased when the drug was discontinued.

Co-TRDolOXAZOIE: ABSffiPrIOO, EXCRETION AND TOlCICITY IN SIX
CHIIDREN. Edward B. lewin, Jergne O. Klein and l4axJe11 Finland

Co-trimoxazole is an antimicrobial with activity against
a wide variety Of bacterial species or :Importance in infec
tions Of Wants and children. Although the drug has been
used extensive]Y in children, there are no published pharmaco
kinetic data. Five infants, 7 to 17 months old, and an 11
year old child were treated with 185 mg trimethoprim ('D.IP) +
925 mg sulfsmethoxazole (a4Z) as cO'tclmoxazole
pediatric suspension) per meter dai]y in 2 equal doses.
After the first dose, absorpticn was rapid. Peak values for
'DoIP were reached between 1 and 4 hours and ranged between 0.5
and 2.0 ug/ml (gean. mean"1.2 ug/ml). Peak values for free
SIZ were also reached between ane and 4 hours and ranged fran
16.0 to 27.5 ug/ml (gean. mean"18.7 ug/ml). levels of both
'DoIP and SIZ remained elevated through 12 hours without sig
nificant acclllDUlation Of either agent when measured one hour
after subsequent doses on days two through four or therapy.
Concentrations of 'DoIP in urine ranged fran 60-110 ug/ml
during the interval 0-6 hours and fran 32-105 ug/ml 7-12
hours after the first dose. In five or six patients, no un
toward effects were apparent. In the sixth patient, granulo
cytopenia occurred after 25 days or treatment. This patient,
a renal transplant recipient, received conccmi"tant :bJmuno
suppressive therap:f.
Harvard Medical School, Boston City Hospital, Depts. or
Pediatrics and Medicine, Boston, J.lassachusetts.

PHARMACOKINETIC STUDIES OF TRIMETHOPRIM-SULFAMETHOXAZOLE IN
CHILDREN WITH GASTROENTERITIS. !! ..!.. MARKS, HALES,
..!!.. NEIMS. McGill Univ.-Montreal Children's Hosp. Research

Inst., Montreal, P.Q.
Certain pharmacokinetic parameters of the combination, tri

methoprim (TMP)-sulfamethoxazole (SMZ), were evaluated in 25
children, aged 10 months to 15 years, with gastroenteritis.
Serum trimethoprim concentrations were measured by an agar
well diffusion microbiological technique while urine trimeth
oprim and all sulfamethoxazole concentrations were estimated
by chemical methods. The drugs were well absorbed. Peak
serum levels were achieved within one hour. At doses of 100
mg/kg/day SMZ and 20 mg/kg/day TMP divided q6h, the mean serum
concentrations of SMZ (free) and TMP two hours after the ninth
dose were 173.5 and 9.6 ug/ml, respectively. At the same time
the urine contained 330 ug/ml TMP, 881 ug/ml "free" SMZ, and
2026 ug/ml SMZ. The mean SMZ free/TMP ratios for serum and
urine were 23.8 and 2.9, respectively. Two patients were
studied in detail. About 50% of the daily administered SMZ
was recovered in the urine, with 55% of that fraction
acety1ated; 40% of TMP was recovered as such in the urine.
The drugs were tolerated well (rash in 2 patients; vomiting
in 3 patients) and lab. assessment of hepatic, hemQtopoietic,
and renal function revealed no abnormalities during or after
7-days therapy. TMP-SMZ is absorbed and tolerated well by
children with gastroenteritis. Serum and urine concentrations
and ratios achieved should be adequate for activity in vivo
against many common pathogenic bacteria. ------
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HEROIN AND THE FETUS. Richard L. Naeye, A. Blanc,
Werner Leblanc, Depts. of Pathology, Pennsylvania State
University College of Medicine, Hershey, Pa. and Columbia
University College of Physicians & Surgeons, New York City.

Many neonates of mothers on heroin have small birth
weights. Both fetal growth retardation and preterm delivery
are at fault. Autopsy material was examined from: (a) 29
newborns whose mothers used heroin up to delivery (b) 10.
neonates whose mothers used heroin only in early pregnancy
(c) 3 infants with mothers on methadone (d) 7 neonates whose
non-addicted mothers had hepatitis (e) 1044 newborn controls
(f) placentas from 28 surviving infants of heroin addicts.
The percent pre term «38 wks) infants in the groups was:
(a) 83% (b) 50% (c) 100% (d) 86% (e) 78%. The incidence of
the amniotic fluid infection syndrome: (a) 57% (b) 70% (c) 0%
(d) 27% (e) 54%. The incidence of hyaline membrane disease in
the infants: (a) 40% (b) 0% (c) 67% (d) 57%. Body weights
in %published normal values: (a) 86% (b) 99% (c) 114% ·(d)
103% (e) 106%. Using quantitative methods the subnormal size
of organs in neonates of heroin addicts was due to a sub
normal number of cells at all gestational ages. Near term
infants had cells with a subnormal cytoplasmic mass. All the
organ abnormalities can be explained by differing effects of
maternal undernutrition at the various gestational ages. The
amniotic infection syndrome appears responsible for many
preterm deliveries.

ORAL CQ'ITRACEPTIVES AND BIR'IH DEFEers: PRELIMINARY' EVIDENCE
FOR A POSSIBlE ASSOCIATION. James J. Nora, H,D. and Audrey
Hart Nora, M.D. Univ. Colorado Med. center, Denver, Co. 80220

A study of 10 patients with multiple congenital anomalies
described by the acronym VAcrEL (,Y.ertebral, pal, £ardi.ac,
Tracheal, Esophageal, Limb) revealed exposure at the vul
nerable period of embryogenesis to a progestogen-estrogen
compound or a progestogen alone in 7 patients (p ( •00l> •
These honncnes were taken either as a "pregnency-ctest;" or
mistakenly without realiZing that pregnancy already existed.
Alternative hypotheses of single mrterrt gene etiology and
chroroosanal etiology of the VACl'EL syndrorre failed to support
these modes. The IlB.lltiple anomalies of skeletal, cardio
vascular and gastrointestinal structures recapitulate the
svs'tems involved in the thalidcrnide syndrome but present a
cJi.fferent pattern. A retrospective study of 224 patients
with congenital heart disease disclosed that 20 patients
received progestogen/estrogen at the vulnerable period of
cardiogenesis canparedwith 4 of 262 controls (p(.OOl>.
The distribution of heart lesicns was unusual in that trlmco
conal, great vessel malformations predominated. The defi
ciencies of retrospective studies are ackncwledged, there
fore, a prospective study, as well as a protcoof for evalua
tion of teratogenic rrecherusms of progestogen/estrogen in
sub-human primates will be required for definitive investi
gation and are in progress.

THE PLACENTAL CLEARANCE AND TISSUE DISTRIBUTION OF
PHENOBARBITAL (PHB) IN THE BABOON. John B. Paton, David E.
Fisher, Lester ,E. Soyka and Richard E.. Behrman. Abraham
Lincoln Sch., Univ. of Ill. Coli. of Med., Dept. of Ped.,
Chicago.

Five pregnant baboons at an estimated 160 days
(term = 184) were studied during steady state infusions into
the fetus of antipyrine and PHB following pretreatment with
PHB (200 mg/day x 3) to insure tissue saturation. Antipyrine
diffusion clearance was 57 + 13 ml/min/kg compared to a PHB
diffusion clearance of 90 +-34 ml/min/kg. Tissue levels of
PHB were measured in two mother-fetus pairs. The fetal serum
level (47 was 50'10 greater than maternal. In maternal
tissues the highest concentrations were in liver, heart and
kidney, whereas in the fetus the lowest concentration was
present in the liver, while heart, kidney and lung had the
highest concentrations. Brain stem levels in both mother and
fetus were lower than serum, while cerebral and cerebellar
concentrations were equivalent to serum in both. In the fetal
liver, about 2% of radioactivity was the p-OH metabolite.
Equivalent or even lesser amounts were found In maternal liver
and kidney, and fetal kidney and muscle; none was detected in
maternal skeletal muscle. Conclusions: (1) the placental
clearance of PHB does not appear to be flow limited, (2)
maternal liver/serum concentration ratio of 1.7 contrasts with
0.7 in the fetus, (3) the p-OH metabol ite is either not formed
by the fetal liver or is rapidly eliminated.

Supported in part by US PHS 05362 and PMA Foundation.

METABOLISM OF DIAZOXIDE (3-methyl-7-chloro-l,2,4-benzothiadia
zine-l,l-dioxide). Bahjat !. Faraj, Zafar
!!. Israili and Q.. Dayton. (Intr. by R.W. Blumberg),
Emory University School of Medicine, Henrietta Egleston Hospi
tal for Children, Dept. of Pediatrics &Medicine, Atlanta.

Each of two adult volunteers was given a single 300 mg
dose of diazoxide-3-l4C orally. The T in plasma was 23 and
29 hours respectively. Urine was investigated for metabolites
of diazoxide (D). Six days after dose, 87-90% of the adminis
tered radioactivity had been recovered in urine. 33-3B% was
unchanged drug; 21-29% was the 3-hydroxymethyl metabolite;
18-33% was the 3-carboxy metabolite; and in one subject
studied, 4% was the sulfate conjugate of the 3-hydrokymethyl
metabolite. Fecal excretion of radioactivity was 2% as un
changed D.

A male infant with onset of hypoglycemia at 3 days of age
was started on D at 12 days of age because of poor control of
blood sugar. After 6 days of D (7 mg/kg/day), severe hyper
glycemia developed. D was discontinued and the plasma level
of drug 48 hours later was 132 ug/ml. The plasma T was 41
hours, which is significantly longer than T 9.5-24 hours in
children 6 months-6 years of age (Clin. Pharm. Ther., in
press). Based on thin layer chromatography, both the uncon
jugated metabolites of D were present in the patient's urine
collected at age 2 weeks. D was re-instituted at a lower
dose at 5 weeks of age and the plasma T was 40 hours, sug
gesting no increase in rate of metabolism of D.

DIPHENYLHYDANTOIN (DlLANTIN) IN TREATMENT OF PATIENTS WITH
GLYCOGEN STORAGE DISEASES, Marvin L. Rallison and William
Jubiz (Intr. by M. E. Lahey), Univ. of Utah Col. of Med.,
Depts. of Ped. and Med., Salt Lake City.

Dilantin, known to have enzyme inducing activities, has
been used in treatment of 4 subjects with glycogen storage
diseases (GSD). The oldest patient, age 27, has Type I GSD,
the youngest, age 5, Type VI, and the remaining 2 (siblings)
have Type III GSD. Dilantin, in dosages of 3-5 mg/kg body
weight daily, has been administered over a 2 ·year period. Re
duction in liver size (by palpation and by liver scan), im
provement in liver function tests, elevation of blood sugars,
reduction in blood lactate levels and reduction in glycogen
content* of liver cells was seen in response to Dilantin
therapy. Response was most noticeable and persistent in the
youngest patient and least demonstrable in the oldest. No
consistent effect on growth of the younger children was noted.
Enzyme activities* were not measurably changed in liver biopsy
specimens obtained after 3 months of Dilantin therapy, despite
clear evidence of clinical and chemical improvement. Only
minimal gum hyperplasia has been noted in 1 subject with the
Dilantin dosages used. Though enzyme induction by Dilantin
cannot yet be demonstrated, clinical trials with Dilantin
seem warranted in treatment of GSD.

*Performed by B.I. Brown, St. Louis, Missouri.

\lTIIE EFFECT OF CHRONIC MATERNAL MORPHINE ADMINISTRATION ON
LUNG DEVELOPMENT AND GROWTH OF FETAL RABBITS. Dietrich W.
Roloff and William F. Howatt. Univ. of Michigan Med. Ctr.,
Dept. of Ped, , Ann Arbor.

The observation that premature infants of heroin-addicted
mothers are less likely to have respiratory distress syndrome
(Glass et aI, Lancet 1971) stimulated us to study this effect
in an animal model. Morphine (2.5 - lOmg/kg) was given to 13
pregnant rabbits subcutaneously every 6 hours from the end of
the first week of pregnancy until delivery by hysterotomy on
the 27th, 28th, or 29th day. Normal saline was given to 14
pregnant control animals. The fetal lungs were inflated and
the amount of air entering the lungs (Vmax) and the propor
tion of air remaining in the lungs at a deflation pressure of
10cm H20 (VlO/Vmax) were determined as reflecting fetal lung
maturity. At 28 days, Vmax and VlO/Vmax values were lower in
the fetuses from morphine-treated does than in the controls.
No significant differences were found at 27 and at 29 days
between the two groups. At all ages the weights of fetuses
in the morphine group were lower than that of the controls.
Taeusch et al (SPR 1972) found the same effect on fetal
growth with maternal and direct fetal heroin injections given
in late gestation but recorded no effect on lung maturation
unless the drug was injected directly into the fetus. We
conclude that maternal morphine addiction in rabbits
feres with fetal lung maturation as well as with fetal growth.
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l' FEP; ALAn

p< 0.01

PARACHLOROPIIENYLAIANINE INDUCED CATARACT. Rowe, V.E. ;Zig1er,
J.S.; Anderson, A.E.; Sidbury, J.B.; Guroff, G. From NICH,
NIH, Bethesda, Md. and Duke Med. Ctr, Durham, N. C.

It had been previously shown that parach10ropheny1a1anine
(PCP)-pheny1a1anine treatment of rats results in a high per
centage of rats developing cataracts weeks to months after
treatment. In our study we found that some rats developed
bilateral cataracts, some unilateral and others none. The
free aminoacids were determined by GLC in individual lens of
contro1,cataractous, non-cataractous lens from unilaterally
affected rats and lens from non-cataractous treated animals.
The cataractous lens showed a significant decrease in all
aminoacids except ornithine and aspartic acid. The unilateral
normal appearing lens showed decreased glycine, arginine,
serine and threonine compared with the normal. The PCP treat
ed non-cataractous animal showed lowered valine and alanine
concentrations. The soluble protein and glutathione was in
distinguab1e among all the non-cataractous lens. No explana
tion for the delay in cataract formation following PCP treat
ment is apparent.

EXTRACTION OF INHIBITORS OF DRUG METABOLISM FROM LIVER
MICROSOMES OF NEWBORN RATS. Ernest l. Sutton, Fred W.
Deckert and lester F. Soyka. Depts, Of PI1annacol., ancf"l5edS:", Unlv,
of Il., Chicago, Illinois 60680

A search has been made for inhibitory substance(s) which may be
responsible for the impaired drug metabolizing activity of liver micro
somes from immature rats. Washed microsomes from rats of 5, 10 and
90 days of age were extracted with various organic solvents, usually
diethyl ether. The extracts were tested directly or following thin-layer
chromatography (TlC). Demethylation of p-nitroanisole was chosen as
a model drug metabolizing enzyme system. Extracts from each age
graup were inhibitory, with amounts from as little as 0.25 mg of micro
somal protein. Equivalent inhibitory activity was present in extracts
prepared from microsomes extracted at pH 3, 7 and 11. TlC plates
were divided into five zones. Inhibitory activity was mainly present in
the most rapidly migrating areas. Extracts from the 5 and 10 day olds
were generally more potent than those from 90 day elds, A single UV
absorbing spot (Rf 0.7 in CHCI3: MeOH, 9:1) accounted for obout half
of the inhibitory activity of the most active band, but has not yet been
definitively identified. The solubility and migratory properties of the
inhibitor(s) coupled with our previous studies demonstrating that only
steroids of a defined structure were inhibitory in our test system, sug
gest that the inhibitory substance(s) may be a metabolite of progesterone
or a structurally related steroid. Supported in part by USPHS HD 053
62.

ORAL D-PENICILLAMINE THERAPY IN CHRONICALLY LEAD POISONED
CHILDREN. Leonard F. Vitale, Amy Rosa1inas-Bai10n, Dave

James F. Brennan, Beryl McCormick, Dept. of Peds.,
New Jersey Med. Sch., Newark, N.J.

(Intr. by Franklin C. Behrle)
Eight hospitalized, chronically lead poisoned black child

ren (mean blood lead 72 ug%, mean Hb. 11.2 mg%, mean urinary
ALA 28 mgs/t, range 14-72, and ALA-D 4.25 units, range 0-8)
were treated with an oral dose of 29-40 mgs/kg/day of D-Pen
ici11amine. During therapy, urinary lead excretion increased
dramatically from a mean baseline of 23.7 ug/L (range 6-70
ug/L) to a mean level of 425 ug/L (range 132-1000). Urinary
ALA dropped to 9 mgs/L (normal) in one week and to 5 mgs/L in
2 months when therapy was discontinued. ALA-D increased to
6 units in one week and to normal values (mean 125 units,
range 112-144) in 2 months. Hemoglobin remained unchanged
during the entire therapy. The blood lead dropped to 39 ug%
in two months (range 24-43).

Since in all patients, urine lead excretion remains eleva
ted during therapy, we believe, D-Penici11amine depletes lead
storage sites in the body and is the therapy of choice for
chronic lead poisoning.

THE SOOLTANEOU::l .l'IEA.SUlmImT OF RED CELL IELTA-AMINOLEVULINIC
ACID DmIll.Al:iE (ALAD) AND mE FRl!E ERY'mROClTE PROTOPORPHYRIN
FOR THE DErECTION OF LEAD POISONING. L. Weiner, B. F. Oski,
S. PiOlllelli and F. A. Oski. Deparbnent of Pediatrics,
Upstllte Medical Center, Syracuse, New York, and the NewYork
University ::lchool of Medicine, New York, New York.

Both the measurEllllent of ALAD and FEP have been adapted to
micro methods and been advocated for mass screening for the
detection of lead poisoning. In an attempt to evaluate the
usefulness of these procedures, 105 subjects had simultaneo\IB
PEP, ALAD, blood lead, and hematologic indices perfo,rmed.
Analysis revealed a significant correlation between blood
lead and ALAD, and ALAD and FEP•.. AIthough the FEP detected
all subjects with blood lead above 50 micrograms %, it was
also elevated in subjects with iron deficiency. The cOlllbined
use of both tests (0.12 ml blood) provides a powerful screen
ing tool for the detection of both iron deficiency and lead
poisoning. '!he results can easily be interpreted as follows:

Test Result Interpretation
l' FEP; .., ALAD Lead poisoning; or lead poisoning plus

iron deficiency_
Iron deficiency.
Increased boct' lead burden with normal
blood lead. -
Normal subject.

DIGOXIN (D) TOXICITY IN INFANTS: CORRELATION WITH SERUM
lEVELS. Ruth Yanagi, Richard Krasula, Alois Hastreiter and lester F•

Univ. Of III. Mea. Ctr., Chicago, Ie 60680 ---
even infants (1 d-5 months) diagnosed as toxic by clinical and/or

ECG findings were compared to non-toxic infants (17 d-l0 months).
Serum D concentrations 5-12 hrs following administration were deter
mined by our RIA procedure (J Ped 81: 566, 1972). The digitalization
period was considered to be the firsttwo days of therapy:

N Dose (mg;Kg/d) Serum D (ng/ml)
Toxic '6 .08 3.9 ±O.6
Non-toxic 7 .08 4.1 ±0.7
During maintenance therapy:
Toxic 5 .018 3.2 ± 0.6
Non-toxic 26 .017 1.8 ±0.2
One toxic pt with a value of 10 ng/ml was omitted fram calculation of
the mean. Only 2 of 26 values were> 3 ng/ml in the non-toxic main
tenance group (21 pts), whereas 6 of 9 detenninations in toxic infants
were> 3, and the remaining 3 were> 2 ng/ml. levels in older child
ren (1-15 yrs., 53 pts., 85 detenninations, 1.1 ± 0.1 ng/ml) were sig
nificantly lower than in infants (p <0.001). Conclusions: D levels are:
(1) not helpful in diagnosis during digitalization period, (2) correlated
with clinical toxicity when> 3 in infants as in adults though some over
lap occurs, (3) significantlylower in children than in infants. The high
incidence of toxicity during digitalization suggests that the standard
dose and schedule employed may be excessive for small, sick infants.

ENDOCRINOLOGY

First Session

FSH : ITS MEDIATING ROLE ON TESTOSTERONE SECRETION IN
HYPOPITUITARISM. Rappoport, Pierre C.Sizonenko, Nathalie
Josso and Fernand Dray. (lntr. by Donough O'Brien). Descartes Univ.
Med. Sch., H8pital des Enfants Malades, Paris, France, and Univ. of
Geneva Med. Sch., Dept. of Ped., Geneva, Switzerland.

22 hypopituitary males aged 8 to 28 years were given 1,500 IU of
HCG, I. M., every other day for 12 days. Plasma radioimmunoassay
able testosterone (TO), FSH and lH were measured before HCG. Testo
sterone response was evaluated on day 13 (Tl3). Among 15 patients
with no sign of puberty, 5 had a normal Tl3 response (group I) and 10
were identified as low-responders (group II) when compared to 6 pre
pubertal (PI) controls. 7 hypopituitary subjects with signs of puberty
(group III) were compared to 6 pubertal (P3) controls of similar bone age.

TO(ng/l00 ml) TI3(ng/l00 ml) FSH(mU/mlt lH(mU/ml)+
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AuroNOMOUS MATURATION OF THE BRAIN HYFOTHALAMIC prrUrrARY GON
AOOTROPHIN SYSTEM.Jordan W. Finkelstein, Robert M, Boyar,
Howard P.Roffwarg ,Leon Hellman ,Albert Einstein Col. of Mad"
Montefiore Hosp , & Mad.Ctr., Inst. for Steroid Res., Dept. of
Ped.,Dept. of Oncology,Dept. of Psychiatry, Bronx, New York.

At t.lJ.e onset of pUberty,follicle st:illlulating hormone (FSH)
and luteinizing hormone (LH) are secreted in an episodic man
ner. Secretion during sleep is much greater than during wake
f'ulness. This sleep augmentation phenomenon disappears when
sexual maturation is We have studied three girls
with gonadal agenesis in order to determine if this matura
tional phenomenon is in any way rediated by normal gonads. 3
girls,one 12 year old with a small amount of pubic hair,one 17
year old with moderate pubic and axillary hair and one 26 year
old with adult amounts of pubic and axillary hair were studie::l.
None had normal estrogenic effects. Plasma was assayed for FSH
and LH every 20 minutes for 24 hours. FSH and LH in all sub
jects were in the castrate range. The 12 year old demonstrated
the sleep augmentation phenomenon typical of a normal girl in
early puberty. The 17 year old showed sore sleep augmentation
but not as marked as in the first patient. This transitional
pattern is seen in very late puberty as the adult pattern be
cores established. No change was seen after bilateral oopho
rectomy. The 25 year old showed no evidence of sleep augmen
tation. These patients demonstrate that the maturational pro
cess which occurs in the brain-hypothalamic-pituitary gonado
trophin axis at the time of puberty is independent of normal
gonadal function.

ONTOGENY OF POSITIVE FEEDBACK: LUTEINIZING HORMONE(LH) RELEASE
IN PRE- AND POSTPUBERTAL GIRLS FOLLOWING EXOGENOUS ESTROGEN
ADMINISTRATION. H.E.KuHn and E.O.Reiter, NIH, Bethesda, Md.

Sexual maturation is associated with changing sensitivity of
negative feedback between gonadal steroids and the hypothala
mic-pituitary axis. To examine the ontogeny of positive feed
back(PF) pre- and postpubertal subjects were given intramuscu
lar injections of 17S-estradiol(17SE2) such that sustained
blood levels >100 pg/ml, measured by radioimmunoassay (RIA),
were obtained. In each of 19 young adult women who received
such a regimen during the first week of the menstrual cycle
there was initial suppression of plasma and urinary LH(by RIA)
followed by a 2-fold or greater increment in LH occurring
while 17SE2 levels remained elevated (by definition PF). Fol
licle stimulating hormone changes were variable. Three normal
prepubertal girls and an 11 year old girl with gonadal dys
genesis (GD) did not evidence PF, revealing only gonadotropin
suppression. One early pubertal girl displayed a small incre
ment in LH in the presence of elevated estrogen levels. One
pre-menarchal, midpubertal girl with adult levels of gonado
tropins and precocious puberty secondary to an hypothalamic
cyst revealed a large LH rise during 17SE2 administration both
before and after drainage of the cyst. A 14 year old girl with
GD and adult castrate levels of gonadotropins also displayed
PF. The data suggest PF between estrogens and the hypothala
mic-pituitary axis in women is: 1) absent before puberty; 2)
appears by midpuberty; 3) is present in the course of neurogen
ic precocious puberty; 4)matures in the absence of the ovary.

INTERFERENCE WITH THE ONSET OF PUBERTY AND REPRODuC
TIVE FUNCTION IN FEMALE RAT BY PRE- AND/OR POST-NAT
AL CYANOKETONE (CTM) ,ANTI-BODIES TO LH:FSH, AND AC
TINOMYCIN-D. Allen S. Goldman and Bernard H. Shapiro
Childrens Hosp.of Philadelphia, Philadelphia.

Either CTM,a specific inhibitor of 3 -ol-dehydro
genase, antibodies to LH:FSH, or vehicle was injec
ted in pregnant rats. Some pups also received CTM,
at 1 day, or anti-LH:FSH on 1,2,and 4 days. Other
pups were given CTM only on 1 and 4 days or actino
mycin-D, only on 4,7,9,and 11 days. Pre and/or
postnatal treatment with CTM significantly delays
vaginal opening and the first estrus
+.3 days). Adult estrous cycles are changed from 4
to 5 days by an increase of diestrus from 2 to 3
days. Postnatal actinomycin-D also delays vaginal
opening and first estrus (44+l.0vs.35.9+0.3 days).
However, pre- and/or post-natal anti-LH:FSH induces
earlier vaginal opening (32.2+l.lvs.35.9+l.3).
Adult estrous cycles are changed to 5 days by an in
crease in estrus from 2 to 3 days. Although adult
CTM or anti-LH:FSH-treated rats are fertile, weights
of their fetuses and placentae are significantly
reduced. Thus, the central mechanisms controlling
onset of puberty and adult reproductive function
may be damaged in fetal or neonatal life by inhibi
tion of steroidogenesis, blockade of transcription,
or by circulatory binding of endogenous gonadotTop
ins.

mooCRINE m'&:TS OF BRAIN SER>TONIN (5-HT) DEPLBrION BY
5,6-DIHYDROXITRYPrAMINE (5,6-1JiT) IN PREPUBERAL MALE RATS.
R. Collu, s- Q. Jequier, i!.. Letarte, Q. Leboeuf, and iI . .!!.
Duchanae, Dept. of Fed., Ste-Justine Hosp.,Univ. of MontresJ.,
Iobntreal, Que.

Twenty-one day old Jll8J..e Sprague-Dll.wley rats received two
successive intraventricular injections of either 5,6-DHT or
vehicle. Controls were either pair-fed or fed ad libitum.
The anaJ.yais of: variance showed that brain 5-HT levels were
significantly lower in experilllentals vs pair-fed controls one
(189 4cr7 ng/g, p< 0.01) and two (21U 384 ng/g, p.r.O.Ol)
weeks after treatment, bod¥ weights were significantly lower
one week after treatment (41.5 vs 64.0 g, kO.Ol), taU
lenghts were significantly sJll8J..1er one !!. 9.8 em,
p< 0.01) and two vs 11.2 em, p<O.Ol) weeks after
treatment, and testes weights were significantly lower two

!!. 582 mg, P<"O.Ol) and four (1570!! 2027 mg, 1><0.01)
weeks after treatment. Covariance analysis of bod¥ weight
and pituitary growth hormone content showed a significant
difference between experimentals and controls fed ad libitum
two weeks after treatment (63.8 !! ¥, P<0.01).
These data indicate that 5-HT plays a role in the control of
growth and sexuaJ. maturation.

IMMUNOREACTIVE SERUM PARATHYROID HORMONE (IRPTH) ASSAY IN THE
NEWBORN. David M. Brown & Arnold W. Lindall. Dept. Ped. &
Lab. Med., Univ. of Minn., Minneapolis, Minnesota.

IRPTH was measured by radioimmunoassay in 33 newborn
infants under 72 hrs. of age in an effort to relate neonatal
hypocalcemia to parathyroid hormone (PTH) secretion. The
mean IRPTH in newborns was 50% of the mean IRPTH of adults.
It is noteworthy that Reiss et aI, (J. Clin. Endocr. 34:767,
1972) have noted a progressive rise of IRPTH in mothers
throughout the last 4 weeks of pregnancy. These observations
would suggest a possible mechanism of calcium transport from
the mother to fetus. IRPTH of newborns was inversely related
to the serum inorganic phosphorus (range 3.6-8.5 mg/IOO
ml) (P<.OOl). Above a Cas of 8.2 mg/IOO mI, IRPTH and Cas
were correlated positively. However, with Cas below 8.2 mgt
100 mI, IRPTH rose as Cas decreased. In eight pairs of
infants IRPTH and Cas was measured sequentially. Despite a
progressive rise of IRPTH in some infants, Cas declined in
the first 72 hrs. of life. No correlations were found
between IRPTH and capillary pH or Cas and Pi' These studies
suggest that neonatal hypocalcemia may be associated with
either insufficient PTH or diminished end-organ response to
PTH in the presence of increasing PTH secretion. Further
studies of these relationships must include examination of
PTH effects on Pi and calcium metabolism of bone, kidney and
intestine in the newborn.

FUNCTIONAL NEONATAL HYPOPARATHYROIDISM: ROLE OF GESTATIONAL
AND POSTNATAL AGE: Reginald C. Tsang, I-wen Chen,
Steichen, Herbert Koffler, Lawrence J. Fenton, and Irwin J.
Light, Univ. of CinU. Col. of Med., Dept. of Ped.,<:IiiCiIinaU

Early neonatal hypocalcemia occurs in prematures in the
first 2 days of life. Functional hypoparathyroidism is a pos
sible pathogenetic factor. Parathyroid function was tested. in
neonates by serum parathormone (PTH) changes during citrate
induced hypocalcemia. Sixteen "exchange" (citrated) blood
transfusions were performed in jaundiced infants, gestation
32-42 wks, postnatal ages 6-86 hrs. Serum ionic Ca (Orion
electrode) fell from pre-exchange levels of mean 2.97±SE 0.12
mg% to 1.20±O.10. PTH was assayed with a modified Arnaud
method (Chen, Clin. Res. 20:440, '72) (detects PTH in 89% of
normal adults, appears to recognize predominantly PTH-9500).
In exchanges after 53 hrs postnatal age, maximum serum PTH
correlated with gestation (r=0.898, p(0.025). Before 52 hrs,
maximum PTH correlated with gestation (r=0.858, p<0.01). The
maximum PTH change was significantly less in younger infants
(68% of pre-exchange· PTH) than in older infants (157%) (co
variance F=45.85, p<0.01). PTH changes corrected for dilu
tion effects from low PTH in donor blood gave similar re
sults: PTH in younger infants 131%, older 181% (F=25.73,
peO.Ol). An additional 15 prematures with spontaneous de
crease in serum Ca from birth to 24-48 hrs had no increase in
serum PTH. In conclusion, functional hypoparathyroidism oc
curs in infants of shortened gestation and younger postnatal
age, and could be a factor in neonatal hypocalcemia.
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A CIASSIFlCATION OF TIlE HYPOPARATHYROID SYNDROME BASED ON TIlE
PTH RESPONSE TEST. H. Peter Kind, David K. Parkinson, Se Mo
Suh, Donald Fraser, Sang Whay Kooh. Department of Paediatrics,
University of Toronto, and Research Institute, The Hospital
for Sick Children, Toronto, Canada.

Genetic implications make it necessary to differentiate the
various hypoparathyroid syndromes. This is not possible by
clinical examination alone and tests of renal phosphate handl
ing are often equivocal. We found that urinary cyclic-AMP
excretion (Uc-AMP) after I.V. PTH (8 u/kg) clearly divided 12
hypoparathyroid patients into 5 "Uc-AMP excretors" and 7 "non
excretors" and there was no overlap between the two groups.
In general, the mean change in %TRP after PTH (lI%TRP) was
significantly greater in the "Uc-AMP'excretors" than in "non_
excretors", and this difference increased further on vitamin D
therapy; however, there was overlap of individual values. In
1 additional patient, classed as a Uc-AMP "excretor" no phos
phaturia occurred in response to I.V. PTH; calcemic response
to repeated I.M. PTH was also defective. This patient
represents a sub-group of "Uc-AMP excretors" with a defect in
PTH responsiveness due, we suggest, to a block in the action
of PTH beyond the c-AMP step. Only 3 of 7 patients classed
as PTH non-responders (combined defects in Uc-AMP and
had clinical stigmata of pseudohypoparathyroidism. Our
evidence suggests that "pseudohypoparathyroidism" is a hetero
geneous syndrome, and that a classification of hypopara
thyroidism based upon the known actions of PTH is more
appropriate.

INDUCTION OF TESTICULAR CYCLIC NUCLEOTIDE PHOSPHODIESTERASE BY
ICSH AND FSH. Robert O. Christiansen and Marcia Desautel*.
Stanford University School of Medicine, Dept. of Peds.,
Stanford, California.
Seven separate isozymes of cyclic nucleotide phosphodiesterase
(POE) are present in tissues of the rat. The mature rat testis
contains isozymes ,£, and!.. PDE-!. is only found in the tes
tis and appears concurrently with sexual maturation. Previous
studies have shown that PDE-! is the low Km (2.5xlO-6M) and
POE-!:. the high Km (6.5xlO-5M) cyclic AMP PDE. PDE-f is located
only in the seminiferous tubule and on subcellular- fractiona
tion is found in the nuclear fraction. Hypophysectomy in the
sexually mature rat causes a disappearance of POE-f in a
matter of 17-21 days. When sexually immature rats are hypophy
sectomized at 28 days of age POE-! does not appear. Experi
ments were begun 2 months after hypophysectomy using daily in
jections of purified ovine ICSH, ovine FSH and rat FSH, alone
and in combination, for a period of 35 days. PDE-f was induced
by rat FSH and the combinations of ovine ICBH and-ovine FSH or
testosterone and ovine FSH. Total PDE activity increased 3-5
fold in these groups, but did not significantly change in the
various control groups. Seminal vesicle and prostate weights
increased only in the ICSH and testosterone treated groups.
Histologic examination showed mature spennatozoa in the rat
FSH, ovine ICSH plus ovine FSH, and testosterone plus ovine
FSH groups. PDE-! induction correlated with the appearance of
mature spennatids. This represents the first demonstration
that PDE is under hormonal control.

ENDOCRINE RESPONSES IN ANENCEPHALY. Joseph B. Warshaw and
Alberto Hayek, Harvard Medical School, Massachusetts General
Hospital, Shriners Burns Institute, Boston, Massachusetts.

We have investigated endocrine function in four anencepha
lic infants lacking hypothalamic tissue and having hypoplastic
pituitaries. Intravenous glucose tolerance tests resulted in
higher peak values for glucose and more rapid glucose disap·
pearance rates than seen in normals. Basal levels of both
thyrotropin and growth hormone were low as compared with
values reported for normal newborns. The anencephalies showed
a marked resistance to the hypoglycemic of insulin and
there was no growth hormone increment in response to insulin
induced hypoglycemia. However, administration of lysine vaso
pressin increased plasma growth hormone from less than 1 to
greater than 10 ng/ml and plasma cortisol from 5 to 10 ng/lOO
mI. Serum thyrotropin increased from 5 to greater than 25 ng/
ml after administration of synthetic thytropin releasing fac
tor. Prolactin values obtained in three of the infants were
in the normal or elevated range. The results suggest. that
anterior pituitary function mediated by the hypothalamus and
its releasing factors is deficient in anencephaly. However,
the anterior pituitary can release both growth hormone and
thyrotropin when stimulated directly. The elevated prolactin
values probably reflect the absence of hypothalamic prolactin
inhibitory factor and may also be the basis for squamous
metaplasia of the prostate observed in anencephalic males.

ENDOCRINOLOGY
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SOMATOMEDIN ACTIVITY IN PLASMA OF CHILDREN RECEIVING PREDNI
SONE. M.J.Elders, B.S.Wingfield*, L.M.McNatt*, and E.R.Hughes
Depts. of Ped. UofA Med. Ctr. Little Rock, Ark. and U of W.Va.
Morgantown, W.Va.

Growth retardation is a usual concomitant of prolonged high
dose glucocorticoid therapy. The mechanism of this growth re
tardation has not been delineated. Seven children with nephro
tic syndrome were treated with 1 mg prednisone/lb. body weight/
day for 28 days. Somatomedin activity (8m) was measured prior
to treatment and at 4 hour intervals for 48 hours. After 8
houra on prednisone, the Sm had decreased and at 48 hours was
less than 50% of the pre-treatment 8m and remained depressed
as long as the patient was on continuous therapy. The patients

then placed on every other day therapy for 1-6 months.
The 8m measured on "off" days approached pre-treatment levels.
These findings were confirmed and extended to glucocorticoid
treated animals. Young male normal or hypox rats were treated
with saline or 2.5 mg of cortisol acetate q.a.d. for 10 days.
Cortisol caused a 50% of 35S04 uptake into uronic
acid in normal cartilage. The S04 uptake in hypox rats was
50% of the controls and was further depressed by cortisol. The
addition of 1 mM cortisol to somatomedin stimulated embryonic
chick cartilage in vitro depressed C14-serine uptake 58%; the
UDP sugars in the linkage region,16-38%; sulfate, 49%; and
uronic acid content, 37%. These data suggest the cortisol· in
duced growth retardation is primarily due to inhibition of
somatomedin generation, but high concentrations of cortisol in

also directly affect biosynthetic activity of cartilage-

.

RELATIONSHIPS BETWEEN PLACENTAL CONCENTRATIONS OF CHORIONIC
SC»lATOMAMMOTROPIN AND TWIN GROWTH. Duncan R. MacMillan,
Anne M. Brown, Adam P. Matheny, and Ronald S. Wilson. Univ.
of Louisville Sch. of Med., Louisville, Ky. (Introduced by
Jacqueline Noonan.)

Concentrations of chorionic somatomammotropin (HCS) Ln
extracts of homogenized placentas from 125 viable twin pairs
were determined by radioimmunoassay. The co-twin method was
used to assess the relationships of placental HCS to para
meters of fetal and postnatal growth. Twins with relatively
lower placental RCS concentration as compared to their co
twins with relatively higher RCS had significantly lower
placental weight (p < .001), lower birth weight (p < .001) ,
and lower birth length (p< .01).

Somatic measurements at age 24 months were available for
27 of the pairs followed longitudinally. Twins with rela
tively lower placental RCS concentrations weighed less
(p -c.02) and were shorter (p < .02) at age 24 months than
their co-twins with relatively higher placental HCS. In
these 27 pairs, relative twin size at 24 months was more
strongly related to placental HCS than to either placental
weight or birth weight.

Placental concentration of HCS appears to be a sensitive
index of placental function and its influence on fetal and
postnatal growth. The data also suggest a somatotropic
effect of HCS on the fetus not exerted through alteration
of maternal metabolism, the influence of which is common
to both twins.

RESTORATION OF GROWTH BY HUMAN GROWTH HORMOIffl (ROOS) IN HYPO
PITUITARY OO'ARFS WITH ANTIBODIES INDUCED BY hGH (U. S.). Louis
E. UnderwoQd, Sandra J. Voina, Judson J. Van Wyk, Univ. o-f-
North Carolina Sch. of Mad., Dept. of Ped , , Chapel Hill.

Antibodies (Ab) to human growth hormone (hGH) have been
detected in 12 of 37 hypopituitary dwarfs treated in our
clinic with hGH supplied by the Nat. Pit. Agency (hGH-U.S.).
In of the children with Ab, the max. assoc. constant (k) was

l/mole and the Ab did not interfere appreciably with
their responses to therapy.

Two severely hypopit. girls, shortly after the institution
of hGH therapy, developed large quantities of anti-hGH Ab of
relatively high binding affinity (k>106 l/mole) which blocked
any response to continued therapy. Retarded disappearance from
plasma of injected l3lI-hGH was observed in both pts. Plasma
T 1/2's were 53.7 and 123.6 min, compared to a mean T 1/2 of
27.7 min in subjects without Ab or with low affinity Ab.

When hGH was discontinued in the pts. with high affinity Ab,
the binding capacity of their plasma for GH fell to low levels
withirt 3 months. Retreatment with hGH-U.S. was followed by a
brisk, anamnestic reappearance of Ab. The administration of
hGH prepared by the Roos method (AB Kahi, Stockholm) elicited
no anamnes tic Ab response and over the next 7 montha, both pts
exhibited dramatic catchup growth (14.2 and 7.9 cm/yr).

The finding that the antibody producing cells of these
patients do not recognize Roos hGH as an immunogen suggests
that the growth attenuating Ab formed in response to hGH-U.S.
are directed toward a steric alteration of a portion of the
hGH molecule rather than to authentic hGH.
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THE MECHANISM OF FETAL TRIIODOTHYRONINE (T3) DEFICIENCY.
Joseph Sack, Allen Erenberg, William Oh and Delbert A. Fisher,
Harbor General Hosp., Dept. of Pediatrics, Torrance, Calif.

We have reported that serum T3 cone, are low and Thyroxine
(T4)/T3 ratios high in fetal sheep and in the human fetus.
Also, T3 turnover is low in fetal sheep indicating that the
fetus is T3 deficient. This could be due to decreased T3 se
cretion, decreased conversion of T4 to T3 and/or decreased
availability of T4 for deiodination. To resolve these possi
bilities, T4/T3 ratios were measured in homogenates of mater
nal and fetal thyroid glands of sheep and humans. In both
species, the mean T4/T3 ratios were similar in maternal and
fetal glands suggesting that fetal T3 secretion is not defi
cient. To study availability of T4, labeled T4 distribution
was investigated in fetal sheep; the T4 was given IV by in
dwelling catheter. At the time of sacrifice (at 24 hrs.) 55%
of the administered T4 was recovered in the fetus; most of
the T4 radioactivity was in musc'Ie (5.9%) and blood (20.5%).
Only 1..3% was present in meconium as glucuronide, represent
ing only 2.8% of the metabolized T4. ThUS, most of'the T4
presumably is available for deiodination. T4 to T3 conver
sion was studied in the thyroidectomized (Tx) sheep fetus by
injecting 25 Jlg T4 and measuring serum T4 and T3 serially by
radioimmunoassay. The serum T3 plateaued between 1.2 and 48
hours at a level of 0.23% of the T4 level. In Tx adult sheep
this value is 0.57%. The results suggest that peripheral
monodeiodination of T4 to T3 is deficient in the fetus at a
time when total T4 deiodination probably is increased.

INAPPROPRIATE TSH SECRETION IN A CHILD WITH T3 THYROTOXICOSIS.
Margaret H. MacGillivray, Delbert A. Fisher, George C.
Schussler, John R. Warner. Depts. ped. &Med., SUNY at Buffalo,
N.-Y. & UCLA, Torrance, Calif.

T3 thyrotoxicosis is a variant of hyperthyroidism in which
the thyrotoxic patient has increased serum triiodothyronine
(T3) and normal serum thyroxine (T4) concentrations. The girl
described in this report is unique because on numerous occa
sions, while receiving antithyroid medication, she exhibited
elevated values of serum TSH and T3 in the presence of normal
T4 concentrations. At the initial examination, this 10 6/12
year-old patient was clinically and biochemically thyrotoxic
[serum T4 by column=13 ug% (normal '3-7); 24-hour I 131 uptake=
68%). Throughout the next year, propylthiouracil (450 mg/d)
and USP thyroid were administered, and her T4 (4.2 ug%) was
maintained in the normal range. However, the patient continued
to appear mildly toxic; her enlarging thyroid gland remained
excessively vascular (1131 uptake=67%). T3 thyrotoxicosis
(440 ng/100 ml) and inappropriately elevated TSH (39 uU/ml)
were documented in serum containing normal concentrations of
T4 by column (5.1 ug%). In the following 2 years, neither PTU
(900 mg/d) nor Tapazole (45 mg/d) in combination with USP thy
roid or Cytomel or Lugol's iodine successfully controlled the
disease. Sella size and pituitary function other than the TSH
defect were normal. Thyroid function was ablated with oral
1131 (12.5 me).

Conclusion: This patient appears to have an isolated defect
in the regulation of TSH secretion associated with T3 thyro
toxicosis and LATS positive hyperthyroidism.

:\denylate Cyclase (/\C) ReSiJOnSa to r,]uca30il of Fetal t tver
Plas:na iier.lbranes. SoIomon s; K1pla, and Barbara ::. Lhpe
Dept. Ped;, UCLA Sch :led., Los ,nrc cs

Lack of response of liver cnzynes , SUCil as tyros ine arrino
transferase, to «Iucaoon until just hefore tJirt:1 in till! rat
fetus and l ack of until after birth su-r-estcd
that fetal liver is unresoons tve to qlucanon unt l.l Girt:1.
Uecause exp.rts its effects Ly activation of
ysis of effects of on ;,C activity of livers fron pre
natal and rostnatal rats i-as carried out. Units of enzvne
activit:! are ptconoles of c'\iT ?roduccJ ;ler 1'1 ntn, in
cubation r.1U. tissue. Lasel activi ty of
r,enatcs increased sliniltly fron 22 in tile In <1a;' fetus to 31
in ne"lborIiS. :lesponse to 32 clucajo:1 -ior tu;,':l "as a
increase at t:lis fr-ou 30 to 13:; f'": and a tncrcase
at 7 days of ;1ostnatal 1;-70. Si,lilar ras ionses ot.scrvo ..t
to II') .lef', ':hen plasua 1,1e:"luranes prepared and tested
for AC response to :;1 ucajon, houever , an adequate response "'as
found in the '1renatal ani;.Ial "r:lic', co riares favor,,:,l" ,·'it:1 th0.
postnatal r,:s;',onse. Ll t.re lG Jdj' o'ld fetus :,i\sc1illll nct ivt t;,
Has 153 r , i .rcreas tnj to 4r.S l,;;t;l III tile ner
born ant.ial t:IC values 117 and t,72. T'1c,rc "laS a sli:;:,t
increase f n activity over tlre first ';c:e!( of ::05;'(;;1505
to ,iaF lIeril si:lilar to t.rose observed lIit;, :l11ca::on. It is
coucluded that l ack of induction of cor-tatn cnzy.iat.tc activity
by glucauon in t:l€ fetal liver is not C:Ufl to Jeficient chlca
gOi1 receptors or rIc activity but nust represent a relative in
al>il i ty of to exert its effect on enzvne i I1ducti0:1.

INSULIN AND PROINSULIN SECRETI(!i IN CHEMICAL AND OVERT
JUVENILE DIABETICS. George A. Burghen, James N. Etteldorf,
Robert L. Trouy and Abbas E. Kitabchi. Col. of Med., Univ.
of Tennessee, Depts. of ped. and Med., Memphis, Tennessee.

Utilizing insulin specific protease and radio-immunoassay,
total immunoreactive insulin (TIR) and proinsulin (IRP) were
measured in plasma during an oral glucose tolerance test (GT)
in 11 noraal (N), 9 chemical diabetic (CD), and 9 nonketo
acidotic overt untreated diabetic (OD) children. The results
(mean values) in pU/ml are:

Fasting 1/2 hr 1 hr 2 hr 3 hr 4 hr
TIR IRP TIR IRP TIR IRP TIR IRP TIR IRP TIR IRP

N 10.41 5. 8 43':rO,0 9.5 l4'!1 8.0 9'11 5.2CD 16.8 8.9 91.3 26.8 77.4 25.8 97.432.3 50.1 18.0 25.8 12.6
OD 9.6 4.4 15.1 4.3 15.4 5.3 16.1 5.1 15.4 4.1 12.7 5.1

Fasting IRP in N, CD and OD consisted of 56%, 53%and 46%
of TIR respectively. In CD although fasting TIR and IRP values
were significantly elevated (P<0.05), during GT, IRP increased
to more significant levels (P<0.01-p<0.001). Analysis of tout
response areas under the curves for TIR, IRP and glucose duriIg
4 hour GT revealed a marked increase in TIR and IRP in CD with
a disproportionate increase in IRP area; a marked decrease in
TIR and IRP areas in OD in the presence of high glucose was
noted, however, the IRP:TIR was the same as N. These studies
demonstrate decreased TIR and IRP response to GT in OD. This
is in contrast to increased TIR in CD during fasting state and
in response to GT. The increase of TIR in CD was shown to be
associated with a disproportionate increase in proinsulin.

NATURAL HISTORY OF CHEMICAL DIABETES IN CHILDHOOD AND
INTERVENTION WITH SULFONYLUREA THERAPY. Elsa P. Paulsen.
Ped. Dept., Univ. of Virginia Med. Center, Charlottesville ,Va.

Frequent measurements of plasma insulin after oral glucose
in normal children and adolescents revealed two peaks: an
early one and a later one of lesser intensity.Younger subjects
(2-8 yr) and older ones(9-l8 yr)differed in the height of the
first peaks(47+2.6 vs 99+13 uU/ml,P<.OOl) but not in the
second(35+14 va 44+9 uU/ml,P<'lO) .Maximal responses to
intravenous glucose or glucagon also differed between the two
groups(46+3.3 vs 126+19 uU/ml, P<.OOl).

Chemically diabetic children under 9 yr. failed to have an
early peak of insulin after oral glucose but had higher than
normal levels late in the test. At 8-10 yr. early peaks of
insulin appeared'but insulin levels later in the test also
rose, resulting in marked hyperinsulinemia which as
pubescence advanced. Insulin responses after IV stimuli also
increased with age and in puberty were far above normal.

Sulfonylurea therapy begun in 6 chemical diabetics 5-9yr.
of age resulted in normal tolerance in 4-24 mo. More prolonged
therapy (8-42 mo.)resulted in suppression of the'initial
peaks of insulin and glucose after oral glucose and abnormally
high levels latt test. After discontinuation of
therapy tolerance passed thru a phase of normal glucose and
insulin responses into a state of decompensated tolerance and
marked hyperinsulinemia. The data contraindicate continuous
use of sulfonylureas. The effectiveness of cyclic therapy
to maintain normal glucose and insulin levels is under study.

MALE PSEUDOHERMAPHRODITISM DUE TO 17ocHYDROXYLASE DEFICIENCY
IN TWO SIBLINGS. Marcos N. Alvarez, Mark D. Cloutier, and
Alvin B. Hayles. Mayo Clinic and Foundation, Department of
Pediatrics, Rochester, Minnesota.

Two genetically male siblings with female genitalia, lack
of secondary sexual characteristics, amenorrhea, and hyper
tension who were the product of a consanguineous marriage are
described.

Studies of steroid metabolism included the following: low
urinary excretion of 17-ketosteroids, ketogenic steroids,
cortisol F, pregnanetriol and aldosterone. Elevated levels
of mineralocorticoids, desoxycorticosterone (DOC) and
corticosterone (B) were demonstrated in urine and plasma.
Low plasma aldosterone values were found and plasma renin
levels measured in response to sodium depletion were
suppressed. Plasma progesterone levels were increased.

This report confirms the association of male pseudo
hermaphroditism and l7othydroxylase deficiency, and the
genetic data is consistent with an autosomal recessive type
of inheri tance.
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MULTIPLE MUCOSAL NEUROMATA (MMN) WITH MEDULLARY
CARCINOMA OF THE THYROID. R.S. Brown E. Colle
A.H. Tashjian, Jr., Montreal Children 1s Hosp. -'
McGill Univ. Research Inst., Montreal, and Dept.
of Pharmacology, Harvard Sch. of Dental Med., and
Harvard Med. Sch., Boston.

The demonstration of elevated plasma calcitonin
(CT) levels has made possible the early diagnosis
of medullary carcinoma of the thyroid in patients
at particularly high risk. One such group are
patients with the syndrome of MMN, medullary car
cinoma and pheochromocytoma. Three new cases have
been studied. Each exhibited the characteristic
facies, and oral, lingual and conjunctival neuro
mata. One had a symptomatic thyroid carcinoma at
age 15 years. Two others (aged 11 and 13 years)
had elevated CT (0.85 ng/ml and 1.2 ng/ml) on
routine screening. Operation confirmed the presen
ce of medullary carcinoma. Venous drainage from
the tumor at the time of surgery contained 67 and
320 ng/ml CT, respectively. Tumor tissue con
tained 92 and 650 MRC U/ml of CT, respectively and
a neuroma from one contained detectable CT. Post
operatively, levels of CT were undetectable in one
and 0.15 ng/ml in the other. Because the neuromata
are present at birth, recognition of this syndrome
by pediatricians is essential because of the early
appearance of malignancies and its familial nature.

ENDOCRINOLOGY
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SERUM ESTRONE (El) AND ESTRADIOL (E2) IN NORMAL AND ABNORMAL
CONDITIONS FROM INFANCY THROUGH ADOLESCENCE. !. Angsusingha.
Q. Richards, !1. Brych, and E. Kenny, University of Pittsburgh
School of Medicine, Department of Pediatrics, Pittsburgh, Fa.

Unconjugated El and E2 were separated by Sephadex LH-20
chromatography of ether extracts of serum and quantitated by
radioimmunoassay. Prepubertal females had higher E2 indicat
ing activity of prepubertal ovary. E2 rose in both sexes
just prior to clinical evidence of secondary sexual develop
ment with further increases thereafter. Mean values in
pg/ml serum:

AGE/STAGE (N) MALE El E2 FEMALE El E2

1-9 y/Tanner 1 (40) 13 < 2 15 • 4
< 12 y/Tanner (12) 15 5 19 10
Tanner 2 + 3 (24) 30 8 58 60
Tanner 4 + 5 (24) 38 18 70 77
Sexually precocious females age 1-8 had elevated El 30 pg/ml;
and E2 38 pg/ml (N = 15). Medroxyprogesterone therapy
(N = 3) decreased El and E2 to normal levels for age. The
highest E2 level, 214 pg/ml, was observed with granulosa cell
tumor. El and E2 were not elevated in premature thelarche
(N • 8), premature adrenarche (N = 8) nor adolescent male
gynecomastia (N • 3). Turner' s syndrome (N • 6) and anorchia
(N • 5) resulted in normal El and low E2, consistent wit.h
predominantly adrenal origin of El and ovarian or testicular
origin of EZ.

RELIABILITY OF IV METYRAPONE AS A STIMUIDS FOR HGH AND ACTH.
George E. Bacon, Robert M. Larson, Martha L. Spencer, and
Robert P. Kelch. (Intr. by William J. Oliver). University of
Michigan, Department of Pediatrics, Ann Arbor.

Controversy exists concerning (a) the relationship between
the releasing mechanism for ACTH and growth hormone (HGH), and
(b) the reliability of metyrapone as a provocative test for
HGH reserve.. To investigate these questions, 16 children (10
short normal, 2 with partial HGH deficiency, and 1 each with
precocious puberty, nypothyroidism, anorexia nervosa, and
cerebral gigantism) received IV metyrapone, 70 mg/kg. over 4
brs. Serum samples for Compound S were obtained at 0,4,6, and
8 brs. An estrogen-primed arginine-insulin tolerance test
(ATT-ITT) was performed 48 hrs , later in 14 subjects. HGH was
measured by radio-immunoassay, and cortisol and Compound S by
competitive-protein-binding assay. All subjects were found to
have normal ACTH reserve; there was no discrepancy between the
ITT and IV metyrapone result. Mean maximum level of Compound
S following IV metyrapone was 18.1 ± Peak concentra
Mons occurred at 4 hrs , in 2 subjects, 6 hrs • in 6, and 8 bra.
in 8. Ten of 13 subjects with normal HGH release during ATT
ITT had concentrations greater than 7 ng/ml during metyrapone
infusion. However, there was no correlation between the time
of the maximum HGH and Compound S response.

In conclusion: (a) these data are not consistent with a
common pathway for metyrapone-induced ACTH and HGH release;
(b) the IV metyrapone test, in association with an estrogen
primed ATT, assesses ACTH and HGH reserve ·as reliably as the
combined ATT-ITT.

INSULIN RESISTANCE, SKIN CHANGES AND VIRILISATION: A
RECESSIVELY INHERITED SYNDROME PROBABLY DUE TO PINEAL DYS
FUNCTION. Nicholas D. Barnes, Pasquale J. Palumbo and Alvin B.
Hayles. Mayo Clinic and Foundation, Departments of
and Medicine, Rochester, Minnesota.

Two sisters among six siblings, the progeny of a first
cousin marriage, developed generalized dark skin pigmentation,
acanthosis nigricans, coarsening of the facial features and
thickening of the skin of the extremities. Both also showed
evidence of mild virilisation and somatic precocity but no
abnormality of fat or serum lipids. At the age
of 12 years the older girl developed diabetes mellitus without
ketosis. Her endogenous plasma immunoreactive insulin levels
were very high and her hyperglycemia and glycosuria proved
completely resistant to exogenous insulin in doses up to 700 U
daily. Her condition has remained stable through 8 years
without therapy. Her younger sister, at 8 years of age,
maintained a normal fasting blood sugar but showed extremely
high plasma insulin levels.

A condition closely resembling that described has been
only once previously (Rabson SM and Mendenhall EN,

Am.J.Cl,n.Path. 26:283, 1956). The three affected siblings
died and at autopsy marked hypertrophy of the pineal glands
was observed. Recent experimental evidence has established
an important role for the pineal in the control of many
aspects of neuroendocrine function and the features of this
condition are consistent with a primary abnormality in pineal
hormone synthesis.

THE OVARY AND THE UTEROTROPInC PLACENTAL HOR
MONE. Francisco Beas, Cecilia Teran, Pablo Szendro and
Walter Sierralta, University of Chile, School of Medicine,
Pediatric Research Laboratory, Santiago, Chile.

In the present report the role of the ovary on uterotrophic
action of UTPH is studied.

The uterine growth prom.oting activity of UTPH in norm.al
and ovarectom.ized im.puber m.ice was only observed when
ovary was present.

In order to deep the knowledge of this relationship, water
intake, weight increase, protein, DNA and RNA contents in
uterus and ovary of UTPH treated, 17-B-oestradiol treated
and sham. injected m.ice were studied.

The C-14 form.ate incorporation in DNA and RNA of uterus
and ovary of sim.ilar experim.ented groups were also studied
at different pulses.

Significative differences were obtained between the above
described experim.ental groups suggesting that, UTPH and
17-B-oestradiol, prom.ote growth action throught different
m.echanism.s at the level of the uterine and ovaric target
cells. UTPH acts m.ainly at DNA synthesis and 17-B-oestra
diol at RNA and protein synthesis, as has been described
elsewhere.

ASSOCIATION OF DIABETES MELLITUS, OPTIC ATROPHY, NERVE DEAF
NESS AND DIABETES INSIPIDUS. M.M. Belmonte, R. Bortolussi,
E. Colle, and T. GulIn. Montreal Children's Ibspital - McGill
University Research Institute, Montreal.

Four children with diabetes mellitus (LM), optic atrophy
COA) and nerve deafness (ND) are reported. They are un
related. Two are males and two females. Two are blind by
legal criteria and two have symptomatic deafness. Two have
partial pitressin sensitive diabetes insipidus. In two DM
developed before OA. DM is insulin dependent in all cases
and insulin levels prior to treatment in one case in whom it.
was measured were low. Control of diabetes with insulin
therapy did not retard the progress of the OA. In all cases
NO and DI developed after the onset of IM. No other neuro
logic deficits are present. No abnonnalities of growth hor
lIIl?ne release are present. Amenorrhea is present in the two
guls although secondary sexual developnent is nonnal. The
siblings of the affected children show no abnonnalities.

addition. two children with DM and fundal changes sug
gest ive of optac atrophy and two children with optic atrophy
having borderline abnonnalities of glucose tolerance tests
are being followed. It is suggested that children with
primary optic atrophy of undetermined etiology should be

for early signs of diabetes mellitus in an attempt
to delJ.neate the natural history of the disease in this
group of individuals.
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CONSTITUTIONAL SEXUAL PRECOCITY-PERSISTENT ALTERATI<!IS OF TES
TICULAR HISTOLOGY AND CllRGlOSOMES FOLLOOmG CESSATION OF THER
APY: WITH MEDROXYPROGESTERONE ACETATE (PROVERA ®; MPA).
Alvro M. camacho, Dorothy L. Williams, and J. Miguel Montalvo.
Dept. of Ped , and Med., Univ. of Tetm., Memphis and Dept. of
Ped., Univ. of Miss., Jackson.

We have reported on alterations of testicular histology and
chromosomes in 4 patients with constitutional sexual precocity
who were treated with MPA (J. Clin. Endocr. 34:279, 1972).

MPA was discontinued in one of these patients subsequent to
testicular biopsy and he was re-biopsied'36 months later. He
had received MPA for 71 months. In contrast to the biopsy
while receiving MPA, histological sections of the second biop
sy does not reveal an arrest in spermatogenesis and there is a
regrowth of cells. However, defective spermiogenesis persists.
Cellular degeneration previously noted at all stages of meio
sis is limited primarily to spermatids. Leydig cells are now
present in normal number and appearance. Electron microscope
studies confirm the findings of defective spermiogenesis and
reveal asynchrous maturation between nucleus and cytoplasm, ab
normal membrane formation and other abnormalities. Meiotic
chromosome preparations demonstrate less sticky degeneration
with most chromosome figures showing normal morphology. How
ever, aneuploid spreads remain prominent, with only an occa
sional polyploid cell.

These observations strongly suggest that permanent damage
to testicular tissue may result from prolonged MPA treatment
and that the use of this drug requires critical evaluation.

MAXIMUM STIMULATION OF BETA-CELLS IN PREDIABETES.
Salvador Castells, Theodore W. AvRuskin, Chun Lu,
Shiu-Ching Tang and Christina Juan. Downstate Med.
Ctr. and The Brookdale Hosp. Med. Ctr., Depts.
Ped., Brooklyn, New York.

Ryan et al. that oral glucose with IV tol
butamide and glucagon produces a greater release
insulin than obtained by any other stimuli. Ten
children with a diabetic sibling, a diabetic parent
and/or another family member of the non-diabetic pa
rent were studied by the standard OGTT and the Ryarrs
test. Plasma insulin and growth hormone were deter
mined by double antibody immunoassay. Five healthy
children with no family history of diabetes served
as controls. Both groups were 4-12 yrs. of age and
of similar weight. Limits of normality at each time
interval were defined as the mean±2SD. Four "geneti
cally suspected prediabetics" had abnormally high
plasma glucose during OGTT. Plasma insulin levels
were not different from controls. Three of the 4 had
abnormally low plasma insulin at 10 and 15 minutes
during Ryan testing.

Decreased insulin release after maximum stimu
lation of the beta-cells with glucose-tolbutamide
and glucagon in 3 children with suspected genetic
diabetes may indicate an abnormality of insulin pro
duction in these children.
(Supported by NIH Grant RR-318).

ENDOCRINE FUNCTION STUDIES AS AN AID TO GENDER ASSIGNMENT IN
NEONATAL MALE PSEUDOHERMAPHRODITISM,John D.Crawford, W. Hardy
Hendren,Samuel H.Kim,Harvard Med.Sch.,M8ssachusetts Gen.Hosp.,

Burns Inst.,Children's Service,Boston.
The neonate with ambiguous genitalia presents a social if

not medical emergency as regards diagnosis, gender-role assign
ment and early completion of appropriate surgery. Chromatin
negative,46 XY infants comprise the most difficult group,diag
nostic possibilities ranging from congenital anorchia to in
complete testicular feminization (ITF).In addition to panend
oscopic,radiographic and,as required,operative visualization
of internal structures with gonad biopsy, basal and post HCG
stimulation levels of pituitary gonadotropins and gonadal hor
mones improve diagnosis and prognosis. A patient with congen
ital anorchia showed LH l8,FSH 66 mU/ml and no rise in basal
plasma testosterone from 70 ng% during 5 days HCG stimulation;
a second with ITF had more modestly elevated gonadotropins
(LH 14;FSH 9.5 mU/ml) and high basal testosterone (350 ng%)
unresponsive to HCG.The normal genitalia of Kallmann's and
anencephalic males bespeaks the importance in embryogenesis of
chorionic gonadotropin as do the genital ambiguities seen in
infants with placental insufficiency. Such neonates have shown
hypoleydigism,but normal HCG responses and brisk rises in
plasma gonadotropins following orchiectomy.HGH lack gives
micropenis but not the hypospadias of "adrenal" defects of
testosterone synthesis. These techniques help in etiologic
and prognostic considerations and reinforce conviction that
gender assignment must conform with reasonable functional
pectations despite genetic,gonadal or hormonal inconsistencies.

THYROTROPIN RELEASING HORMONE (TRH) INFUSION TEST:A USEFUL NEW
TOOL.Marco Danon,Hans H.Bode,Farahe Maloof, (Introd. by John D.
Crawford),Harvard Med.Sch.,Massachusetts Gen.Hosp.,Shriners
Burns Inst. ,Boston.

The characterizstion,synthesis and clinical availability of
TRH has greatly enhanced understanding of the physiology of the
hypothalamic-pituitary-thyroid axis.We have investigated the
diagnostic usefulness of TRH infusion in 48 children.All con
trols showed TSH peaks within 30' after TRH (200 Pg I.V.in 1');
TSH levels at 5' and 10' exceeded those at 2 and 3 hrs.ln hypo
thalamic disease TSH release was delayed, the peak occurring
after 30' and values at 2 and 3 hrs were higher than those at
5' and 10'.In primary pituitary disease TSH remained below 4

hyperthyrOidism TRH was ineffective in releasing TSH
while in peripheral resistance to thyroid hormone the pattern
of TSH release was similar to that of controls but the second
ary thyroid response was enhanced. Untreated primary hypothy
roidism was recognized by high baseline TSH levels;the further
TSH rise after TRH was superfluous to diagnosis.In previously
treated hypothyroidism a suppressed pituitary response to TRH
was observed up to 3 weeks after the discontinuation of treat
ment.TSH measurements at 5',30' and 120' after TRH proved suf
ficient for diagnostic differentiation between hypothalamic and
pituitary thyroid disorders. The reliability and economic advan
tages of the TRH infusion make it preferable to suppression
tests in discriminating between eumetabolic Graves' disease,
peripheral resistance to thyroid hormones and T3thyrotoxicosis.

PITUITARY AND THYROIDAL ADAPTATIONS TO CHANGES m THYROXmE
BINDING GLOBULIN. Marco Danon, Hans H., Bode, Farah!! Maloof,
John D. Crawford, Harvard Med. Sch., Massachusetts Gen.Hosp.,
Shriners Burns Inst., Depts. of Ped. and Med., Boston.

Normally 75% of plasma T4 is bound to TBG,providing a hor
mone reservoir large relative to tissue needs and permitting
circadian rhythmicity of T4secretion (Nicoloff,J.Clin.lnvest.
49:l9l2,1970).The lesser T4 reservoir in TBG deficiency should
place an almost continual demand on the thyroid to replenish
losses while in TBG excess the large T4 pool should require
infrequent TSH stimulation and T4secretion.To test this hypo
thesis we studied pituitary and thyroidal responses to TSH re
leasing hormone (TRH) in 6 yr twin girls with TBG excess and
12 &13 yr old brothers with TBG deficiency:

Mean Pituitary and Thyroidal Responses to TRH.200 pg I.V.
A% FT4ng% o:r. %FT4 TSH I'U!ml peak
73 125 5.3+39.0 30'

TBG+ 25.0+27.0 8 2.3+2.9 26 .009+.011 5'
TBG N 7.0+ 8.0 14 1.1+1.4 27 .017+.018 30'

Constant activity to compensate for the increased T4 clear
ance in TBG deficiency is suggested by the high normal base
line TSH levels whereas the rapidly dischargeable TSH in TBG
excess indicates pituitary accumulation resulting from inter
mittent activity. Furthermore, the larger rise in TSH and great
er T4 discharge in TBG deficiency suggest heightened pituitary
sensitivity to TRH and increased thyroidal responsiveness to
TSH when the secretory systems are continually active.
HD TOI 33,AM 4501 and the Children's Medical Research Fund.

SEXUAL PRECOCITY DUE TO THORACIC POLYEMBRYONIC EMBRY<J1A.Marco
Danon,Bruce Weintraub,John D.Crawford,Hsrvard Med. Sch.,Mass
achusetts Gen.Hosp.,Shriners Burns Inst.,Dept.of Ped.,Boston.

A 7 9/12 year old boy was referred because of a growth
spurt,acne,pubic hair,penile enlargement without increase in
testicular size, disruptive behavior at school and precocious
sexual interests at home.Onset was precisely documented nine
months earlier.Intravenous pyelograms,skull films and brain
scan were unremarkable;the 17 ketosteroids were normal(4 mg/24
hours)but the plasma testosterone (0.4 mcg%),''LH'' (25 mU/ml)
but not FSH(3.0 mU/ml) and alphalfetoprotein (AFP,0.34mcg/ml)
were elevated.Liver scan showed no evidence of hepatoblastoma.
Specific assay proved the "LH" to be cross-reactive human
chorionic gonadotropin (HCG,3.0 ng/ml).The source was a left,
paravertebral polyembryonic embryoma containing both tropho
blastic and gastrointestinal tissue.Assay of the tumor extract
(10% wt/vol)following resection showed HCG 33 ng/ml.Plasma
testosterone fell to the prepubertal range (0.06 mcg%) in 6
days;AFP disappeared in nine weeks;flLH" declined to 2.0 mU/ml
in 12 weeks with specific RCG no longer detectable 16 weeks
after surgery.No precocious behavioral changes were evident
postoperatively;growth rate returned to normal and by 6 months
pubic hair had disappeared.AFP is a common finding in patients
with hepatoblastoma and HCG has been reported when the tumor
is associated'with precocity in males.AFP may also derive from
teratomas because they frequently contain gastrointestinal
tissue. This report appears to be the first of isolation of
both AFP and HCG from a teratoma causing sex precocity.
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RADIOnlMllNOASSAY (RlA) OF URINARY ESTRONE (El) AND ESTRADIOL
(E2) IN NORMAL AND ABNORMAL CONDITIONS FROM INFANCY THROUGH
ADOLESCENCE. 11. deLevie. £. Richards. 11. Brych, and !. KENNY,
Univ. of Pgh.,Sch. of Med., Dept. of Ped., Pittsburgh, Pa.

Because previous methods lacked sufficient sensitivity, we
isolated individual estrogens by Sephadex LH-20 chromato
graphy of ether extracts of urine, previously incubated with
13 glucuronidase for quantitation by RlA. El and E2,
corrected for body surface area were higher in prepubertal
females indicating activity of prepubertal ovary. Mean
values in NG/24h/M2 were:
Age Years (N) Tanner Stage ESTRONE ESTRADIOL

< 5 (14) 1 m 60 f 80 m 45 f 63
5-10 (25) 1 m 125 f 180 m 45 f 83

Adolescent values for El and E2 were higher in females;
obesity was associated with increased values for both estro
gens in both sexes. Endogenous ACTH (metyrapone) caused
greater increases in El than E2. Estrogen excretion in males
persisted despite adrenalectomy or anorchia; but was not
detected in a female with autoimmune adrenal and ovarian
destruction. Both El and E2 were elevated in girls with
idiopathic sexual precocity and untreated AG syndrome (both
sexes). Conventional cortisone therapy of AGS incompletely
suppressed El and E2 excretion indicating persistent adrenal
estrogen (+ precursor) production, No increase in estrogen
excretion was detected in male. adolescent gynecomastia nor
infant females with premature thelarche. Hypopituitarism
caused decreased El and E2 in both sexes.

EFFECT OF FREQUENCY OF EATING ON 24 HOUR PLASMA. GLUCOSE PAT
TERN IN DIABETICS TREATED WITH LENTE INSULIN. Jordan W.
Finkelstein, Robert M. Boyar, Howard P. Roffwarg, Jacob Kream,
Leon Hellman,Albert Einstein Co1.of Mad.,Montefiore Hosp. &
Mad. Ctr.,Inst. for Steroid Res.,Depts. Pediatrics,Oncology,
Psychiatry, Bronx, New York (Intr. By Laurence Finberg)

10 diabetic children had plasma glucose (ro) measured every
20 minutes for 24 hours in order to assess the degree of con
trol of hyperglycemia following a single morning dose of lente
insulin. Patients had free access to food at all times. Three
groups of patterns of ro were obtained which were dependent on
food intake. Group I patients ingested food at least once an
hour and ro never fell below 400 rrJfJ1, during waking hours .Group
II patients ate less frequently between meals so that ro fell
to 2-300 rrJfJ1, at times. Group III patients ate only 3 meals
daily and ro was in the normal range 4-5 hours after meals. In
all groups ro fell to normal 4-5 hours after sleep onset. In
all group I and some group II patients 1\1 began to rise during
the last hour of sleep and before breakfast. In all group III
and some group II patients ro remained normal until breakfast.
These data show that in the presence of lente insulin the ro
pattern is dependent on the frequency of eating. The appro
priate times to evaluate ro is 4-5 hours post-prandial the
main daily meals, and after overnite fasting. A normal ro at
these times indicates adequate control and correlates with 24
hour urinary excretion of glucose. A high fasting 1\1 suggests
inadequate insulin supply and high 4-5 hour post-prandial ro
indicates excessive snacking.

BODY COMPOSITION OF CHILDREN WITH OVERT DIABETES
MELLITUS IN GOOD CONTROL. Margaret A. Flynn and
D.Y.N. Murthy. (Intr. by R.L. Jackson) Depts. Nut
rition and Pediatrics, University of Missouri
Medical Center, Columbia, Missouri' 40Body composition analysis by the K technique
offers a non-invasive technique to study the se
quence and rate of repletion of the muscle mass and
body fat in diabetic children after initiation of
insulin therapy. Using this technique lean body
mass of 462 normal children aged 3 to 18 years have
been determined (Pediat. Res. 6:239, Body
composition determinations were done by K tech
nique on 30 children with well controlled diabetes
mellitus. All of the diabetic children had normal
heights for age and their weights were within ±l
S.D. of their expected weight for their actual
height. The total body K of 29 of the children
were well within the normal range (84th and 16th
percentile). Only one 10 year old boy who had been
under treatment for after the onset of
overt diabetes had a K value at the 10th percen-
tile. Serial observations are in progress to study
the rate of change in body composition in children
with recent onset of overt diabetes maintained in a
high degree of control.

SIGNIFICANCE OF ANTIBODIES TO HUMAN GROWTH HORMONE (HGH)
DURING 18 MONTHS OF HGH THERAPY. S.D. Frasier, T. Aceto,
Jr., A.B. Hayles and M.L. Parker. Depts. of ped., USC Soh.
of Med., Los Angeles, SUNY Sch. of Med., Buffalo, Mayo Sch.
of Med., Rochester; Dept. of Med., Wash. univ., st. Louis.

Thirty-one growth hormone deficient patients were treated
with HGH for 18 months. Binding antibodies to HGH were mea
sured in sera obtained at 6, 12 and 18 months and 6 months
posttherapy. Binding antibodies were detected in 53.2%,
53.2% and 52% of all samples at 6, 12 and 18 months, respec
tively. During therapy, antibodies were intermittently
present in 13 patients (42.0%) and present in all samples in
11 patients (35.5%). A 1:20 dilution of serum bound (mean ±
SD) 41.1 ± 13.6%, 35.1 ± 20.7% and 31.3 ± 21.6% added
HGH13lI in patients with intermittent antibodies and 70.9 ±
14.0%, 75.6 ± 12.2% and 68.6 ± 23% added HGH13lI in patients
with persistent antibodies at 6, 12 and 18 months, respec
tively. Corresponding median antibody titers were 1:30,
1:60 and 1:30 in patients with intermittent antibodies and
1:60, 1:120 and 1:240 in patients with persistent antibod
ies. Growth rates (mean ± SD) while receiving HGH were
10.6 ± 3.7 ern/18 mos, 10.7 ± 3.5 ern/18 mos and 11.6 ±
4.6 em/IS mos in patients with no antibodies, intermittent
antibodies and persistent antibodies, respectively. Six
months posttherapy, 22.2% of all samples were positive for
antibodies. While long-term effects of binding antibodies
to HGH are unknown, their presence does not significantly
modify the response to 18 months of HGH administration.

STUDIES OF C19-tl16 STEROIDS AND CYCLIC AMP IN AN INFANT GIRL
WITH VIRILIZING ADRENOCORTICAL CARCINOMA.. Lytt 1. Gardner,
Matthew J. Barlow, Tania Gregory and D.B.Gower. Dept. of Ped ,
State Univ. of New York, Upstate Med. Ctr., Syracuse, NY and
Biochemistry and Chemistry Depc, , Guy's Hosp. Med. Sch.,
London, England.

An 18 month old girl with virilization was found to have an
encapsulated right adrenal carcinoma (2x3 em.) with great
variation in nuclear size, frequent mitoses and ? blood ves
sel invasion. Preoperative urinary l7-KS, androsterone
(ANDRO), dehydroepiandrosterone (DHA) and 3et-androstenol
(3aA) were elevated; all were partially suppressed by 6 days
of cortisol (F) therapy (100 mg/day). A month later the·
partial suppression was still manifest. During 3 days of
ACTH (60 gm.gel/day) the excretion of these steroids tended
to rise, but not markedly in the cases of ANDRO AND 3aA.
Urinary pregnanetriol (P) and etiocbolanolone (ETIO) were
only slightly elevated preop; neither was influenced by F
therapy. The excretion of P tripled during ACTH, but ETIO
was unchanged. There was a trend to lower urinary C-AMP val
ues postop. Urinary testosterone (TESTO) and androstadienol
(3SDIENE) were also elevated preop; they showed no consistent
response to F or ACTH. A week postop TESTO excretion was
nearly normal; 3SDIENE was absent. The qualitative Allen's
blue-color test for elevated urinary DHA remains a valuable
diagnostic adjunct. Urinary TESTO and 3SDIENE may also have
diagnostic value, since neither was suppressed by F in this
study.

TESTOSTERONE 5 a-REDUCTASE ACTIVITY IN THE INCOMPLETE FORM OF
TESTICULAR FEMINIZATION SYNDROME. Orville C. Green, !1.l1.
Northwestern Univ. Medical School, The Children's Memorial
Hospital, Department of Pediatrics, Chicago

Recent reports from several laboratories have suggested the
failure of virilization that occurs in the syndrome of test
icular feminization is due to a target organ enzymatic defic
iency of testosterone 5 Those patients demon
strated total failure of virilization with absence of pubic
hair and normal clitoral size. The clinical variant of this
syndrome, in which pubic hair develops and clitoral enlarge
ment is present, has been proposed as a partial defect of
activity of this enzyme. Contradictory data has been present
ed by Perez-Palacios et al (Steroids 17:471, 1971) indicating
that in both the complete and incomplete forms of the test
icular feminization syndrome, 5 a-reductase activity may be
present in target tissues. Enzymatic 5 a-reductase activity
has been studied in slices of preputial clitoral skin and
abdominal skin obtained during prophylactic gonadectomy from
a 13 year old child with the incomplete form of the testicular
feminization syndrome. 5 a-reductase activity in clitoral
preputial skin waS present and comparable to activity from
foreskin of a normal 17 year old male. Gonadal tissue incub
ations with pregnenolone demonstrated testosterone production.
The variant of the incomplete form of the testicular femin
ization syndrome cannot be explained by target organ defic
iency of enzymatic 5 a-reductase activity or defective
hormonal testicular synthesis of testosterone.
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GLUCOCORTICOID, MINERALOCORTICOID, AND ESTROGEN METABOLISM
IN A NEONATE IUTH FAMILIAL CONGENITAL ABSENCE OF ADRENALS.
E. Kenny. !. Allen. Klein. !. Vagnucci. and £. 1..
P. Giroud, Univ. of Pgh. and McGill Univ.Sch. of Medicine.

The propositus was the 4th affected male with 2 normal m.
and 1 f. siblings, suggesting X-linked inheritance. umbili
cal vein (UV) cortisol (F, 1.3 ug%), cortisone (E, 9.6),
corticosterone (B, 0.3) and its sulfate (BS, 0.1) were low,
as were umbilical artery (UA) values. The relatively larger
amount of E suggests its origin from maternal F during pla
cental transfer to fetus. Undetectable (Al) in
UV and UA indicate no fetal secretion nor materno-fetal
transfer, since Al is normally elevated in mother and fetus.
Unexpectedly Il-deoxycorticosterone sulfate (DOC-S) was
normal in cord and elevated in maternal serum. This could
result from increased maternal secretion of DOC with trans
fer to fetal compartment and sulfurylation by fetal tissues.
Low estrogen excretion by mother prior to term, and low serum
estrone and estradiol in maternal and umbilical vessels were
consistent with absent fetal adrenals. Normal maternal
levels of F, E, Band BS show that the fetal adrenal has no
role in their regulation in the mother. None of the cases
had respiratory distress syndrome (RDS) suggesting that low
levels of the steroids measured are not per se incriminated
in pathogenesis of RDS·. Three untreated siblings died at
14, 28, and 67 hrs of age. Propositus had poor circulation
at 10 mins and hypotension at 30 mins with good short and
long term response to gluco- and mineralocorticoid therapy.

PERSISTENT SALT LOSS, POOR GROOTH, AND PREVALENCE OF URINARY
INFECTIONS IN TREATED SALT-LOSING (SL) ADRENOGENITAL SYNDROME
(AGS). !. Kenny. 1.. Kenny. !!. Latorre. and !. Angsusingha.
Univ. of Pgh. Sch. of Med., Dept. of Ped., Pittsburgh, Pa.

To test the hypothesis that maturation of 21-hydroxylase
deficiency occurs in the SL form of AGS, longitudinal studies
of 24 hr urinary Na and K were done in (A) 10 non-SL, (B)
4 SL receiving DOC pellets in infancy and ad lib salt there
after (C) 16 SL receiving oral 9 <C Huoro-cortisol (.05 - .1
mg/day) after dissolution of DOC pellets. Age range 1 - 17
years: total 85 patient-years.
mEg/24h/Ke Body Wt Mean Urine Na(SD) Mean Urine K(SD)
Group(A) Non SL 3.6 (1.7) 1.2 (.5)
Group(B) SL-DOC 6.4 (3.2) 1.1 (.3)
Group(C) F 6.4 (3.3) 1.4 (0.5)
Individual patients had relatively consistently low or high
values. There was (1) no tendency for amelioration of Na
loss when patients were grouped in 5 year age increments, and
(2) 9ee fluorocortisol in conventional dosage fails to con
trol salt loss or affect K excretion. (1) and (2) may
contribute to the poor linear growth documented in treated
AGS. Symptomatic urinary infection occurred in 20% of
females. Prospective screening disclosed asymptomatic
bacteruria in 16% of females, probably due to abnormal
anatomy. This high incidence of UTI and bacteruria in AGS
has not previously been appreciated. Persistence of "L" form
bacteria in urine after antibotic therapy might be aggravated
by high urinary salt content.

17 a-HYDROXYLASE DEFICIENCY MIMICKING TESTICULAR FEMINIZATION.
Ann!. Kershnar*, Danielle and Maurice ,g. Kogut.
Childrens Hosp. of Los Angeles, Dept. Ped., USC School of
Med., Los Angeles, CA.

A 19-year-old phenotypic female (46,XY) developed hypoka
lemia (serum potassium (K) 2.8 mEq/L), alkalosis and hyper
tension (blood pressure 150/100). She had had bilateral
gonadectomy (testes with normal male internal structures) at

yrs. of age. l7-ketogenic steroids (17-KGS) were 3 mg,
pregnanediol, 2.5 mg and tetrahydro-S <1.0 mg in a 24-hr.
urine. Plasma progesterone was 400 ng/lOO ml (normal value

ng/IOO ml). Plasma renin activity was <30 ng/lOO ml.
While receiving 180 mEq/K daily orally, serum K was 4.7

mEq/L and urinary K was 86 mEq/24 hrs. Following ACTH (25
units intravenously over 8 hrs.), serum K was 4.2 mEq/L and
urinary K was 213 mEq/24 hrs.; urinary 17-KGS were 2 mg and
pregnanediol 5.2 mg/24 hrs. Cortisol secretion rate was non
detectable before dexamethasone (D). Aldosterone secretion
rates were 12.1 before D and 8.6 after suppression.
Deoxycorticosterone (DOC) and corticosterone (B) secretion
rates were measured. While receiving 15 mg hydrocortisone
daily, the patient's blood pressure was 110/70, serum K, 5.0
mEq/L and urinary K, 21 mEq/24 hrs. on a normal diet.

17 a-hydroxylase deficiency in both the testes and adrenal
accounts for the abnormalities. Hypertension and hypokalemia
is probably caused by excess production of DOC and B; de
creased aldosterone production may be due to suppressed
renin-angiotensin system.

DIFFERING SENSITIVITY OF HUMAN FETAL RECEPTOR SITES TO ARGIN
INE-INDUCED INSULIN AND GROWTH HORMONE RELEASE. Katherine King,
Robert Schwartz, Seppo Saarikoski, Kiyoko Yamaguchi, and Peter
Adam. Case Western Reserve Univ., Cleveland Metro. Gen. Hosp.,
Dept.of Pediatrics;and Univ. of Helsinki, Dept. of Ob-Gyn.

Potentially, fetal hormonal secretion may be regulated when
fetal plasma amino acid levels are elevated by raising the ma
ternal levels.When 9 pregnant women at term were infused intra
venously with arginine(arg),the fetal plasma insulin(IRI)and
growth hormone(HGH)responses differed,as tabulated,even though
fetal blood glucose concentration(G) was relatively constant:
Maternal Fetal umbilical venous concentration(mean SD)
Infusion (n) Arg(mMlL) IRI(tU/ml) lIGH(ng/ml)
Saline (25) 72 17 0.1 0.03 10.8 5.2 31 ± 16
Arg(20g) (9) 82 ± 9 1.1 ± 0.42 6.6 ± 3.8 57 t 21
Fetal plasma IRI was relatively constant,whereas HGH rose.

In order to evaluate the early development of receptors for
pharmacological doses of arginine(l.l ± 0.6g/kg) ,it was in
jected directly into the carotid artery of 8 human fetuses,
weighing 45 to 600 grams,while the placenta remained in utero.
Surprisingly, fetal plasma HGH did not rise,whereas insulin
rose in later midterm fetuses(>lOOg),and was related directly
to fetal weight.Although changes of fetal plasma arginine at
term potentially can regulate HGH,arginine in the physiologi
cal range will not control fetal insulin.Nevertheless, a pan
creatic receptor for pharmacological doses of arginine appar
ently develops earlier than the hypothalamic or pituitary
receptors for HGH regulation.

THYROID FUNCTION AND THE BMR IN GROWTH FAILURE OF PRENATAL ON
SET (PO). Ingeborg Krieger. Children's Hosp. of Mich., Detroit

Small for date infants whose growth rate is consistently
slow after birth may have a decreased growth potential (PO).
Their BMR is low for size (height), a characteristic they
share with dwarfing syndromes. Infants with growth failure
due to malnutrition (MN) have a significantly higher BMR al
though thyroid function is decreased. If compared with normal
on the basis of body weight the BMR is elevated in both groups.
The extent to which changes in cell mass or thyroid function
contribute to these findings is not clear. Total and free thy
roxine (T4) were therefore measured together with the BMR be
fore and during weight recovery in infants with PD (12), with
growth failure due to chronic MN (9), and acute MN with weight
loss (9). Height age was used as reference standard for the
BMR. Both BMR and T4 were low in acute MN and rose to normal.
BMR values in chronic MN were within normal range; increases
with weight recovery were variable; T4 was low and increased.
Infants with PO had a low BMR and a normal T4. Exceptions were
one patient with superimposed acute weight loss and two with
associated deprivation. Their BMR and T4 increased during
spontaneous weight recovery; the final T4 was normal, but the
BMR did not reach normal range. 5 patients with PO were force
fed. In contrast to MN, their BMR and T4 did not rise during
rapid weight gain. The data show that the low BMR in PD ia
not due to decreased thyroid function, the low BMR in acute MN
is. In the presence of a low T4 high BMR values in chronic
MN may be due to an increase in metabolic mass.

URINARY CAMP AND RENAL RESPONSIVENESS TO PARATHORMONE IN PRE
MATURE HYPOCALCEMIC INFANTS. Louie G. Linarelli, Caroline
John Babik, (Irrtro, by Frederic Kenny) Und v, of Pi ttsburgh Sch,
Med.)Mercy Ho sp , and Children's Hosp, , Dept. of Ped,

The renal action of parathormone (PTH) is mediated via
adenosine 3',5'-monophosphate (CAMP) and our previous studies
in fullterm infants demonstrated a maturational proximal tub
ular response to PTH. Studies were performed to evaluate renal
rnaturi ty in prema tures and the role of CAMP in hypocalcemia.
Normocalcemic infants excreted CAMP (N mOles/mg creat) com
parable to hypocalcemic infants days 1-10 of life. Five pre
matures 20 hrs to 8 days of life with birth weights of 1-1.9kg
were infused for 1 hr with PTH 5U/kg/hr with serial blood and
urines. CAMP responses were low with a peak delta response of
1.4 ± 0.4 N mOles/mg creat. M± range. Urinary CAMP response
to PTH was equally reduced regardless of age, B.W. or hypo
calcemia. Phosphate excretion and % TRP showed a more reliable
response after the first 36 hrs of age. A serum calcemic re
sponse occurred with a rise of 1.1 + 0.5 mg % M + range 12 hrs
post-infusion. Three premature infants demonstrated a 20 fold
greater response to glucagon 30 ug/kg S.C. than to the PTH
5U/kg/hr I.V. with peak delta responses of 24.4 + 3.9 vs 1.3+
0.4 N moles/mg creat., respectively. We find the-opposite 
relationship in older children. In summary, a renal tubular
immaturity to PTH with diminished CAMP metabolism is apparent.
Bone CAMP response to PTH is probably normal. The CAMP im
maturity is organ and hormone specific since the hepatic CAMP
response to glucagon is more mature than the kidney is to PTH.
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THE EFFECT OF GLUCAGON ON CAMP, GLUCOSE, INSULIN AND GROWTH
HORMONE IN THE NEWBORN. L.G.Linarelli, H.M.Rubin, C.M.Bobik,
J.R.Bobik, A.L.Drash. Univ. of Pittsburgh Sch. Med., Mercy
Hosp. and Children's Hosp., Dept. of Ped.

Glucagon activates hepatic adenosine 3'
(CAMP) leading to glucose release. Urinary CAMP excretion
in response to glucagon was previously found to be of he
patic origin. Studies were performed to evaluate the matu
rity of the response to glucagon with hepatic CAMP and glu
cose release, pancreatic insulin (Ins) secretion and pitui
tary growth hormone (HGH) secretion in the neonate. Two
groups of 6 fullterm newborns (2-4 days of age) were given
either 30 or 300 S.C. and compared with children
7-12 years of age (30 S.C.). Urinary CAMP and plasma
glucose, Ins and HGH were measured. Glucagon stimulated a
10 fold rise in urinary CAMP excretion in all 3 groups. The
peak glucose responses at 30-60 min. were comparable (153
14.9, 144 7.9, 136 t 8 mg% M t SEM) for 30 infants,
300 infants and 30 children. Ins response was
statistically less in the infant receiving 30 while
HGH response over basal was the same. HGH secretion was
greater at 300 The data are consistent with hepatic
maturity with respect to glucagon mediated CAMP response md
glucose release while pancreatic glucagon mediated insulin
release is not yet maximal at low dose stimulation.

DIFFERENTIATION OF CHRONIC LYMPHOCYTIC THYROIDITIS AND SIMPLE
GOITER IN PEDIATRICS. Monteleone, J. A., R. K. Danis, K. S.K.
lung, C. V. Ramos and V. R. Peden (tntr. by A. E. RcElfiii'li'}.'""
t. Louis univ. Sch. of Med., Dept. of Ped. and Dept. of Path.

St. louis, Mo.
Eighty-one children with goiter were studied; thirty-five

had open biopsies, 23 had one or more simultaneous needle
biopsies, in the remainder, the diagnosis was made by clinical
and laboratory findings. In 35 biops1ed patients the histo
logic diagnosis was chronic lymphocytic thyroiditis (CLT) in
22, simple goiter (SG) in 13. Needle biopsy proved inade
quate for diagnosis in 40 percent. In b10psied patients,
thyroid antibody studies by the tanned red cell technique
were positive in only a few cases of CLT ,whereas an immuno
fluorescent technique revealed antibodies in 100 percent of
cases of ClT and was negative in all cases of SG. A differ
ence between PSI and T4 > 2.0 ug/ml. was found in almost as
many cases of SG as in CLT. Clinical and laboratory findings
are reported for the entire group of 81 patients.

Because others have reported a high incidence of juvenile
diabetes mellitus in CLT, a group of euthyroid juvenile
diabetics were studied for CLT. To date 20 have been
studied, 6 were found to have goiter, but only 2 had CLT.

COMPARISON OF SLEEP INDUCED GROWTH HORMONE (GH) RELEASE WITH
GH RESPONSES TO L' ARGININE AND INSULIN HYPOGLYCEMIC STIMULA
TION IN CHILDREN. Margaret H. MacGillivray, Michael E. Cohen,
Cheryl Seifert, Kathleen Murray, Thomas Aceto, Jr. Children's
Hosp., SUNY at Buffalo, N.Y.

This study compared physiologic secretion of GH during deep
sleep, documented by the appearance of encephalographic delta
waves, with that observed following stimulation with insulin
hypoglycemia and L'arginine. Peak GH concentrations (mean
S.D.) in nglml are tabulated below:

ALOPECIA TOTALIS WITH CHRONIC LYMPHOCYTIC THYROIDITIS - 2
CASES. Monteleone, J. A., K. S. K. Tung, C. V. Ramos and
V. H. Peden (Intr. 6y A. E. McElfresh). St. Louis University
School of Medicine, Department of Pediatrics and Department
of Pathology, St. Louis, Missouri.

Alopecia totalis has been seen with lupus erythematosus
and adrenocortical insufficiency. Two children with chronic
lymphocytic thyroiditis were found to have alopecia total is.
Both patients had an enlarged thyroid though euthyroid.
Both were found to have thyroid antibodies and antinuclear
antibodies demonstrated by illl1lUnofl uorescent technique.
Open thyroid biopsy of one patient confirmed the diagnosis
of chronic thyroiditis. Studies of scalp skin for the
presence of antibody were negative.

Pituitary hormones (lH, FSH, TSH and HGH), adrenal
hormones (cortisol, 17-keto- and 17-hydroxysteroids) and
total estrogens were measured and found to be normal.

28.3 ± 15.0
3.7 ± 4.5

Deep Sleep
21.3 + 11.2

8.4 ± 4.9
1 + 1

Insulin
Hypoglycemia

13.5 + 6.9

15.3 ± 10.3
2.7 ± 1.8

L'arginine
18.4 + 12.3

18
12

n
IsNormal

GH Deficiency
Dwarfism With
Normal GH

Conclusions: In the normal children, there was excellent
agreement between the release of GH during sleep with that ob
served following either L'arginine infusion or insulin hypo
glycemia. Of the 12 hypopituitary patients studied, 2 patients
had sleep induced GH ng/ml but had deficient
GH responses to both L'arginine and insulin hypoglycemia (peak
GH<3.4 ng/ml). Measurement of plasma concentrations of GH
during sleep is an additional diagnostic procedure for evalu
ating adequacy of GH responses in children with suspected
pituitary dysfunction.

IATROGENIC CUSHING'S SYNDROME AND GLAUCOMA IN A BOY AFIER
MISDIAGNOSIS OF VIRILIZING ADRENAL HYPERPLASIA. Hernan Mendi
laharzu, Tania Gregory and Lytt I. Gardner, State Univ. of
New York, Upstate Med. Ctr., Dept. of Ped., Syracuse, NY

A boy misdiagnosed as having the sodium-losing form of
virilizing adrenal hyperplasia was treated with large doses of
glucocorticoids (up to cortisol equiv. 80 mg/day) and mineral
ocorticoids (up to 2.0 mg/day desoxycorticosterone) from the
newborn period until 4 2/12 years of age when his height-age
was 8 months and bone age was 1 9/12 years; florid Cushing's
syndrome and glaucoma were present. During steroid with
drawal, catch-up of linear growth took place transiently when
the mineralocorticoid was discontinued and the glucocorticoid
was being reduced. Catch-up of bone maturation was greatest
after complete steroid withdrawal. At this time ACTH stimu
lation caused normal response of urinary corticosteroids;
there were also normal responses of serum growth hormone and
of plasma cortisol to insulin hypoglycemia. Cortisol product
ion rate was normal. Plasma cortisol values were low-normal.
Metyrapone responses were inadequate on two occasions, the
last test being more than a year after corticosteroid therapy
ceased. This suggests a selective interference with pituit
ary ACTH reserve and responsiveness. The glaucoma may also
be associated with prolonged corticosteroid therapy, result
ing in blindness in his right eye. Because of inadequate
catch-up in linear growth, it seems likely that height will
remain below the 3rd percentile, unless another catch-up
response takes place.

ABNORMAL ANTERIOR PITUITARY FUNCTION TESTING IN ANOREXIA
NERV08A. Thomas Moshang, Vanitha

and Bongiovanni. Dept. of Ped. Univ. of
Pa. 8ch. of Med. The Children's Hosp. of Phila. Phila. Pa.

Anterior pituitary function in 3 teenage females with
anorexia nervosa was evaluated. All 3 patients had low
triiodothyronine levels as determined by radioimmunoassay
and low normal thyroxine levels. Two of the 3 patients
had low normal basal T8H levels but responded promptly to
TRH. The 3rd patient had a very low basal TSH and a
blunted response to TRH. All 3 patients had a blunted
GH response to propranolol-glucagon (P-G) provocative
stimulation but normal GH sleep peaks. LH and FSH levels
were determined over a 6 week period in 1 patient who was
amenorrheic during that time, although previously regular
Preliminary data indicate no mid-cycle gonadotrophin
surge. Clomiphene was also given to this patient.

The data indicate that psychiatric abnormalities can
alter pituitary function testing. It is of interest that
GH peaks during sleep (a physiologic stimulus for GH
release) was not altered although response to P-G was
blunted. The normal response to TRH in anorexia nervosa
(in two of the three patients) also described by Lunderg
et al (Eur.JCI 2:150,1972), suggest that psychic altera
tion of pituitary function is mediated through the "final
common pathway" of the hypothalamus-portal-pituitary
system.
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Kenneth W.DumarS,
S.Levine and
Irvine and

OXYGEN TRANSPORT IN JUVENILE DIABETIC KETOACIDOSIS.
Paul Munk*, Melvin H. Freedman*, Henry Levison and
Ehrlich*. Dept. of Ped. Research Inst., Hosp. for Sick
Children, Univ. of Toronto.

In six children with diabetic ketoacidosis the red cell 2,3
diphosphoglycerate (2,3-DPG) was decreased 2.91 t 0.88 uM/ml
RBC compared with a normal value of 4.42 ± 1.24; in contrast,
in 23 children with controlled diabetes mellitus the red cell
2,3-DPG was increased 6.97 ± 1.49. Three patients had their
acidosis corrected with insulin) intravenous fluids and sodium
bicarbonate, and three with insulin and intravenous fluids
alone. The red cell 2,3-DPG returned to normal values within
2-3 days of the beginning of therapy, as compared to the 4-5
day recovery period in adult patients with diabetic ketoacid
osis. With respect to the oxygen dissociation curve, the meas
ured P50 at pH 7.40 was low in all cases 22.7 t 4.2 mmHg com
pared with a normal value of 27.21 ± 0.66 mmHg although all
patients had an increase in the calculated in vivo P50 31.6 ±
3.9 mmHg. The group of patients not receiving intravenous
bicarbonate showed a decrease of the in vivo P50 as did the
group receiving bicarbonate. This decrease was not signifi
cantly below normal so as to alter tissue oxygenation. We
conclude from these results that intravenous bicarbonate as
used in this study is not contraindicated in the management of
children with diabetic ketoacidosis. Furthermore in terms of
oxygen delivery, it is the P50 at the patients pH rather than
at pH 7.4 which is the determining factor in tissue oxygenation.

CREATION OF MUSCLE K DEPLETION BY DOCA AND NA DURING TREAT
MENT OF THE ADRENOGENITAL SYNDROME. Nichols, B. L., M. D.,
L. Librik, M. D., C. F. Hazlewood, Ph. D., and C. W.
Clayton, M. D. Depts. of Pediatrics and Physiology, Baylor
Col. of Medicine.

The reduced serum NA and increased serum K in the salt
loosing form of the Adrenogenital Syndrome sre well known.
The response of muscle electrolyte composition was studied
by percutaneous needle biopsy in 11 infsnts with this syn
drome. Following treatment with DOCA pellets and increased
sodium intske an incresse in muscle NA and fall in K/dry
weight was observed. This alteration in muscle composition
reproduces in man the chemical pathology of chronic K de
pletion in experimental animals, however, in these children
loss of muscle K was not associated with hypokalemia.
Supported by NIH 00188, National Dairy Council, David
Underwood Trust Fund.

ANTITHYROGLOBULIN ANTIBODY TITERS (AAT) IN PAIRED MATERNAL
AND CORD SERA. N. Ola. Olambiwonnu, Robert Penny, and S.
Douglas Frasier. univ. So. Calif. School of Los
Angeles county-USC Med. Ctr., Dept. of Ped., Los Angeles.

AAT and the concentration of thyroxine were determined
in the sera of 100 normal mothers at parturition and in cord
sera of their respective infants. Fifty mothers gave birth
to male infants and 50 gave birth to female infants.

Significant AAT were demonstrated in 3 of the 100 mothers
(1:64, 1:32, 1:32). One of the 100 cord sera, that of a
male infant, was found to have a significant AAT (1:256).
The infants of mothers with significant AAT did not have
significant titers. conversely, the mother of the infant
with significant AAT did not have detectable AAT.

Mean (± SO) thyroxine concentrations (expressed as
iodine) of mothers of male (6.9 ± 1.1 ml) and mothers
of female (6.7 ± 1.1 ml) infants were not signifi
cantly different. similarly, there was no significant dif
ference between the mean (± SO) cord serum thyroxine concen
trations of male (6.8 ± 1.1 ml) and female (6.9 ±
1.5 ml) infants.

On initial evaluation and evaluation after 6 months, all
4 infants theoretically at risk for thyroid disease were
euthyroid.

Conclusions: The incidence (3%) of a significant
AAT in maternal serum is in agreement with prior observa
tions. 2. The data raise the question of independent
origin of maternal and cord antithyroglobulin antibody.

GONADAL FUNCTION IN AGONADISM. Gary A. Parks,
George A.Limbeck, W.Leslie Quinlivan, Lenore
Maria I.New, Depts. of Ped.,Univ. of Calif.,
Cornell Univ. Med. Col., New York.

A y.o. "girl" with the diagnosis of "true agonadism"
underwent endocrine evaluation which suggested the presence
of Leydig cells. The child was a phenotypic female born with
ambiguous genitalia (mild clitoromegaly and posterior labial
fusion). At 1 year of age evaluation revealed a 46, XY kary
otype and on exploratory laparotomy, absence of gonads,
uterus, Fallopian tubes and Wolffian remnants was observed.
Endocrine data at years revealed:

pl.T(ng%) DEA(ng%) FSH(ng/ml)
Base line 63 -4-3-- 0.72
Post HCG 159 34

The rise in plasma testosterone (T) after human chorionic
gonadotropin (HCG) is significant and suggests the presence
of testosterone-secreting Leydig cells, responsive to HCG.
The normal rather than high gonadotropin levels support this.
The absence of M{fllerian anlagen suggests that at some time
during fetal development MRllerian inhibiting factor was
present. The diagnosis of agonadism cannot rest on surgical
exploration alone but must also include evaluation of the
endocrine function of the gonad by an HCG stimulation test.
Further, tltrue agonadismu is probably a misnomer and
actually represents that form of dysgenetic male pseudo
hermaphroditism with a minimal amount of functioning
testicular tissue

FOLLICLE STIMULATING HORMONE (FSH) AND LUTEINIZING HORMONE
HUMAN CHORIONIC GONADCYrROPIN (LII-HCG) CONCENTRATIONS IN
PAIRED MATERNAL AND CORD SERA. Robert penny, N. Olatunji
Olambiwonnu, and S. Douglas Frasier. University of Southern
California School of Medicine, LOS Angeles County-USC Medical
Center, Department of Pediatrics, Los Angeles.

FSH and LH-HCG concentrations were determined by radio
immunoassay in paired maternal and cord sera. The sera of 50
mothers and 51 infants, 25 female and 26 male (one set of
twins), were assayed.

Mean (± SD) FSH concentration of mothers (3.3 ± 0.9 mIU/ml)
giving birth to female infants was not different, p > 0.1,
from that of mothers (3.7 ± 0.7 mIU/ml) giving birth to male
infants. In contrast, mean (± SO) LH-HCG concentration of
mothers (15.99 ± 3.1 IU/ml) giving birth to female infants
was significantly, p < 0.005, greater than that of mothers
11.37 ± 5.0 IU/ml) giving birth to male infants.

Cord serum FSH mean (± SD) concentration was significantly,
p < 0.025, greater in female infants (3.7 ± 0.5 mIU/ml) than
male infants (2.4 ± 0.8 mIU/ml). However, mean (± SD) LH
HCG concentrations in female infants (0.122 ± 0.015 IU/ml)
was significantly, p < 0.005, less than that of male infants
(0.156 ± 0.040 IU/ml.

Poor correlation, on an individual basis and on a statis
tical basis, between maternal and cord serum FSH and LH-HCG
concentrations was observed.

The data of this investigation are consistent with fetal
pituitary gonadotropin secretion.

DIENCEPHALIC SYNDROME: EXCESSIVE GROWTH HORMONE AND FAT
INDUCED HYPERTRIGLYCERIDEMIA, Mihailo Petrovic and Edna H.

Sobel. Albert Einstein College of Medicine, Bronx,N.Y.
A 7 month old girl with height age of 5 1/2 months and
weight age of 1 month and clinical manifestation of
diencephalic syndrome was studied. Tumor of the third
ventricle was found. Fasting growth hormone was elevated

and concentrations increased after stimulation
with arginine and glucagon to 20
plasma triglycerides were 403mg% 1 1/2 hours and 675mg%
3 hours after feeding with corn oil supplemented formula.
Recent review article (Archives of DiseaSe in Childhood
47:338,1972) recognizes the possibility that elevated growth
hormone might play a role in fat mobilization, but since
there were no reports of serum lipid abnormalities, the
authors consider pathophysiology of emaciation to be still
open to question.
A number of lipolytic agents (ACTH,TSH, glucagon,
norepinephrine and theophyline) regulate hormone sensitive
lipase (HSL) and lipoprotein lipase (LPL) in a reciprocal
manner when studied in vitro. On the basis of the laboratory
investigations and findings in our patient, we can postulate
that combination of both known stimulatory effect of growth
hormone on HSL and presumed repressing effect on LPL provides
the probable explanation for the failure to thrive in the
patients with this syndrome.
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TESTOSTERONE (T) METABOLISM BY CULTURED HUMAN SKIN FIBRO
BLASTS: FURTHER OBSERVATIONS. Leonard Pinsky, Morris
Kaufman, Conrad St.-G. Hall. Depts. of Ped. andll'1oT":""", McGill

Ge"neticSTab., Lady Davis Inst., Montreal.
It has been reported that very early passage fibroblasts

from skin on the upper arm can be used to distinguish 2 year
old children with testicular feminization (TF) from controls
of the same age and either sex. When incubated with T for 48
hours, the TF cells performed oxidative metabolism primarily:
Their 178-0H:17-keto ratio of T metabolites was <1. In equal
ly early passage fibroblasts carrier mothers had a ratio <1,
while adult female controls were >1. We incubated fibroblast
cultures from skin in the deltoid area of an adult male and
female with T-4-1'C exactly as reported above. The 17B-OH:
17-keto metabolite ratio of both strains was reductive init
ially, but became oxidative within 5 population doub1ings.
When the medium contained 6% fetal and 6% newborn calf serum,
instead of 15% fetal, the pair of adult female and male
deltoid strains as well as an adult female labium majus skin
strain exhibited the same metabolic transition. A deltoid
skin strain from a 7 month old male had a ratio <1 after 10
to 25 population doub1ings; labial strains of comparable
generational age from 2 adults with TF had a ratio >1. We
conclude that: (1) oxidative versus reductive metabolism of
T by cultured skin fibroblasts is influenced by their gener
ational age in vitro, and may preclude demonstration of clonal
mosaicism in carriers; (2) a ratio <1 does not reflect
the TF gene in labium majus skin strains of patients.

Pituita.zy and serum levels of /Fowth hormone (GH),prolactin
(Pro) and lutelnlzing hormone (LH) ln young male rats durlng
"catch-up growth" following starvatlon. G.Duckett and
H.Kamall, Telllple Unlv. Sch.of Ked., Albert Einsteln Ked.ctr.,
Dlv. of Peel., Philadelphia, Pennsylvania.

Twenty-one day we rats, ID&intalned at 73 C with free
access to water in 14 br-lightllO br-dark cycles, were
deprived of chow for 96 hrs and then permitted to refeed
ad lib. Prior to and upon completion of starvation and
perlodlea.lly durlng refeedlng these an1lllals and control
ad lib fed rats were sacrificed by decapltatlon without
&ile'Stiiesia. After 96 hrs of starvatlon tail length and body,
pltulta.zy, testicular and ventral prostate weights were
significantly lower in deprlved than ln ! ! !...ill fed rats.
These 1nd1ces reached control values 55, 37, 13, 37 and 37
days after refeeding respectlvely. Pituita.zy GH content was
signlficantly lower ln starved than In fed an1llS1s upon
tel'll1natlon of starvatlon, but increased to the control level
wlthin 24 brs after refeeding. Pitulta.zy Pro concentratlon
was signiflcantly higher ln starved than in fed rats upon
completlon of starvatlon, decllnlng to the control level 24
brs later. Serum Pro concentratlons were suggestlvely lower
in starved than ln fed rats until the slxth day of refeedlng.
Pitulta.zy LH content remalned sign1flcantly lower ln starved
than ln fed an1mals until the thirteenth day of refeed1ng.
It ls concluded that serum and pltulta.zy levels of the
hormones lleasured do not bear a direct temporal relationshlp
to the lIechan1su of post-starvatlon "catch-Up growth."

Serum parathormone (PTH) concentratlons in euparathyro1d,
and hypoparathyrold children.

A.Stopa,A.Crusk1n,R.Goldsteln,J.Baluarte and G.Duckett,
Temple Unlv.Sch.of Ked.. Albert Einstein Ked.Ctr. and
St.Cbr1stopher's Hosp., Philadelphia, Pennsylvania.

PTH concentrations were determlned by non-equillbrlum,
double-antibody radloi_unoassay ellploylng gulnea pig
antiserum to bovine PTH. Il&ta are expressed in pg-equiv./1111
of bovine PTH. *ternal PTH levels at parturitlon were higher
than cord values (176 vs. 1)6 pgjlll1). PTH levels were low am
PTH was detectable in only of sera froll neonates less
than 72 hrs of age. PTH concentrations ranged between
<63-282 pg/1l1 and PTH was detectable ln 82% of J8 sera frolll

25 norlD&1 1I&1es and 13 IlOrII&1 feJD&1es (0.1-18 yrs). lfo
relatlonshlps between PTH values am age, sex or stage of
sexual II&turstion were dlscerned in this S&IIlp1e. In IlOrID&1
SUbjects PTH concentratlons dld not change followlng 1 Jig

glucagon i.v. (1l04), but lncreased 155 and 166% over control
values after 2 JIg glucagon 1.11. (N0<2). In 5 children with
renal insufficlency PTH levels ranged between 705-3750 pgjlll1.
In 3 patlents with hyperparathyroidial'l secondary to cystin
osls, congenital renal hypoplasia and pseudohypoparathyrold
iSIll PTH values declined respectively to 37,26 and 1)% of
control levels durlng calclum infuslon. PTH levels fell
elightly durlng long-term adIIl1n1stratlon of alUlll1na gel to a
child wlth renal insufficlency as serum calclua am phosphate
levels norll&11zed. In 2 lD&1es wlth ldlopathlc
18m PTH values were <63 and 130 pgjlll respectlvely.

THE ROLE OF ESTRADIOL (E2) IN PUBERTAL DEVELOPMENT. R.L.
Rosenfield, V.S. Fang, C. Dupon, M.H. Kim, and S.
Univ. of Chicago Pritzker Sch. of Med., Dept. of Ped., Med.,
Obst. and Gynec., Chicago.

Studies have been undertaken to determine the relative
sensitivity of various physiologic and developmental proc
esses to E2 during puberty. Low-dose (1.5-2.0 mg) depot-E2
was administered i.m. to 6 teenagers with ovarian failure, in
whom karyotype Was XO in 4, XXi in 1, XX in 1.

Peak plasma E2 levels of 72 ± 15 pg/m1 (comparable to those
at the time of menarche) occurred 3-7 days after one E2 in
j.ect.Lon, Peak estrogenization of vaginal mucosa appeared 1-2
weeks later. LH and FSH fell to 24 and 35% of control levels
3 weeks after E2 inJection, by which time plasma E2 had re
turned nearly to control levels. The half-disappearance rate
of 1 FSH pool=4. 2 days. Estrogen binding globulin (TeBG) rose
slightly, but not thyroxine binding globulin (TBG).

Monthly inJection x 6 of depot-E2 in 1 completely suppress
ed LH and FSH. Menarche followed the 6th dose. Linear growth
and bone age advanced proportionately at 1 yr. Available data
after 5 mo. therapy indicates comparable results in 5 others.

These data indicate that 1) E2 effect on LH and FSH syn
thesis is persistent, 2) E2 suppresses FSH secretion in a
different fashion than LH, 3) TeBG is more sensitive than TBG
to E2, and 4) these E2 levels promote normal somatic and sex
ual pubertal growth. Furthermore, this type of E2 treatment
appears to represent an optimal form of replacement therapy.

Supported by PHS grants RR-305, HD70152-01, HD-06308-01.

SIGNIFICANCE OF A NEWLY RECOGNISED FORM OF A ENDO
CRINE DEFICIENCY SYNDROME. R.L. Rosenfield M.D. and B.A. Por
ter, M.D., Univ. of Chicago Pritzker Sch. of Med., Chicago.

The rare combination of adrenal, parathyroid, and ovarian
insufficiency occurring in one patient has never been ade
quately explained. The syndrome is usually thought to result
from an autosomally inherited tendency toward autoimmune
disease. Our studies indicate that these concepts are inade
quate to explain all forms of the syndrome.

A 13 1/2 year old child has been studied in whom the diag
noses of primary hypoparathyroidism, primary hypoadrenalism,
and primary ovarian failure were made sequentially. There was
no clinical or laboratory evidence of impaired resistance to
infection with Candida or other organisms. Thyroid, gastric
parietal cell, and adrenal antibodies were undetectable
(courtesy of Dr. Robert Blizzard).

The mother underwent premature menopause at 30 years.
This represents the first patient with this syndrome in

whom a search for autoimmune and/or immunologic deficiency
disease has been fruitless. In addition, there is seeming
transmission of ovarian failure from mother to daughter in a
manner compatible with dominant inheritance with variable
penetrance.

These studies suggest that an autosomal locus is necessary
for the functional integrity of the ovary. Furthermore, these
findings best fit the hypothesis that the syndrome may result
from failure of a single genetically determined control mech
anism common to the affected endocrine organs.

TESTICULAR 3B-HYDROXYSTEROID DEHYDROGENASE (3BHSD) DEFICIENCY
IN 3BHSD FORM OF CONGENITAL ADRENAL HYPERPLASIA (CAH). George
Schneider, Myron Genel, Robert L. Rosenfield, Allen S. Gold

and Alfred M. Bongiovanni. Depts. of Ped. and Med., Yale
Univ. Sch. of Med., New Haven, and VA Hosp., East Orange, New
Jersey; Univ. of Chicago Pritzker Sch. of Med., Chicago, and

of Pa. Child. Hosp. of Philadelphia, Philadelphia.
The 313HSD form of CAH usually leads to death in infancy. To

date only one pubertal subJect has been described and it was
suggested that testicular 313HSD had normalized. We recently
studied testicular function in a 14 year old boy with this
syndrome. Off therapy, urinary pregnenetriol was 7.4 mg/day,
pregnanetriol 8.4 mg/day, plasma dehydroepiandrosterone (DHA)
1416 ng% and (Adiol) 470 ng%, all t. Plasma
LH and urinary gonadotropins were elevated. After 3 days dex
amethasone, all steroids fell but Adiol was twice normal
285 ng%-whereas plasma testosterone (T) was low normal-280ng%.
Testicular biopsy revealed spermatogenic arrest, few Leydig
cells and absent 313HSD activity histochemically. HCG stimula
tion led to a disproportionately greater rise in Adiol than in
T. Testicular incubations using pregnenolone and DHA as sub
strates confirmed the 313HSD defect with only 10-30% as much
products formed as in a control. Oral 17a-OH pregnenolone was
almost completely excreted as pregnanetriol, suggesting normal
hepatic 313HSD activity. These studies indicate that both gon
adal and adrenal 3BHSD activity remain impaired during puberty
in this syndrome.

Supported in part by NIH grant RR-125.
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A RAPID RADIOIMMUNOASSAY PROCEDURE FOR SERUM TRIIODOTHYRONINE.
Christine B. Sekadde, W. Roy Slaunwhite, Jr. and Thomas
Aceto, Jr., Sch. of Med., State Univ. of New York at Buffalo
Children's Hosp. of Buffalo, Depts. of Biochem. and Ped., ,
Buffalo.

A rapid, simple radioimmunoassay for the measurement of
serum triiodothyronine (T3) suitable for use in a clinical
laboratory has been developed using a T3 binding antisera
produced in rabbits by immunization with T3 conjugated to
human serum albumin. The influence of time, temperature and
pH on the assay was investigated. Incubation at 37·C and pH
8.0 for 30 min. as compared to the customary incubation at
4·C for 72 hrs. did not affect reproducibility or accuracy.
Separation of bound from unbound T3 was achieved in 10 min.
by the addition of polyethylene glycol (Carbowax 6000) at 0
4·C. T3 was prevented from binding to thyroxine binding
globulin by the addition of 8-anilino-l-napthalene sulfonic
acid. To minimize the differences in protein concentration
between standards and unknown, hypothyroid serum was added to
all standards. The T3 values obtained by this modification
were essentially identical with those using the longer method.
The interassay coefficient of variation is 10.4% (n = 6), and
the accuracy is 96%. One person can process 50 samples in
duplicate in one working day. T3 (in ng/ml) in euthyroid
subjects is 1.46 ± 0.25 (SD) (n = 50), in one myxedematous
subject, 0.50; in hyperthyroid subjects, 3.67 + 0.99 (5) and
in cord blood, 0.71 + 0.24 (130) with five additional values
in the range 1.5 - 3-:-0.

MATERNAL AND FETAL ARGININE VASOPRESSIN (AVP) KINET
ICS DURING PREGNANCY IN THE SHEEP. Ronald Skowsky &
Delbert A. Fisher. Dept. of Med. Long Beach VA Hosp.
Long BeaCh, CA. & Harbor Gen. Hosp. Torrance, CA.

We have employed a radioimmunoassay for AVP and a
s7rum extraction procedure to prevent the degrada
t 70n of AVP by vasopressinase to quantify AVP secre

in maternal and fetal sheep during pregnancy.
ewes (113-114 d gestation) had catheters placed

the femoral artery and vein of the fetus and the
jugUlar vein of the mother. Five to 7 days post
operatively, tracer doses of l2S-I-AVP and l3l-AVP
were injected into the fetus and mother. Mean (and
SEM) basal AVP values were 49.1 ± 8.7 in the
fetus and 1.3 ± 0.3 pU!ml in the mother. Mean (and
SEM) fetal blood AVP production rate (PR) was 46.S±
8.1 mU/kg/hr, more than 100-fold greater than in the
mother (0.30 ± 0.09 mU/kg/hr). The PR in 2 newborn
lambs (2-3 d) was 16.2 ± 1.1 mU/kg/hr and basal AVP
values 17.5 ± 2.2 The PR in nonpregnant ewes
was 0.23 ± 0.02 mU/kg/hr and basal AVP values 1.17
± 0.14 These data indicate that the poste
rior pituitary, like the anterior pituitary, is
hyperfunctioning during the last trimester and that
this hypersecretion decreases rapidly after birth.
Also AVP-PR is not different in pregnant and non
pregnant adult animals.

ARGININE VASOPRESSIN METABOLISM IN THE SHEEP AND RHESUS
MONKEY FETUS. Fred G. Smith, Jr., Ronald Skowsky, Richard A.
Bashore, Robert Bauer and D8lbert Fisher. UCLA Sch , Med.,
Harbor Gen. Hosp., Dept. of Ped., Los Angeles, Calif. and
Torrance, Calif.

Arginine vasopressin (AVP) secretion has been studied in
the Rhesus monkey and intrauterine non-stressed sheep fetus,
using a sensitive and specific radioimmunoassay (Clin. Res.
20:180, 1972). Indwelling catheters were surgically posi
tioned in the femoral artery and vein and urachus of 3 near
terq monkey fetuses and 3 intrauterine sheep fetuses at 114,
125, and 127 days gestation (term 145 days). Fetal and mater
nal concentrations of AVP were measured during hypertonic
saline infusion, dextran volume expansion, and water loading.
3% NaCl (12 ml/kg) was infused over a 10 min. period. The
initial AVP levels in the monkey and sheep fetuses were 7.7
and 13 pIU/ml and rose to 21.9 and 81.2 \lIU, 30 min. after
infusion. The maternal AVP concentrations did not change
significantly. 10% dextran in saline (10 ml/kg) was infused
over 10 min. in 2 fetuses and 5% dextrose and water (10 ml/kg)
in 2 fetuses. The AVP concentrations following dextran rose
to a mean of 31.0 \lIU/ml at 30 min., then decreased to 8.8
\lIU/ml, 45-60 min. after infusion. Fetal AVP levels follow
ing water loading decreased from 25.5 to 11.3 \lIU/ml, 45 min.
after water loading. These studies indicate that fetal AVP
concentrations are high in the fetus and suggest that the
fetal hypothalamic posterior pituitary axis is functioning
and may be stimulated and suppressed.

AUTON01WU::; HY1'SRIARATHYROIDl::;jI\ IN AN ADOLE::;CBNT j''OLLO\'ING PRO
LONGi::D TH."':HA,'Y FOR HY,'Oi H0::;; IlATBM!C RIC!:BT::; (H.R.) Yeshawant
B. Talwalkar, James i::. Neil R.M. Buist, Robert A.
Campbell, John H. Campbell Intr. by Richard W. Olmsted).
Dept. Peds., Univ.of Oregon Med.Sch., Portland.

A 14 year old girl was noted to have hypophosphatemic ric
kets at 22 months of age. Urinary amino acids and glucose
were normal. Family history suggested H.It. Treatment ',;i th
Vito D and oral phosphate supplement improved growth and
ameliorated rickets. Transient episodes of hypercalcemia
during 10 years of therapy, were associated with gradual'
onset of hypertension (140/lu5), impaired concentrating
ability (669 mOsm/L) and prednisone-resistant hypercalcemia.
Calcium infusion failed to suppress paratharmone (PTIl). 1're
operatively, serum PTH/calcium levels were
24/11.8, 32/12.5, 20/14, 77/11. At surgery hyperplastic para
thyroid glands were removed. Histology revealed adenomas in
2 parathyroid glands. Postoperative PTIl/calcium were 3.5/9.9,
1/9.5. Pre and serum calcium (CA.), serum
phosphorus (1'.), %tubular reabsorption of phosphate and
phosphate excretion index (l'BI) were:

Ca. P. TRP. PBI PTIl
Preop 11-14 1.2-3.3 59-76 0.20-0.60 2u-77
.Postop 8-9.7 1.4-2.9 )(j-78 0.26-0.72 3.5-6
Differences between pre and postoperative 1'., TRi', and PEl
were not noted, 8ufJ'besting the absence of a ::TH sensi tive
component of phosphate transport in rt.k.

THE HALF-HOUR PITRESSI;1 TEST OF PITUITARY-ADRENAL FUNCTION IN
CHILDREN. Chandra d. Tiwary and Arlan L. Rosenbloom, Univ.
Fla. Col. Med., Dept. Ped., Gainesville, Florida.

The study was designed to assess and standardize plasma
cortisol (C) response to 1M aqueous pitressin (ADH) thought to
function as a corticotropin releasing factor without directly
affecting adrenocortical function. Thirty children and ado
lescents (5-18 years) either without suspicion of adrenal dis
ease or with proven normal primary adrenal function received
.5 IU ADH per year of age. Blood specimens were taken before
and 30, 60 and 90 min. after injection and analyzed for C,
growth hormone (GH), insulin and glucose. Mean basal C was 14

(S.D. 6.5, range 2-33), mean 30 min. level 25 (S.D.
5.9, range 15-39), mean 60 min. level 26 (S.D. 8.8, range
2-44). Mean rise was 15 (S.D. 7.6, range 4-34) and mean
peak level 29 (S.D. 8.8, range 15-48). Criteria compar
able to those applied to similar tests in adults were devel
oped wnich utilize only the baseline and half-hour specimens.
All 30 subjects met these criteria which include at least 2 of
the following: (1) baseline level of >5 (2) rise above
baseline of >10 at 30 min. and (3) 30 min. value of >15

One patient with panhypopituitarism and dubious metyra
pone response met none of the criteria. One of the normal
subjects also met none of the criteria when retested while
taking chlorpromazine. No changes occurred in glucose or in
sulin concentration; half had a diagnostic rise in GIl (>5
ml). There were no significant changes in pulse or blood
pressure monitored every 15 min.

MULTI-GLANDULAR DISORDERS IN ASSOCIATION WITH McCUNE-ALBRIGHT
SYNDROME IN A MALE. VIRGINIA V. WELDON, ROBERT LANG, LAURENCE
S. JACOBS, LOUIS V. AVIOLI. (Intr. Ralph Feigin). Washington
Univ. Sch. of Med., St. Louis Children's Hosp., Depts. of Ped.
and Med., St. Louis.

A 12 yr old white male presented with pathologic fractures
in infancy, developed thyrotoxicosis .at age 3, subsequently un
derwent early puberty, and later developed progressive osteo
penia despite normal Vitamin D intake. Findings includerl prop
tosis, thyromegaly, congestive failure, cafe au lait spots, se
vere bony deformities and widespread polyostotic dys
plasia and rickets radiographically. T4 was l8.3Alg%, RAI up
take 57%, and TSH < Baseline HGH levels were elevated
(7.6-35.4 ng/ml) and remained so during sleep (8.7-44.7 ng/ml)
with an irregular pattern; levels suppressed with glucose and
rose excessively after L-Dopa, with an integrated 60 minute re
sponse of 1186 ng-min (normal 446±75 ng-min). Baseline prolac
tin levels were normal, and remained fairly stable during sleep
(4.2-9.6 ng/ml). These data suggest abnormal hypothalamic regu
lation of HGH secretion; however the undetectable TSH rules
out the possibility of hyperthyrotropic thyrotoxicosis in this
patient. Serum Ca was normal,P04 low (2.0-3.0 mg%) , alkaline
phosphatase progressively rose to 4000 I.U., and excretion of
hydroxyproline was 193/mg/24 hrs. Hydrated 2 hr TRP was inap
propriately low (65-77%) when the serum P04 was low. Oral P04
was not absorbed normally as reflected by low serum levels and
diminished excretion. Serum 25-0H Vitamin D level was normal
PTH levels are pending. This' case thus represents
lar disturbances which may be interrelated.

333/105



88
17

I*-Rose Bengal
Plasma t%

hours
58
28

Bile Acid

109 - 170
77
66

115 - 131
48
42

of

u.

24
41
31

'Bilirubin
Total

mg/lOO ml
15 - 21

4.4
13

IMPROVEMENT OF HEPATIC EXCRETORY FUNCTION BY PHENOBARBITAL
THERAPY IN FAMILIAL INTRAHEPATIC CHOLESTASIS.Joseph R. Bloomer
and Y. Edward Hsia, Depts. of Med., Human Genetics and Ped.,
Yale Univ. Sch. of Med., New Haven, Conn.

Phenobarbital (Pb) which stimulates bile flow experiment
ally, has had variable effectiveness in children with chole
static syndromes. Pb therapy in two brothers with progressive
familial intrahepatic cholestasis was dramatic. They both had
severe pruritis, hepatomegaly, clubbing, jaundice, malabsorp
tion, and stunted growth.

With Pb (6mg/Kg/d.) their itching disappeared, and their
jaundice lessened. Their serum bilirubin, cholate, chenodeo
xycholate and total bile acids decreased, but alkaline phos
phatase and S'-nucleotidase (S'-N.) increased. Pb also
shortened plasma clearance of 131 1 rose bengal. Stopping Pb
for a month increased jaundice, but bile acid levels contin
ued to fall.

Pb Treatment

4 y.o. brother
Before Pb
During Pb
1 mono off Pb
2.y.o. brother
Before Pb 30 - 33 23
During Pb 9.3 53
1 mono off Pb 22 46
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EARLY-LABELED BILIRUBIN FORMATION (ELP) IN RATS DURING DEVEL
OPMENT, John D. Johnson and Dawn Channing, Stanford Univ. Sch,
of Med., Dept. of Pediatrics(Intr. by Norman Kretchmer)

Bilirubin production is considerably elevated in the new
born period and ELF bilirubin formation may contribute to this
increase. ELP bilirubin formation been investigated in
rats of various ages by CO excretion after ad
miy¢stration of glycine-2- C (gly) and 6-amino1evulinic acid
S- C (ALA). These determinations have been correlated with
the activity of heme oxygenase in liver. ELP bilirubin forma
tion from both gly and ALA is greater in suckling rats than in
postweanling animals. During 30 hours after the administratial

tracer quantities of gly, 0.015% ± 0.0004 is excreted as
CO in old rats, whereas only 0.008% + 0.0007 is excre

ted as 1 CO in adult animals. Using ALA as the precursor of
bilirubin, 1-9 day old rats excreted 5.8 to 6.8% of the admin
istered isotope as 1 CO; adult animals excreted only 3.5%.

Peak activity of heme oxygenase in liver is present between
2-13 days after birth (0.33-0.36 nmoles/min/lO mg protein),
but rapidly declines toward adult levels by the time of wean
ing (0.19 nmoles/min/lO mg protein). Developmental patterns
of heme oxygenase ac£1vity in liver and ELP bilirubin produc
tion as measured by CO excretion from gly and ALA are simi
lar, and suggest that hepatic heme oxygenase activity may re
flect rate of in vivo ELP bilirubin formation. Enhanced ELP
bilirubin production in neonatal mammals may contribute to"
physiologic hyperbilirubinemia. (Supported by a grant from
the Cerebral Palsy Res. & Ed. Found.)

pH AND BILIRUBIN TOXICITY. Thomas Nelson, Jorgen B. Jacobsen,
and Richard P. Wennberg, (Intro.by W.Alan Hodson) Dept. Ped.
Univ. of Washington, Seattle, WA.

We have evaluated the effects of pH on bilirubin-cell and
bilirubin-albumin interaction to study the association be
tween acidosis and kernicterus. The binding of bilirubin to
albumin was examined using a new "peroxidase method" which
quantitatively measures the unbound concentration. At each
bilirubin:albumin ratio studied (0.3-1.4), the concentration
of unbound bilirubin remained constant between pH 6.9-8.0.
The effects of pH on bilirubin-cell interaction were studied
two ways: (1) Viability. L929 cells were incubated overnight
in MEM. The cells were then washed and incubated in 2XlO-6M
bilirubin and lXlO-7M albumin, either at pH 7.0 or 7.5. Con
trol cells without bilirubin were also incubated at pH 7.0 &
7.5. After 20 min. exposure at 37·C, test media were replaced
with MEM and the cells were grown 3 days, stained and counted.
All cells exposed to bilirubin at pH 7.0 died. Cells exposed
to bilirubin at pH 7.5 and control cells were equally viable.
(2) Uptake of bilirubin was examined by rapidly separating
L929 cells suspended in 2XlO-5M bilirubin and lXlO-6M albumin
at timed intervals. Bilirubin uptake at pH 7.0 was more rapid
than at pH 7.5, and the total bilirubin removed from the
solution after 20 min. incubation at pH 7.0 was almost double
that removed at pH 7.5. These experiments suggest that the
increased susceptibility to kernicterus at low pH is not due
to a decrease in albumin binding, but may be related to
changes in cellular affinity for bilirubin.

EFFECTS OF PHOTOTHERAPY ON BILIRUBIN(B) METABOLISM AND SULFO
BROMOPHTHALEIN(BSP) EXCRETION IN UNCONJUGATED HYPERBILIRUBIN
EMIA. M.Michael Thaler, Nancy H. Dawber, Joseph Krasner, Sum
ner J. Yaffe, and Louis Mosovich .. Depts. of Pediatrics, Univ.
California, San Francisco, and State Univ. of N.Y. at Buffalo

Kinetic studies of B metabolism were performed in a 3-year
old with Crigler-Najjar syndrome treated with intense blue
light. The child was injected with B_14C (lmg, l8,000dpm/llg)
and studied during consecutive 48-hr dark(D) and light(L)
periods. The exponential decline in serum B specific acti-
vity permitted determination of: D L

Total miscible pool: mg 150mg
Daily turnover: 68.7mg 62.4mg
Biological half-life 60 hr 40 hr
Serum concentration: l7.5mg% l4.4mg%

Photodegradation products accumulated in blood during L,
reaching 20% of circulating counts. During L, counts excreted
increased 5 to 10-fold in bile and feces, and 2-fold in urine.
Intact B excreted in bile accounted for 2.6% (0.7mg%), and
33.4% (5.0mg%) of total radioactivity in D and L periods, re
spectively. Similarly, biliary excretion of BSP increased 3
to 5-fold under lights. In both periods, there was no diff
erence in specific activities of crystalline B recovered from
corresponding serum and bile samples. Conclusions: 1. L re
duces the total B pool and turnover is not affected. 2.
Photodegradation products are excreted in bile and urine, but
may be partially retained in blood. 3. Biliary excretion of

L. 4. L has no effect

HEPATIC DlSFUNCTION ASSOCIATED WrrH PARENTERAL ALIMENTATION:
CLINICAL AND EXPERIMENrAL STUDIES. Michael 1. Cohen,Iris F.
Litt, S. Kenneth Schonberg, Fredric Daum, Uya Spigland,Albert
Einstein Col. of Ned.,l-bntefiore Hosp , & Ned. Ctr.,Dept. Ped , ,
Dept. Path., The Bronx, New York.

The use of parenteral alimentation in children with vary
ing nutritional problems has produced a myriad of technical
and metabolic complications among which have been observations
of abnormal liver function. 17 children without primary liver
disease received total parenteral nutrition from 6 to 320 days.
Abnormalities in serum transaminases, alkaline phosphatase and
bilirubin occurred in 15 of these children and nausea, vomit
ing, RUQ pain and/or hepatomegaly were observed in 11. Only
2 patients had neither clinical nor chemical evidence of he
patic dysfunction. Liver biopsies from several patients dem
onstrated a triaditis, mild cholestasis, steatosis and occa
sionally moderate fibrosis. The appearance of these signs and
symptoms after the initiation of intravenous nutrition and the
presence of pathological confirmation raises concerns about
the potential hepatotoxic effects of these fluids. An in vi
tro guinea pig liver explant system was developed to test this
hypothesis. Hydrolysate solutions or the component amino
acids were added to the explant and assayed for transaminase
activity. Abnormalities were noted with the hydrolysate and
with 4 single amino acids suggesting that these solutions lI1ay
be responsible for the hepatic dysfunction noted.

ANTIGEN ABSORPTION FRCM 1HE &-!ALL INTESTINE: MechaniSlll of
inhibition by class specific antibodies. W. Allan Walker,
Kurt J. Bloch, and Kurt J. Isselbacher. Harvard Medical
SChool, MaSs. Geii. Hosp., GI thnt and Clinical Inmnmology Unit,
Boston. (Irrtr, by J. Warshaw)

Adult small intestine can absorb antigens implicated in
allergic and auto:imnnm.e diseases, and intestinal antibodies
may protect against the ingress of these sensitiZing macro
molecules. Using a rat model, uptake of protein antigens
(horseradish peroxidase (HRP) and bovine serum albunin (BSA))
by the small intestine was studied and effects of illlJllID.ization
(oral and parenteral) on absorption determined, Canpared to
controls, HRP and BSA absorption is inhibited after specific
imrnmization without effecting the uptake of non-specific mac
romolecules under the same conditions. Rats :imnnm.ized orally
show more consistent and significant interference with antigen
uptake than do parenterally :imnnm.ized rats. Yet quantities of
specific antibody in intestinal secretions and in 1IlUC0sai ex
tracts (measured by the Minden and Farr teclmique) is the same
for both groups of animals. The of local antibodies pro
duced by these two methods of :imnnm.lZation is different, how
ever. Using, a radioactive :imnnm.odiffusion teclmique, only
IgGI antibodies are produced in orally :imnnm.ized rats whereas
both IgGa and IgGI antibodies are produced in parenterally im
numized animals. Therefore, absorption differences must re
late to the type of antibody produced. IgGa is either less
effective than IgGl or IgGa may interfere with the effect of
IgGI on uptake of macromlecules ,
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SMALL INTESTINAL MORPHOLOGY AND DISACCHARIDASE (DD) ACTIVITIES
IN INFANTS AND CHILDREN WITH CHRONIC DIARRHEA. Mira Bhatia, J.
Rainer Poley, Donald J. Boon. Depts. of Ped. and Med., Univ.
Oklahoma Health Sci. Ctr., and VA Hosp, , Oklahoma City.

In 78 patients, 180 small intestinal biopsies were done.
Seven of them had: celiac disease (4); giardiasis (1); sucra
se-isomaltase deficiency (1); nodular lymphoid hyperplasia of
the small intestine with dysgammaglobulinemia (1). Of the re
maining 71 patients, 34 were aged 1 to 12 months (group A);
28 were 13 to 42 months old (group B); and there were 9 chil
dren aged 4 to 12 years (group C). Abnormal jejunal morpholo
gy was seen in 70 patients, showing one or more of the follo
wing: 1. Total or subtotal villous atrophy or villous dystro
phy, sometimes patchy in distribution; 2. Infiltration of the
lamina propria with mononuclear cells and/or eosinophils; 3.
Vacuolization of epithelial cells at villus tips; 4. Edema of
the lamina propria; 5. Epithelial atypia in crypts. In group
A, a generalized DD deficiency (GDDD) was present in 24%, a
partial DD deficiency (lactase and sucrase or lactase and i
somaltase) in 12%. In group B, 4% had a GDDD, and 13% a parti
al deficiency. None had a GDDD in group C, but 15% had a par
tial deficiency. Patients with a GDDD had the most severe in
testinal lesions. The etiology of the morphological changes is
unclear, but could be a sequel to a local reaction to anti
gen(s) with or without the effect of bacterial endotoxins. In
tolerance to dietary protein(s) other than gluten seemed the
cause of the diarrhea in all 71 patients. Diarrhea was treated
effectively by elimination of offending dietary protein(s).

SMALL BOWEL MUCOSAL DYSFUNCTION IN PATIENTS WITH CYSTIC FI
BROSIS (CF). Claude L. Morin, Claude C. Roy, Andre Bonin and
Roger Lasalle, Dept. of Ped., Ste. Justine Hospital, Univ. of
Montreal, Montreal, Canada.

Jejunal biopsies were obtained in 21 children with CF, 14
with celiac disease (CD) and 14 controls and used at least
for one of the following studies: 10 disaccharidase activity
(lactase, sucrase, maltase), 20 hydrolase activity for
L-alanyl-L-phenylalanine (L-Ala-L-Phe hydrolase), 30 intes
tinal uptake of l4C-L-Lysine and l4c-L-phenylalanine ex
pressed as a distribution ratio (DR). Results obtained showed
a significant reduction in the three parameters of investiga
tion in CD as compared to controls. Lactase activity was
abnormally low in 4 out of 10 CF patients (sucrase/lactase =
19.2) as compared to 10 controls (sucrase/lactase = 2.9).
Results (Mean±SE) of L-Ala-L-Phe hydrolase in 9 CF children
(34.l±3.8) were similar to those of 5 patients with CD
(33.l±5.7) and significantly lower (p<.Ol) than those of 10
controls (66.2±7.2). Uptake of lysine was normal in 12 CF
patients but that of phenylalanine which is absorbed by a
different intestinal transport system was significantly lower
(p<.Ol) with a DR of 27.0±2.3 as compared to 38.7±1.8 in
7 controls. Out of 10 CF children in whom we were able to
evaluate the 3 parameters of investigation, 6 were abnormal
in at least 2 of these, while only one patient had normal
results. This study suggests that there may be an intestinal
component to the malabsorption of CF.
Supported by the Canadian Cystic Fibrosis Foundation.

EFFECTS OF TOTAL PARENTERAL NUTRITION (TPN) ON INTESTINAL
MORPHOLOGY AND DISACCHARIDASE ACTIVITIES. H. L. Greene and
G. B. Merenstein. (Intr. by David Karzon). U. S. Army Medical
Research and Nutrition Laboratory, Denver, Colorado.

Three infants, ages 3-1/2, 6 and 18 months, were treated
with TPN because of chronic diarrhea, weight loss and mal
nutrition. Intestinal biopsies were performed (1) before,
(2) 14-16 days after initiation of TPN and (3) 4 to 6 days
after beginning total oral alimentation. Blunted villi (v/c
ratio < 1.5/1) were present initially in all patients. After
TPN, the morphology was near normal in all patients and re
mained unchanged after initiation of oral feedings. Disacch
aridase activities were uniformly low before TPN, increased
during TPN but were highest after oral alimentation.

Lactase Sucrase Maltase Normal Range
(1) 2.1 + 1.1* 8.9 + 2.8 14-:3+""6."3 L = 5-10
(2) 5.1 +2.0** 15.4 +4.7** 40.8 +6.7** S = 9-19
(3) 7.3 ±1.6 26.3 ±5.1** 59.3 ±8.0** M = 27-60

*Activity pmoles/min/gm tissue. **Statistically different.

When the feedings were changed abruptly from intravenous to
the oral route of administration, the infants developed di
arrhea with significant intestinal fluid losses. Oral ali
mentation after TPN was better tolerated when the formulas
were given as a 1:5 dilution and the concentration and volume
increased gradually over 6-8 days. Smaller infants were able
to tolerate continuous gastric drip feedings better than
bolus feedings when oral alimentation was initiated.

SCANNING ELECTRON MICROSCOPY (SEM) OF THE MAMMALIAN INTESTINAL
TRACT. Joseph A. Burke and Phillip Holland, Univ. of Kentucky
Med. Sch., Dept. of Ped., Lexington, Kentucky.

SEM permits characterization of the topography and indiv
idual cell surface of the intestinal tract at the ultrastruc
tural level. We have examined the entire intestinal tract of
the normal rat and the gastric mucosal alterations induced by
stress using SEM. The surface of the esophagus and forestomach
is covered by keratinized squamous epithelium arranged in lon
gitudinal folds. In the glandular stomach, mucous cells cover
the surface and extend into the large (15-20p) circular gas
tric pits. In the duodenum leaf-shaped villi are predominant
with ridge-shaped villi interspersed. The crypts appear ascir
cular pores between the villi. The villous epithelial cells
are dome-shaped and covered with numerous microvilli producing
a cobblestone appearance. Interspersed among these cells are
goblet cell pores. The cecal surface is characterized by pits
surrounded by raised concentric whorls of mucosa. In the colon
and rectum the crypts are large (12-16p) irregularly scattered
pits which contain and are surrounded by numerous smaller gob
let cell pores. The cell to cell junction of the polyhedral
shaped epithelial cells are clearly visible. Gastric surface
alteration induced by stress is seen as numerous small craters
limited to the superficial mucosa.

This is the first characterization to our knowledge of
the entire normal mammalian intestinal tract surface using
SEM. These observations indicate the usefulness of SEM for fu
ture investigation of a variety of intestinal tract diseases.
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SUCRASE-ISOMALTASE DEFICIENCY (SID)--AN UNDERDIAGNOSED CAUSE
OF WATERY DIARRHEA? Marvin E. Ament, David R. Perera, Linda
Esther. Dept. of Med., Univ. of Wash., Seattle. Introduced
by E. Richard Stiehm.

SID, considered a rare cause of chronic watery diarrhea,
has been described in less than 100 cases, 80% of which oc
curred outside the U.S. Our recent experience suggests that
this condition may occur more frequently. During the past
year we have found 7 children with SID in 4 families. 6 of
these children had been incorrectly diagnosed from 6 months to
7-3/4 years, 3 as celiac sprue, 1 as irritable bowel, 1 as a
complication of surgery for Hirschprung's disease and r as
nonspecific gastroenteritis. 6 children were White and 1 Es
kimo; 6 were male. All had either constant or intermittent
watery diarrhea; 3 had crampy abdominal pain and distention.
None exhibited growth failure. Only 2 of 4 mothers recognized
the relationship between symptoms and sucrose-containing
foods. Capillary sucrose tolerance tests were flat in all pa
tients and produced acid diarrhea with S 1/4% reducing sub
stances. Sucrase-isomaltase was virtually absent in small
bowel biopsies of the 6 SID patients assayed. A < 2% sucrose
diet reversed symptoms within 1 day. All parents, all sib
lings, 4 grandparents, 2 uncles and 1 aunt showed no evidence
of SID by sucrose tolerance test. 1 set of parents had 3
children with SID; these parents and 1 of their 2 other child
ren were heterozygous for SID by small bowel enzyme assay. All
patients with chronic unexplained diarrhea should be screened
for SID by examining diarrheal stools for acidity and sugar.

DEVELOPMENT AND DISTRIBUTION OF ACTIVITIES OF INTESTINAL
LYSOSOMAL ENZYMES AND DISACCHARIDASES IN THE HUMAN FETUS.
Irena Antonowicz, Richard Grand, Harry Shwachman. Harvard
Medical School, Child. Hosp. Ped.,Boston,Ms.

The developmental pattern and topeqraphical distribution of
seven acid lysosomal hydrolases and four disaccharidases were
studied in 21 hU1llan fetuses, 5.6 em in length (crown-rU1IIp) to
16 em (approximately 8-20 weeks qestation). small intestine
was excised within 2 hours of delivery, stored on ice and
immediately divided into three parts. The activity of all
seven lysosomal enzymes: namely <X - and (3-glucosidase, l3-glucu

aryl
sulfatase and acid phosphatase showed values comparable to the
activities found in normal infants and children. The distribu
tion of these enzymes was not uniform along the whole intes
tine. /3 -glucosidase, acid phosphatase,
inadase and aryl sulfatase showed the hiqhest activity in the
ileum. No significant differences were found in the topoq
raphy of 0( -glucosidase activity, whilel.3-qalactosidase and

showed the hiqhest activity in the jejunU1ll.
Lactase activity was readily detectable in all fetuses, even
in the very young (5.6-6.8 em), with an averaqe value of 6.0
uM/gP/min. (Av. value for 1-3 month infants is 25.9). In
contrast, sucrase, maltase and palatinase activities were the
same as in normal infants and children. OUr observations
indicate that the lysosomal enzymes as well as sucrase,mal
tase and palatinase reach mature levels between 6-20 weeks
qestation. The one exception is lactase, which does not
reach the infant level durinq this qestation period.
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ROLE OF POLYAMINES IN CYSTIC FIBROSIS (C/F). Santa N.
Arvanitakis. John A. Mangos. Nona R. McSherry, Owen M.
Rennert and David LaPointe, Univ. of Wisconsin Mad. Sch.,
Dept. of Pediatrics, Madison, Wise. and Univ. of Florida
College of Mad., DeptS. of Pediatrics and Biochemistry,
Gainesville, Fla. 1

Utilizing an in vitro system for the study of 3-0- 4C_
methyl-D-glucose (MDG) uptake by rat jejunal epithelium,
we have shown that addition of plasma from control children
to the suspending medium resulted in moderate inhibition of
MDG uptake while addition of the same amount of plasma from
matching homozygotes and heterozygotes for the CIF gene
caused significantly greater inhibition with values of
17.4 + 2.3% and 11.8 + 3.2% respectively. Preincubation of
CIF plasma with a preparation of "diamine oxidase" for 15
min at 370C eliminated this increment in MDG uptake inhi
bition suggesting that polyamines may be involved in this
effect. Serum and whole blood levels of spermidine (Sd)
were found to be significantly higher in CIF homozygotes
and heterozygotes than in matching controls. Addition of
Sd, 10-3M, to plasma of control subjects resulted in
increase of the MDG uptake inhibition by 11.5 ± 3.7%. Pre
incubation of the "plasma + Sd" mixture with a preparation
of "diamine oxidase" eliminated the Sd-induced increase in
MDG uptake inhibition. It was concluded that Sd appears to
be involved in this humoral effect of plasma from homozygotes
and heterozygotes for the CIF gene raising the possibility
that an abnormality in polyamine metabolism may play a role
in the pathogenesis of C/F.

THE ROLE OF PARENTERAL ALIMENTATION IN THE PRIMARY MANAGEMENT
OF REGIONAL ENTERTIIS IN CHlLDREN AND ADOLESCENTS. Michael 1.
Cohen, Scott J. Boley,Paul R. Winslow,Fredric Daum, Albert
Einstein Col.of Med.,M:mtefiore Hosp , & Med.Ctr.,Dept.of Ped , ,
Dept.of Surg.,Bronx, New York. (Intr. by Laurence Finberg)

Parenteral al:i.m3ntation has been used, albeit infrequently,
in children with Crohn' s Disease for improving nutritional
status in preparation for operation and in anticipation of a
prolonged postoperative period without oral intake. During
the past 18 months we have utilized this modality in 2 teen
agers for the above indications, and in an additional 7 pa
tients with a new goal, that of priJnary managemerrt, In 6 chil
dren both the large and small intestine were involved, in 2
only the colon was diseased, and the last patient had miliary
Crohn I s Disease of the jejunum. Perianal involvelOOnt was not
ed in 4. Intravenous nutrition was maintained for 22-48 days
when employed as priJnary therapy, when 5,000 calories per day
were infused. None of the 7 patients received steroids,
azathioprine or salicyloazosulfapyridine during parenteral
al:i.m3ntation. Remissions occurred in 4 of the 7 patients. In
the 3 others partial improvelOOnt was noted in 2 and no change
in the third. Remissions have persisted for 13, 12, 7 and 6
months respectively. Rapid healing of the perianal disease
was noted in all 4 patients in whom it was present. This en
couraging experience suggests that parenteral al:i.m3ntation,
while eliminating oral intake, has a priJnary role in the man
agement of regional enteritis.

HUMAN LIVER, GLUCOSE-6-PHOSPHATASE (G). Platon J. Collipp,
Shang Y. Chen, Vaddanahally T. Maddaiah, Arlan Carsten,
Joseph ThOlll8ll and Viswanathan Balachandar. Nassau County
Med. ctr., Dept. of Ped., East Meadow, N.Y. and Brookhaven
Nat. Lab., Upton, N. Y.

Human liver obtained at autopsy vas found to contain active
G. Both crude liver hQlllOgenates and Al203 solubilized micro
sOllla1 preparations were found to be inhibited by KCl, and
using classic techniques the inhibition was found to be com
petitive. Several divalent cations were shown to inhibit ir
reversibly. At physiologic concentrations (0.12M) the acti
vity of G was reduced by approximately 10% and inhibition
increased to 70% at 1.5M KCl. NaCl was found to inhibit only
slightly at these concentrations. Potassium depletion as seen
in starvation, uremia and hyperaldosteronism has been reported
by others to be associated with hyperglycemia and impaired in
sulin release, and restoration of body potassium reduces the
blood glucose to normal.

The molecular weight of human and rat G was found to be
approximately 70,000 when determined by radiation inactivation
and by acrylamide gel electrophoresis. This was true in nor
mal as well as fasted and also diabetic rats, conditions as
sociated with marked changes in enzymatic activity.

COMPARATIVE BINDING STUDIES OF BILIVERDIN TO BOVINE SERUM
ALBUMIN WITH RESPECT TO BILIRUBIN. Marilyn .h. Cowger and Jung
J. Lee, Albany Med. Col., Dept. of Ped., and State Univ. of
Newfurk, Dept. of Chemistry, Albany.

Biliverdin (BV) is one product arising from photo-oxidizing
bilirubin (BR). BV toxicity and its mode of albumin binding
thus have clinical relevance. Highly purified BV has limited
toxicity in mitochondrial systems as compared to BR. Optical
rotatory dispersion, circular dichroism, photoelectric scan
ning ultracentrifugation, and Sephadex G-150 thin layer chro
matography have been used to study the binding of each pigment
to bovine serum albumin (BSA) as well as examining mixed sys
tems of both pigments. At pH 4.5 with 5 roM salt BV binds to
BSA in a 2:1 (BV:BSA) ratio. BR binds 1:1. Increasing the
BSA 10-fold does not alter these ratios. In a mixed system
with the protein limiting (pigments 1:1 and protein 0.5) the
binding ratios are unchanged (2:1:1; BV:BR:BSA). At pH 7.4
with 0.2 M phosphate BV shows much free solubility. Half of
the free BV migrates with an equivalent amount of BSA (1:1).
BR has very limited free solubility and binds in a 1:1 ratio.
In the mixed system the binding is 1:1:1. Combined data
obtained using various methodologies all suggest that BV and
BR are bound to different sites on the protein, and the
presence of BV is not affecting the binding of BR. However,
in mixed systems of the pigments (With and without protein)
there is evidence to show that free BV decreases the solubil
ity of free BR. This is not likely to be of clinical signifi
cance as it requires a fairly high concentration of BV.
(Supported by NIH).

MALABSORPTION OF CRYSTALLINE VITAMIN B12 IN CYSTIC FIBROSIS.
Julius J. Deren, Bimla Arora, Philip P. Toskes, John Hansell
and Maarten S. Sibinga, Dept. of Med., Univ. of Pat Med. Sch.
and Dept. of Ped., Temple Univ. Med. Sch. at St. Christopher's
Hosp, for Child., Phila., Pat and Walter Reed Inst. of Army
Research, Washington, D.C.

The malabsorption of crystalline vitamin B12 has been docu
mented both in pancreatic injury associated with alcohol abuse
in the adult and following partial pancreatic extirpation in
the rat. It was of interest, therefore, to study vitamin B12
absorption in cystic fibrosis (CF) since severe inSUfficiency
of the exocrine pancreas is observed in this disease

A dose of 0.25\1c radioactive 57(;0-B12 was utilized and pan
creatic supplements were withheld for 24 hours prior to and
during the urinary excretion tests.

All subjects studied had a severe depression in vitamin B12
absorption which was corrected by administering pancreatic
supplements concomitantly with the labeled vitamin B12' In
spite of the defect in vitamin B12 absorption, no evidence for
vitamin B12 depletion was found. This may be related to the
normalization of vitamin B12 absorption by the administration
of pancreatic supplements but we were also able to demonstrate
that the ingestion of food restored vitamin B12 absorption to
some degree in CF. The current data suggest that in spite of
this observed defect in the absorption of crystalline vitamin
B12 in cystic fibrosis, vitamin B12 supplementation is not
required in this disease.

JEJUNAL DISACCHARIDASE ACTIVITY IN PANCREATIC INSUFFICIENCY
z. Myron Falchuk, Clementine Sessoms, and Lynn M. Taussig
(Intr. by Paul A. di Sant'Agnese) NIH, Bethesda, Maryland

Lactase deficiency is said to occur more frequently in
patients with cystic fibrosis (CF) than in the normal popula
tion. In this study jejunal biopsies were done on 8 patients
with cystic fibrosis (age 13-41 years) and 9 patients with
hereditary pancreatitis (HP) (14-44 years) to assess the rela
tion between disaccharidase activities and pancreatic function.
Lactase, trehalase and sucrase activities were measured. 23
controls (21-35 years) were also biopsied.

Pancreatic enzymes were absent and stool fat excretion was
greater than 5% in all patients with CF and in 5 of 9
patients with HP.

Jejunal lactase activity was significantly lower in the CF
group than in the normal group (p(.Ol). As a group the HP
patients did not differ from controls. However, while the 4
HP patients who had normal fat excretion and measurable pan
creatic enzymes had normal lactase levels, the 5 HP patients
with marked pancreatic insufficiency had very low lactase
levels. Trehalase activity was also decreased (p(.02) in the
CF group. Trehalase activity in the HP patients paralleled
pancreatic function in a manner similar to the lactase activ
ity. Sucrase activity was normal in all patients. These ob
servations suggest that lactase deficiency in patients with
steatorrhea is common. The deficiency may not be a primary
genetic defect but rather related to the pancreatic insuffi
ciency in those patients.
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Because V, Cu and Zn depletion may occur rapidly during TPN,
the intravenous requirements of these micronutrients must be
determined and proper additions made.

Day
Zn
Cu

TRACE ELEMENTS AND VITAMINS (V) IN TOTAL PARENTERAL NUTRITION
(TPN). H. L. Greene, G. Merenstein, M. Hambidge, H. E.
Sauberlich and Y. F. Herman. (Intr. by David Karzon). U. S.
Army Medical and Nutrition Laboratory, Denver, Colorado.

Urinary excretion of vitamins B
l

, B2 and B
6

in two adults
receiving TPN indicated that this method was not an appro
priate means of determining the V requirements. Red cell
transketolase and glutathione reductase activities were
measured serially in two infants as an indication of vitamins
B and B adequacy. Without vitamins B

l
and B

2
for 14 days

indicated V depletion. Transketolase activities
returned to control values within 24 hrs. after 2 mg/1000
Cal/d of B , and glutathione reductase activity returned to
control values within 72 hrs. after 0.08 mg/kg/d of B2• Cu
and Zn concentrations were found to be low in the TPN solu
tion and the same infants had plasma Zn and Cu determinations
with and without treatment with intravenous Cu and Zn. The
following changes in plasma levels occurred:

MEASUREMENT OF Na+ EFFLUX FROM ISOLATED INTESTINAL EPITHELIAL
CELLS IN EXPERIMENTAL DIARRHEA. D. Grant Gall, Dan G. Butler,
Mary H. Kelly, J. Richard Hamilton, Research Inst., Hosp. for
Sick Children, Dept. of Ped ; , Undv, of Toronto, Toronto, Canada.

To study the relationship between sodium transport and the
intraluminal accumulation of Na in diarrhea, we measured the
rate of appearance of 22Na in medium with and without ouabain
(10-3M) from loaded jejunal epithelial cells. Optimal condi
tions were determined for isolation, 22Na loading, 22Na efflux,
and ouabain inhibition of efflux in rat and pig cells. In
suspension, cells maintained intact membranes (80% excluded
trypan blue) and constant Na transport characteristics over 3
hours. Na efflux rate constants were significantly higher in
normal rat cells (20.5 ± 0.9/hr, with ouabain 3.4 ± 0.2/hr)
than in normal pig cells (6.7 ± 0.2/hr, with ouabain 2.8 ±
0.4/hr). For rat cells, removal or replacement of glucose
with equimolar sucrose in incubation medium reduced total Na
efflux rate constants (10.7 ± 0.4/hr, ouabain 3.5 ± 0.3/hr).
We produced a net intraluminal accumulation of Na in jejunal
segments of piglets by perfusion with hypertonic mannitol
(450 mOsm/kg) and by a specific viral enteritis (TGE). Cells
isolated from both these groups showed significant increases
in total Na+ efflux rate constants (mannitol, 12.3 ± 4.6/hr,
TGE, 13.8 ± 1.7/hr). However only TGE produced a significant
increase with ouabain (4.4 ± 1.2/hr). We have succeeded in
consistently measuring Na efflux from intestinal cells in
vitro and have identified abnormalities in 2 distinct types
of diarrhea.

A RECOl-IMENDED DIETARY ALLOWANCE OF VITAMIN K FOR INFJ\l'ITS.
Herbert I. Goldman. (Intr. by Philip Lanzkowsky). Island
Jewish-Hillside Medical Center, Department of Pediatrics, New
ilyde Park, New York.

At present, there is no official Recommended Dietary
Allowance of vitamin K. Nevertheless, we have collected 165
recent case reports of vitamin K deficiency in infants after
the newborn period, with 28 deaths and 4e instances of intra
cranial hemorrhage. Dietary vitamin K deficiency was almost
universal in these infants, demonstrating that such
deficiencies are an important problem of which the reported
cases undOUbtedly represent but a small fraction. To prevent
such deficiencies, a Recommended Dietary Allowance for infants
of 3 of phylloquinone, or its equivalent, is
suggested. This figure is based upon 3 different lines of
evidence, all of which yield approximately equivalent values:
1) the dietary histories of 165 reported cases, 2) several
studies of the effect of dietary vitamin K intake on
deficiency in normal newborn infants, and 3) a study of the
effect of dietary vitamin K intake on deficiency in older
infants with diarrhea. Recent assays of cow's milk for
vitamin K content, using phylloquinone as a reference
standard, were used in the computation of the suggested
Recommended Dietary Allowance.

DIFFERENTIAL DIAGNOSIS OF NEONATAL HEPATITIS(NH) .AND
BILIARY ATRESIA(BA) BY THE MEASUREMENT OF SERUM .AND
INTRALUMINAL DUODENAL BILE ACID CONCENTRATIONS.
Manouchehr Philip G. Holtza\ffile, and Bertram
H. Lubin.univa, Childrens Hosp

In 8 patients with prolonged neonatal
serum and intraluminal duodenal bile acid concentra
tions (DBA) were determined before and after gall.
bladder stimulation. The clinical course and
laboratory studies did not allow differentiation be
tween NH and BA. The initial peroxide hemolysis test
(PHT) ranged between 75-95% in all patients. The ul
timate diagnosis was established by open liver biop
sy and operative cholangiogram in 7 of the 8 pat
ients. In 3 infants with NH the DBA was
found to be lower (0 315, 7l6ug!ml) than J.D. the un
stimulated controls 921-1842ug!ml). Restudy
in the patient with the undetectable level 5 weeks
later revealed normal DBA concentrations. In 5 inf
ants with BA the initial DBA were lower (range 0-52

and there was no increase after stimulation.
In 2 infants studied 5 weeks later there was no
change in the DBA Serum
were elevated in all patd.errcs but were the
patients with hepatitis. These changes are
Emt with the results of the PHT. The combination of
the hemolysis test and the of duodenal
serum bile acids may be helpful J.D. the of
prolonged neonatal jaundice.

INFLUENCE OF PHOTOTHERAPY(PT) ON LIVER STRUcrURE. Joseph R.
Goodman and M. Michael Thaler. Univ. California, Dept. of Ped
iatrics and VA Hospital, San Francisco.

Previous reports raise the possibility that PT may damage
the liver in jaundiced infants and animals. The effects of PT
on liver ultrastructure were studied in jaundiced Gunn rats(J)
and normal littermates(N). Shaved 4 week old rats were ex
posed to 450 ft candles of continuous fluorescent light(F), or
to 5,000+ ft candles of intermittent monochromatic light(M)
(range 430-520nm). "Dark" controls were maintained in ambient
light. Food and water were freely available. Hematocrit,
serum bilirubin and liver biopsies were obtained at specific
intervals. PT with F and M had no effect on hematocrit. Ex
posure to F (96hr) or M (24hr) decreased the serum bilirubin
by 50% and 70% of initial values ,respectively. Hepatic lobu
lar patterns, glycogen and fat were unaffected by PT. No in
flammatory, necrotic or cholestatic changes were present.Thin
sections disclosed dark cytoplasmic deposits and large

in J and N rats after 96 hr PT with F or after 24 hr
PT with M. Electron microscopy confirmed the normal appear
ance of canaliculi, nuclei and cytoplasmic structures in all
rats. After 96 hr PT with F, or 24 hr with M, marked sinus
oidal congestion was noted, and large membrane-limited vacu
oles containing granular material appeared in J rats. The
light-induced changes disappeared in 1-2 weeks after discon
tinuing Pl'. These results indicate that intense illwnination,
which lowers bilirubin strikingly, has no effect on hematocrit
and induces relatively minor f reversible structural changes
in liver of normal and .jaund1ced rats.

ENTEROKINASE AcrIVITY IN THE HUMAN INTESTINE. Emanuel Leben
thaI, Irena Antonowicz and Harry Shwachman. Harvard Medical
School, Child. Hosp. Med. Ctr., Dept. of Ped., Boston, Mass.

Enterokinase initiates pancreatic diqestion of protein by
conversion of trypsinogen into trypsin, which in turn activates
the other proteolytic proenzymes from the pancreas, chymotryp
sinogen, procarboxy-peptidases and proelastases. Thus entero
kinase is a key enzyme for the utilization of dietary protein.
Enterokinase activity was measured in 40 small intestinal
mucosal biopsies performed on patients between 2 montmto 16
years of age suffering from a variety of intestinal disorders.
In addition, these specimens were analyzed for lactase, sucraE
maltase, palatinase and protein content. In celiac disease
(12 patients) there appears to be no difference in activity in
treated vs. untreated and the values are slightly higher than
in 9 controls (2.14 units: 1.28 vs. 1.55 ± 1.14). Differ
ences in lactase activity occur in the untreated celiac
patients vs. controls. The determination of enterokinase
activity in the intestinal mucosa obtained at pOst mortem
reveals· the highest activity in the duodenum, with 17-40% of
activity in the jejunum and 8-25\ in the ileum. A study of 18
aborted fetuses between 10 to 20 weeks of gestation showed no
enterokinase activity in the small intestine while intestinal
lactase were already present. These data
show no correlation between enterokinase and brush border
enzymes. In addition, a significant difference is observed in
the developmental pattern of enterokinase and disaccharidases.
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TRANSPORT OF BILIRUBIN IN PLASMA BY FREE FATTY ACIDS (FFA).
Kwang Lee and Lawrence !!. Gartner, Dept. of Pediatrics,
Albert Einstein College of Medicine, Bronx, N.Y.

In the course of development of a method for measurement of
reserve albumin (alb) binding capacity for unconjugated bili
rubin (UB) using the fluorescent dye, Direct Yellow-7 (DY-7)
a unique observation regarding the role of FFA was noted. Lin
ear enhanced fluorescence of DY-7 was noted with addition
of increasing concentrations of alb. Addition of up to 2 moles
of UB/M of alb resulted in linear inhibition of with two
distinct regression lines corresponding to each mole of UB
added/M of alb. Addition of from 3 to 16 moles of Na oleate/M
alb in the absence of UB resulted in no change in F. However,
addition of equal concentrations of Na oleate in the presence
of UB resulted in return of toward the observed in the
absence of UB suggesting that FFA was capable of shifting UB
from its primary alb binding sites to a state of solubiliza
tion in FFA rather than displacing UB from its primary sites.

This observation suggests that UB exists in two states in
plasma: 1) either bound to primary alb binding sites or 2) in
solution in FFA which is itself bound to alb. Increasing con
centrations of FFA or decrease in affinity of UB to alb bind
ing sites results in a shift of UB from primary alb binding
sites to FFA. Thus, FFA may function as a transport vehicle
for UB and may favor the transfer of bilirubin into cells, in
cluding those of the CNS. Since FFA uptake by brain cells is
enhanced in the normal newborn and is further enhanced as a
result of hypoxia, the presence of UB in FFA may cause
kernicterus.

CHARACTERIZATION OF FETAL PEPSINOGENS IN HUMAN AMNIOTIC
FLUID. W.M. Liebman and I.M. Samloff (Intr. by J.W. St.
Geme, Jr.), Depts. Peds and Med., UCLA Sch. Med. and Harbor
General Hospital, Torrance, California.

There are two immunochemically distinguishable groups of
pepsinogens, group I {Pg I), consisting of 5 electrophoreti
cally faster migrating fractions (Pg 1-5), and group II
(Pg II), consisting of 2 fractions (Pg 6,7). The first
appearance of zymogen granules or of detectable pepsinogen
has been previously investigated by histochemical or electron
microscopic techniques and by conventional assays of proteo
lytic activity, respectively. In this study qualitative
electrophoretic analysis was performed on 43 samples of human
amniotic fluid, 13 to 40 weeks of gestation. Pg I was pre
sent in all of the samples, while Pg II was present only in
those samples of gestational age, 32 weeks or older. No
definite differential pattern of the fractions was noted,
although the first faction of Pg I was not present in any of
the samples. The metachronous appearance of Pg I and Pg II
suggests that they are of fetal origin, and that the
synthesis of Pg I by fetal gastric mucosa may precede that
of Pg II.

EFFECT ON NITROGEN RETENTION OF UNEVEN DISTRIBUTION
OF PROTEIN RELATIVE TO CALORIES. William C. MacLean,
Jr., George G. Graham. Johns Hopkins univ Sch Med
\Fed), & PUb Hlth(Internat. Hlth) Baltimore

Nutrition supplementation programs are based on
the untested tenet that protein is most effectively
utilized when consumed in parallel to calories.
Metabolic balance studies were performed on 8 Peru
vian males, age 4-26 months, weight 6-8 kg. Diets
contained 2 g protein and 125 Kcal!kg!day, non
protein calories evenly distributed between fat and
carbohydrate. Each child served as his own control.
During control periods (6-12 days) protein was
evenly distributed in 5 meals. During study periods
(6-15 days), daily protein was given in a single
meal to 3 children, all the protein being given in
a single meal to the remaining 5 children. Apparent
N retentions, changes in serum albumin and in weight
were similar on both diets. The % of daily urine N
excreted in the 4 hours following the protein load
was the same as that excreted during the same 4
hour period on the control diet. The infant appears
to be able to digest, absorb, and utilize protein
when given as a bolus unrelated to calories. Long
term trials of complete single meal protein supple
mentation are being undertaken. This may have
important implications for current nutrition supple
mentation prOgrams. (USPHS Grant AM-09980)

THE ROLE OF COW'S MILK PROTEIN IN IRON ABSORPTION. George L.
McElroy and Calvin W. Woodruff. Univ. of Missouri Sch. of
Med., Dept. of Ped., Columbia.

Human infants fed a prepared formula containing 2.4% pro
tein had a higher incidence of iron deficiency than those fed
1.5% protein (Gross, S., J. Pediat. 73: 521, 1968). The addi
tion of iron, 8 mg/L, prevented iron deficiency. The hypoth
esis that the higher concentration of protein interfered with
iron absorption was tested in weanling rats. Four groups of
15 Sprague-Dawley rats were fed prepared formulas identical
except for protein and iron concentrations; 1.5 or 2.4% pro
tein and trace or 12 mg/L iron. Growth after 24 days was
greater in the 2.4% protein group (p< .01) but iron intake
did not influence growth under these conditions. Significant
iron deficiency as measured by low serum iron saturation
occured only in the rapidly growing high protein, low iron an
imals (p<.Ol). Iron absorption was measured with 59Fe in a
whole body counter. The per cent uptake after 5 days was 25.9
and 29.3 in the iron supplemented groups (p:;'O.l). The low
protein, low iron rats took up 45.2% (p(.Ol). The high pro
tein, low iron group which was also deficient in iron took up
62.9%, significantly more than the low protein, low iron group
(p<:.Ol). These observations indicate that the higher protein
concentration does not interfere with iron absorption in the
rat.

ROLE OF SECRETIN IN TRANSDUCTAL FLUXES OF Cl AND HC03 IN TIlE
RAT PANCREAS. John A. Mangos, Nona R. McSherry and Santa
N. Arvanitakis. Univ. of Wisconsin Mad. School, Dept. of
Pediatrics, Madison, Wise.

The transductal fluxes of Cl and HC03 were studied in the
rat pancreas using micropuncture and stationary microperfu
sion techniques. In the unstimulated pancreas or during
secretory stimulation with pilocarpine (P) or pancreozymin
(CCK- PZ), the fluxes of Cl, HC0:3 and H20 were zero and the
pancreatic juice had the composition of the primary secre
tory fluid (PSF). During stimulation with secretin (5), the
PSF was modified through transductal fluxes of Cl and RC03
against concentration gradients eCl net efflux: 261 + S.D.
37, HCOl net influx: 238 + S.D. 57 nEq/min'gm wgt). During
stationary microperfusion of interlobular ducts with PSF-like
pancreatic juice, it was demonstrated directly that no net
fluxes of anions occurred in the unstimulated or in the P
or CCK-PZ-stimulated pancreas; in the ducts of the S-stimu
lated pancreas, the Cl of the injected fluid decreased from
113.2 ± 4.0 mEq/L tolO1.6, 89.5 and 81.2 mEq/L at 3, 9 and
21 minutes without demonstrable water fluxes; S did not
induce anionic fluxes when added to the injected fluid. It
was concluded that secretin, which is the secretory stimu
lant of the rat pancreas, plays also an important role in
the initiation and maintenance of the pancreatic transductal
fluxes of anions.

HEURISTIC MODELING FOR DIAGNOSTIC AID: NEONATAL HEPATITIS AND
BILIARY ATRESIA. Charles E. Mize, Wm. M. Livel , and Ste hen
A. Szygenda. Univ. Tex. Health Sci. Ctr. Southwestern) and
Southern Methodist Univ., Dallas.

Heuristic liver modeling and learning program techniques
have been integrated to seek a method for presurgically dif
ferentiating anatomic biliary tree obstruction and hepatitis
in neonates. A dynamic liver model has been developed, and
then programmed for computer utilization of clinical data in
put. The resultact model flow leads to 1 of 4 categories: 1)
hepatitis, 2) atresia, 3) normal, 4) no diagnosis
(NDP). Data is integrated in the learning section of the pro
gram to use patients' cumulative data to improve the model.
That is, program learning uniquely provides revised model
solutions, as data from additional cases become available to
modify the program. The diagnostic section uses that improved
model to predict a diagnosis based on next patient data.

Using a grouped set of data (serum SGOT and direct bili
rubin, disease duration, and Rose Bengal fecal excretion), an
initial model solution was constructed from data of 26 pa
tients with proven diagnoses. With this model, 18 other pa
tients were tested separately, with a resulting high degree of
diagnostic reliability (one error, 3 NDP). Subsequent program
learning, employing all 44 patients, revised the model to pro
vide uniformly correct prediction in each case, as determined
from independent medical/surgical diagnoses. The technique
promises to aid in specific diagnosis of these syndromes and
offers possibility of more general application.
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DOES HEATING REALLY ENHANCE THE DIGESTIBILITY OF MILK OR
ALTER ITS ANTIGENICITY? James E. Nagel. D. Lee Miller.
Gilbert A. Friday and David Gitlin. Children's Hasp. of
Pittsburgh.

The assumption that heating enhances the digestibility of
milk as well as reduces its antigenicity is a commonly held
belief among pediatricians and allergists. This assumption
was reinvestigated in the present study. Whole cow's milk,
casein, a-lactoglobulin and a-lactoalbumin were heated to
100· C, and the !!!. vitro digestibility of the heat-treated
proteins with proteolytic enzymes was compared to that of the
non-heated proteins. No differences were noted in the rate
or completeness of digestion of casein or whole milk. A
slight increase in the rate of digestion of a-lactoglobulin
and a-lactoalbumin was noted, but this difference was
relatively insignificant. The!!!.:!!l!2. digestibility of 131 1
radiolabeled whole milk and BLG was also not increased by
heating. The effects of heating and proteolytic digestion
upon the antigenicity of these proteins was investigated in
allergic individuals who manifested positive immediate skin
tests to the native antigens. Heating was found to be
ineffective in significantly reducing the size of the wheal
and flare. Heating plus digestion of these proteins
did in some instances reduce the size of the skin reaction,
but this was neither significant nor consistent. These data
do not support the belief that heating of milk improves its
digestibility, nor does heating and proteolysis appear to
remove its antigenicity.

BRUTON'S AGAMMAGLOBULINEMIA (BD): A CASE WITH HYPO
PARATHYROIDISM SECONDARY TO MALABSORPTION AND HYPO
MAGNESEMIA. M. Norman, P. Holtzapple and J. Parks,
U. of Pe , , sch, of Med , , Dept. of Peds , , Phila •• Pe ,

A 9 year old male with BD has recurrent infections. severe
failure to thrive. and chronic diarrhea since 3 years of age.
Four years after the onset of diarrhea, persistent hypocalce
mia developed, and was unresponsive to oral ce , Vitamin D
supplements and a gluten free diet. Serum Ca ranged between
6 and 8 mg%. Features of malabsorption included an ab
normal UGI xray, low serum iron, Vitamins BI2, E and folate,
low prothrombin, excessive fecal fat and chronic inflammatory
changes on small bowel biopsy. Serum Mg ranged between
0.8 and 1. 3 mg%. Serum immunoreactive parathyroid hormone
(IPTH) was undetectable despite hypocalcemia.

FollOWing parenteral Mg therapy, serum Ca and Mg rose
to normal and IPTH to twice normal levels within 24 hours.
Tetany, serum Ca , Mg and IPTH are well controlled on twice
weekly maintenance MgS04 injections. Diarrhea has abated,
weight gain is significant, but steatorrhea persists. Docu
mented malabsorption is uncommon in BD, and serum Ca
levels are usually normal. Functional hypoparathyroidism
secondary to hypomagnesemia is related to severe mal
absorption occurring in this boy with BD.

PATHOLOGICAL EVIDENCE OF CYSTIC FIBROSIS PATIENTS WITH
MECONIUM ILEUS. Ella!!. Oppenheimer and John Esterly.
The Johns Hopkins University , Baltimore, Maryland and The
University of Chicago, Chicago, Illinois.

The morphologic findings in 37 infants with a history of
meconium ileus showed a wide diversity in the sites and
severity of changes indicative of cystic fibrosis. No pan
creatic lesions were present in 10 patients, 9 of whom were
less than one month of age. Anatomic lesions compatible with
a diagnosis of cystic fibrosis were found in 34 of the 37
cases, and the changes in the remaining 3 cases were sugges
tive or compatible with that disorder. There was no signifi
cant difference in the frequencies of extra-pancreatic organ
involvement between the group with pancreatic changes and
those with a histologically normal pancreas. It is suggested
that meconium ileus is always a manifestation of cystic
fibrosis albeit with variation in organ involvement.

ADIWRHAL JEJUKAL BIOPSY TIl CHILDHOOD DIABEl'ICS: LIPID ACCUMU
LATIOI! IN T:iE HUCOSA. JOM C. Partin, Robert Bobo and
(o/m.K.Schubert. Children's Hosp-Resear'ch Fndn., Cincinnati.

Bost studies have claimed that the intestinal mucosa is
normal in diabetics, including most of those suffering from
diabetic diarrhea, or steatorrhea (Vinnik, I.E.
et.al. Gastro.13:507,1962j ,Thalen, G.E.,et.al. Gastro. 56:
1021-1032,1969; Trier, J.S., Fed.Proc. 26:1391,1967). Four
children ages 8, 12, 12 and 16 years presented abdominal
pain and diabetes; none suffered keto-acidosis but all were
receiving SUboptimal insulin doses. Three of the four had
Type IV hyperlipoproteinemia (Fredrickson) and moderate hepato
meealy. None had measurable steatorrhea, but one, age 16, had
definite relief of pain on a low fat, medium chain triglycer
ide substituted diet. Fasting jejunal biopsies examined by
serial paraffin sections and serial frozen sections stained
for lipids demonstrated expansion of the villus core from mus
cularis mucosae to villus tip by large amounts of triglyceride
The lacteals were dilated but the epithelium appeared normal.
One child, age 8, had numerous cuffs of macrophages about the
veinules at crypt and midvillus level; these macrophage nests
contained much birefringent material, probably cholesterol.

Triglyceride accumulation could result from endogenous epi
thelial very low density lipoprotein synthesis or defective
chylomicron clearance, perhaps an early expression of diabetic
neuropathy. The small intestinal mucosa of diabetics demand
further investigation using lipid histochemistry and electron
microscopy. Support:NIH1C .R.C.k'RR-123

!:ICHOVILLUS DENSE BODIES (r.rVDD):
TESTDlAL EPITl!SLIAL STRUCTUUES.
S. Partin and K. Schubert.
Fndnv , Cincinnati, Ohio 45229.

I:icrovillus Dense are electron scattering dense
plaques measuring 250-500 A which are closely applied to the
inner lamina of the small intestinal microvillus plasma mem
brane. I-NnB require glutaraldehYde, osmium and CaC12for ultrastructural preservation (Sampson et , al. Cal.Tiss.
.tev , 5:305, 1970; Oschman and :-Iall, J. Cell Biol. 55:58,1972).
l·roDB were first clearly recognized in the small intestinal
mucosa. of a hypoparathyroid boy treated .nth 500,000 I.U. of
Vitamin Dz' We now show that the number of is related
to the Vi'Eamin D state of the rat. Quantitative electron mi
crosco,'Y was performed on duodenal mucosa of normal diet (rID),
rachitogenic diet (an), and rachitogenic diet + Vitamin D2(lID + D2) weanl.ang Charles River rats. The ratio ICVDB/micro
villus sections (I·NS) Has determined for each e;roup by count
ine; troDB/INS in 90,000 I-WS. The ratio InnDB/INS was 1\'1>=.0275,
lID = .0044, lID + D = .0583. Assuming 10,000 microvilli per
cell, the number of per cell brush border would be ND =
41.20, IID = 660, an + D::>. = 12 ,330. The number of HVDB differs
significantly (p <.Ol)oetueen ND and RD + D2 and RD and
RD + D2• Thus Vitamin D2 treatment increases the number of

in rachetic and normal rats. J·nnDB may be associated
,nth Vitamin D activated calcium transport in the small
intestine.

ELtX:TaOE HICnOSCOFY (];l-l) OF LIVER 1lI A-BEIALlPOPIlOTEllIEHA:
EVOLUTIOr; OF SE\fE[lg llICRONODULAll. CIRRHOSIS. JOM C. Partin,
Jacqueline S. Partin and ,1m. K. Schubert. Children's Hosp,
Research Foundation, Cincinnati, Ohio 45229.

An infant diagnosed as a-betalipoproteinemic (serum choles
terol no irnmunoprecipitable beta-lipoprotein, acantho
cytosis, typical intestinal biopsy and mother, aunt and sib
,lith hypo-betalipoproteinemia) received liver biopsies at 10,
13, 25 and 30 months of age- Serum transaminases "Iere eleva
ted (SCOT 142-283) throughout the period. At initial biopsy
the liver Has 'lhite and contained large fat droplets in all
liver cellsj there ,ms no inflammation or macrophage accumula
tion, but by electron microscopy, there was evidence of early
cirrhosis. (Then placed on medium chain trie;lyceride diet af
ter the first biopsy, fat droplets were reduced and the pa
tient's clinical status improved. EN changes 'Iere, however ,
progressive: I.Progression of septal fibrosis to severe micro
nodular cirrhosisj appearance of large patches of col
lagen-like fibrils, 150Ji: x 2000K, .lithin hepatocytesj III.Pro
e;ressive in size of mitochondrial dense bodies, many
measurinG lOOOA at last biopsy; IV.Probable reduction in total
hepat.ocyt,e popul.at.Lon , The hypobetalipoproteinemic sibline;
(serum cholesterol SCOT 32, acanthocytosis) was biop
sied at 5 and 10 months of age. Frozen sections and Eli showed
excessive fat but no cirrhosis. Peribiliary lamellated bodies
and fat increased betl1een biopsies. The serious hepatic le
sion in this _utient emrhasizes the need for liver biopsy in
ull childhood a-betalipoprotcinemics. Support:IGH i)'IU'l-123
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HUMAN GROWTH HORMONE (hGH) AND INTRALUMINAL FAT DIGESTION.
J. Rainer Poley, J. Darrel Smith, John B. Thompson, Univer
Slty of Oklahoma Health $c1ences Center, Departments of Ped
iatrics and Medicine, and VA Hospital, Oklahoma City; Peter
D. Klein, Patricia A. Szczepanik, Argonne National Labora
tor1es, AEC, Argonne, 1111no1s.

Micellar dispersion of lipolytic products by bile acids
above the critical micellar concentration (CMC) is most im
portant for normal fat digestion. Since no information is
available on fat digestion in growth hormone (GH) deficiency,
we have studied the influence of hGH in 6 GH deficient pat
ients prior to treatment, after 10 days of 2 U/day and 4 and
12 months of 3 U/week. Jejunal micellar bile acids (JMBA) and
lipids (JML) were isolated after ultracentrifugation of jeju
nal contents after two liquid test meals. Values were correc
ted for PEG. Four patients responding with good growth accel
eration to exogenous hGH, increased JMBA continuously during
treatment from levels at or below the CMC to normal adult
levels after 12 months. JML increased to 100 to 250% over pre
treatment values. In 2 patients not growing after exogenous
hGH, no increase in JMBA and JML occurred. An increase in
JMBA was apparently due to an expansion of the bile acid pool.
A moderate increase in synthesis, pool sizes and turnover
rates of primary bile acids was documented in 2 growing pat
ients with kinetic studies using deuterated bile acids. Aside
from this hjeatic effect of hGH, an intestinal effect on bile
acid metabo 1sm must also be present, Wh1Ch permits a more
effective enterohepatic circulation of the bile acid pool.

FECAL BILE ACIDS AS AN INDICATOR OF BACTERIAL COLONIZATION OF
SMALL BOWEL IN CHRONIC DIARRHEA. J. T. Rodriguez,M.D., T. L.
Huang, Ph.D., J. Alvarado,M..D., J. V. Ordonez,M.D. and B.L.
Nichols,M.D. Section of Nutrition and Gastroenterology, Dept.
of Pediatrics, Baylor Col. of Med., Houston, Texas and Roose
velt Hospital and School of Med. Univ. of San Carlos, Guate
mala City, Guatemala.

In children with chronic diarrhea, without steatorrhea and
with no evidence of malnutrition, bile acid metabolism was
found to be disordered. Subjects with increased growth of
anaerobes in duodenum have significantly higher wet weight of
feces per day than the controls. As a result of intensive
bacterial deconjugation, total conjugated bile acids especial
ly glycine conjugates, conjugated cholic, deoxycholic,
ursodeoxycholic and isodeoxycholic acid were all significantly
lower in the feces of patients with heavy colonization of
duodenum by anaerobes. There was no apparent correlation be
tween aerobic flora and bile acid pattern in the feces. The
patients neither have enteropathogens nor Tropical Sprue.
This would suggest, that chronic non-specific diarrhea could
be related with changes in bacterial flora and secondary
alteration of bile acids.
This work was supported by NASA Grant #9-12728, David Under
wood Trust Fund and USPH FR-00188.

BICARBONATE TRANSPORT BY SMAll INTESTINE IN PROXIMAL
RENAL TUBULAR ACIDOSIS (PRTA). Morris Schoeneman*, Fima

Univ.Med.Col.,N.Y.c'J North Shore
Ii"llim;" r'l.Y., Univ. of Md. Sch.of Med.o. Rosewood State Hosp.,
Baltimore, Md.

Transintestinal intubation with a double lumen tubing was done on an
infant with PRTA, and in a comparative control patient with congenital
hydrocephalus. The first part of the jejunum wos perfused at a rate of
2.5 ml/min with Krebs-Hanseleit isotonic buffer containing I mM tyro
sine and 20 mM D-glucose, with or without 30 mEq/I HC03-. A non
absorbable marker, polyethylene glycol (PEG) was added. All perfusate
samples were measured for pH, PC02, HC03-, osmolality, glucose,
Na,K,CI,tyrosine and PEG. In the PRTA patient, HC03-lumen to
blood fluxes were 0.9-1.42 uEq/min/cm. of intestine as compared to a
mean of 1.6 uEq/min/cm in the control. In contrast the PRTA patient
had a blood to lumen flux of HC03- of 0.4 uEa/min/cm compared to
0.059 uEq/min/cm in the control patient. This clifference in HC03- ex
cretion occurred while the PRTA patient's serum bicarbonate level was
11.8-12.5 mEq/l and that of the control was normal. Moreover,when the
blood levels of the PRTA'patient were increased to 19-20 mEq/l, intes
tinal excretion of HC03 increased to 2.4 uEq/min/cm, which could
account for a total HC03- lossof 5,000-10,000 uEq/min/cm. The mas
sive intestinal excretion of HC03- in PRTA was associated with normal
reduction in pC02 level of the perfusate but with a defective CI- ex
cretory mechanism. These data suggest a normal H+ secretory mechan
ism but a defective HC03-/CI- pump in PRTA.

AMYLASE ISOENZYMES IN PANCREATIC INSUFFICIENCY IN HUMANS.
Lynn !:!. Taussig, Robert Q. Wolf, and Richard {. Deckelbawn
(Intr. by Mary Ellen Avery) The Montreal Children's Hospital,
Montreal and NIH, Bethesda, Maryland.

Separation of serum and urine amylase into its pancreatic
and salivary isoenzymes has been shown to be of diagnostic
benefit in certain situations. To assess the clinical value
of amylase isoenzymes in states of pancreatic insufficiency,
the isoamylase patterns of duodenal fluid, serum, and urine
were studied in 11 patients (age 3-24 years) with cystic
fibrosis. Other pancreatic enzymes and stool fat were also
evaluated. The isoamylases were separated by disc polyacryl
amide gel electrophoresis, squeezing the gels against starch
agar slides, and developing the slides in an iodine solution.

All patients had evidence of marked pancreatic insufficien
cy. Total serum amylase concentrations were normal.

Pancreatic isoamylase activity was not present in any of
the duodenal fluid samples. Serum and urine revealed normal
salivary isoamylases but markedly decreased or absent pan
creatic isoamylases (usually pancreas contributes more amylase
than salivary glands to serum and urine). These results
indicate that: 1) Study of serum or urine isoamylase patterns
may be beneficial in evaluation of pancreatic function and
diagnosis of pancreatic disease and insufficiency, thereby
often avoiding the need for .duodenal intubation; 2) Absence of
pancreatic amylase in duodenal fluid does not always imply
total destruction of pancreatic acinar tissue; 3) In humans,
salivary glands and pancreas are the major sources of s erum
amylase.

STANDARUIZATION OF THE FACTOR ASSAY ANU STUDIES OF ITS
SALIVARY GLAND DISTRIBUTION: Anne Taylor, LeRoyW. Matthews,
ThomasF. Boat. Dept. of Pediatrics, CWRU, Cleveland, Ohio.
Mangos(Ped. Res. 1:436, '67)foundthat the rate of Na reabsorption (RNa)

is inhibited in rat porotidducts after exposure to mixedcystic fibrosis(CF)
saliva. Confirmationof these findingshasproveddifficult indicating a
need forstandardization of the retrograde perfusiontechnique. Usinga rat
ioofperfusate (ml)todry gland weight (gm) between 1.8and 2.8, we have
reproduced these resultsand investigated the effects onRNaofstimulated
secretions from individual glandsofCF and normal subjects. Secretions
collected separately from submaxillary, sublingual and parotid glandswere
perfusedinto 1of the rat's2 parotid glands. After pilocarpine stimulation,
serial collections were madefrom both glandsand Na concentrations deter
mined. Percent inhibition of RNain the perfusedgland comparedto the con
trol gland at similar flowrates is tabulated. Theseresultsconfirmthe pres
ence of a Na reabsorption inhibitoryfactor inmixedsaIi vaof CFpatients
and indicate that not all CFsalivary glands produce thisfactor. Secretion
of the inhibitory factor only byglandswhich contain significant numbers of
mucus cells suggeststhat these cells playa role in its production.

Secretion Normal CF
n % inhibition SD n % inhibition SD p
11 17.1 ±8.05 12 46.2 ±25.3 <.01
5 14.8 ±9.99 6 36.1 ±8.74 <.01
6 17.0 ±11.72 8 39.1 ±16.93 <.02
5 11.1 ±5.36 5 10.9 ±8.64 ns

EFFECTS OF ANTACIDS ON GASTRIC EMPTYING IN CHILDREN
T. S. Vats, A. Hurwitz, R. G. Robinson, and W. Herrin. (Intr.
by J. T. Lowman). Kansas Univ. Med. Ctr., Dept. of Ped., Med.,
and Diag. Rad., Kansas City, Kansas.

Variations in drug absorption and therapeutic efficacy are
recognized clinically but have not been studied extensively in
patients. In animals aluminum-containing antacids delay gas
tric emptying and depress drug absorption. This is the first
report of antacid-induced delay in gastric emptying in
patients. Leukemic children were studied since they receive
antacids as prophylaxis against ulcers. Water, as a control,
aluminum hydroxide gel and a magnesium-aluminum antacid were
studied in random sequence in each of six children at a dose
of 4ml/IO lbs. three times at hourly intervals. After the
third dose of antacid or water each child drank 200 of
51Cr sodium chromate in saline and was then placed supine
under a gamma camera interfaced with a PDP-IS computer. Dis
appearance of radioactivity from the stomach was plotted.

In each patient the 50% emptying time after water served as
his control. 83.6 ± 11.2% of the radioactivity was retained
following aluminum hydroxide ingestion at corresponding times
(p<0.05). The mean maximal emptying rate after water was 5.1
± 0.8 %/minute and after aluminum hydroxide was 1.8 ± .7 %/
minute (p<0.05). As expected, magnesium aluminum antacid
delayed gastric emptying to a lesser extent than aluminum
hydroxide gel. These data clearly demonstrate that aluminum
hydroxide gel delays gastric emptying in man. Further studies
of antacid interaction with other drugs are in progress.
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PHENYLKETONURIA: INTESTINAL TRANSPORT OF AROMATIC AMI
NO ACIDS. GLUCOSE ELECTROLYTES WITH HIGH OR MOD
ERATE HVPERPHENYLALANINEMIA. Raul A. Wapnir* and Fima
Lifshitz. Univ.of Md.Sch.of Med. & Rosewood State Hosp,Baltimore,
Md.,Cornell Univ. Med.Col.,N.Y. C.,North Shore Hospital,
Manhasset, N •Y•

An institutionalized adult phenylketonuric (PKU) femal was per
fused through an intestinal double lumen tube when her plasma pheny
lalanine (Phe) level was 30.8 ma/100 ml (1.867 mM)and at the e,lld of
one montF. on a low-Phe diet, When her plasma Phe was 13.8 mg(IOO
ml (0.835 mM). Healthy volunteers served as controls. Their plasma
Phe was below 2.65 ma/100 ml (0.16 mM). The perfusates were Krebs
Henseleit bicarbonate buffers with 1,2, or 5 mM L-Phe, I mM L-tryp
tophan (Trp), I mM L-tyrosine (Tyr) or one which was amino acid-free
including 40 mM D-glucose (Glu) and polyethylene glycol as a non
absarbable marker. The in testinal absarption of the untreated PKUwas
significantly lower than that of controls for Phe (-4.3 to -18.1%), Trp
(-8.6%), Glu (-10.3%) and Na (-40.9%). However, it was normal for
Tyr and K. In contrast, when circulating Phe in the PKU was reduced
by dietary treatment, the intestinal transport of Phe,Trp and Na was
similar to that of normal individuals. Glu absarption remained at lower
levels. These findings contribute to explain the appearance of unusual
Phe and Trp metabolites in the urine and feces of untreated PKUas a
result of impaired absarption and substantiate earlier findings that a
reduction of plasma Phe below 15 mg/lOO ml suffices ta offset same of
the biochemical imbalances associated with the primary enzymatic de
fect in PKU. (Sup"ported in part by NIH grant HD-03959-04 and the
John A. Hartford Fndn.).

BILE SALT METAllOLISM IN INFANCY: EFFECT OF BACTERIAL OVER
GROWI'H. J.B.Watkius. P.Szczepanick. D.L.Hachgy. P.D.Klein,
and R,Lester, Boston Univ. Med. Sch.. Dept. Med. and Ped , ,
Boston, and Argonne Nat.Lab., Argonne,Ill. (Intr. by R.Klein).

We have demonstrated deficiencies in bile salt pool size
and synthesis rates in normal full term and premature infants,
No information is available on bile salt kinetics in infants
with abnormal intestinal function. We now describe gross ab
normalities of bile salt metabolism in a 311 month old infant,
operated at birth for ileal atresia who remained well for 3
months, developed a stricture, bacterial overgrowth and severe
steatorrhea. Cholate pool size (determined by l4c isotope
dilution teclmique)equalled 12.7 mg/kg (2/3 the normal new
born value) while synthesis was 13.7 mg/kg/day. Keto deriva
tives (identified by !LC, GLC-mass spec) equalled 20% of the
bile salt pool and were present in duodenal aspirate and stool.
Only trace amounts of deoxycholate were found. Intraluminal
bile salt concentrations averaged 1.25mM; 46% of this was de
conjugated and in the conjugated fraction the glycine/taurine
ratio was increased 4-fold. Conclusions: (1) Marked abnor
malities of bile salt metabolism,i.e. increased losses, de
creased pool size, intraluminal deconjugation and keto bile
salt formation, result from bacterial overgrowth; (2) the in
fant responds with markedly increased synthesis, (3) a re
sponse inadequate to produce sufficient intraluminal bile
salt concentrations; thus (4) bile salt deficiency compounded
by bacterial overgrowth is a major contributory factor in the
development of steatorrhea and malnutrition.

NUTRITIONAL STATUS OF CHILDREN IN PEOPLE'S REPUBLIC OF CHINA
TODAY. Chi-Pang Wen, M.D. (Intr. by William B. Weil, Jr. M.D)
Michigan State University, College of Human Medicine, East
Lansing, Michigan

A staple food rationing system has practically eradicated
overt starvation in People's Republic of China, even during
periods of drought. The· formula for rationing is extremely
simple and intuitively designed. Each newborn baby is
guaranteed a minimum of 3 Kg. of rice or wheat flour every
month (averaging 400 Kcal/day from carbohydrate), with an
increment of one additional Kg. for each additional gain in
year of the child. Animal products are not rationed, except
for pork in certain provinces. Periodic surveys of height
and weight in school children in Peking revealed a
consistent improvement over the last 18 years. The rapidly
declining morbidity, mortality and case fatality rates are
thought to be the combined results of a massive immunization
campaign and improved nutritional status. Marasmus or
kwashiorkor has never been encountered. Mild nutritional
deficiencies, like cheilosis or underweight, are occasionally
present, particularly in the rural areas. With extremely
scarce resources, the Chinese rationing system, though
offensive to American culture, worked effectively by
realizing a close-to-perfect distribution and by minimizing
the possible wastage of food to a population of 750 million.

RELATIONSHIP OF GASTROINTESTINAL GLUCOSE ABSORPrION WITH GES
TATION AND FETAL GLUCOSE UPl'AKE WITH FETAL GLUCOSE INFUSION.
P. R. Williams, D. L. Phelps, and W. Oh, UCLA Sch. of Med.,
Harbor Gen. Hosp., Dept. of Ped., Torrance, Ca.

To determine the relationship between gestation and gastro
intestinal (GI) absorption of glucose (G), studies were done
in 5 early gestation (EG, 100-110 days) and 4 late gestation
(LG, >130 d.) lamb fetuses, 2-5 days following hysterotomy for
fetal carotid artery and orogastric catheter placement. G (:;
5 gm/kg) was fed through the exteriorized orogastric catheter.
In LG fetuses, blood glucose increased significantly at to
2 hrs. following oral G feeding (p <.05). In EG fetuses, no
significant rise in blood G was observed. Maternal G level
remained unchanged. To determine the effect of fetal G in
fusion on the fetal glucose uptake (FGU), a separate study was
done on 11 fetal lambs with chronic fetal catheter in place in
the umbilical vein (UV), femoral vein (FV), and femoral artery
(FA). Antipyrine method was used to determine placental blood
now (PBF) and FGU by the PBF and UV-FA G gradient. Fetal G
infusion (6 mg/kg/min) resulted in a significant change in FGU
(3.9 + 2.2 vs. -3.0 + 2.0 mg/kg/min, M+ S.E.M. [p <.05, n=7]
at baseline and 2 hrs. post infusion respectively; minus sign
of 2 hr. value indicates reversal of placental fetal G gradi
ent). Saline infusion (n=4) did not show significant change
in FGU. Thus, as the lamb fetuses mature, the GI G absorb
ability increases; a related study showed that exogenous G to
the fetus could result in a net G uptake by the placenta.
rather than the fetus.

TIlE EFFECT OF EARLY MECONIUM EVACUATION ON TIlE SERUM BILIRUBIN
LEVELS IN HEALTHY TERM INFANTS. Frederick H. Wirth, Jr" and
Stephen E. Davis, USAF Med, Ctr., Dept, Ped" Scott Air Force
Base, Ill. (Intr, by Arthur E. McElfresh)

The reabsorption of bilirubin from meconium is most pro
nounced in the first hours of life, and there is a significant
relationship between a delay of the first meconium passage and
the incidence of hyperbilirubinemia,

Initial observations showed that it took 67.1 hours for
infants with a serum bilirubin greater than 12 mg,% to pass a
yellow stool compared to 52,9 hours in healthy newborns
(P(.Ol). Forty-one healthy term infants were randomly divi
ded into 2 groups. The study group received one half of an
infant glycerine suppository within 30 minutes after birth and
every 4 hours just after feedings.

Daily serum and fecal bilirubin determinations were ob
tained. The fecal bilirubin procedure was developed for this
study. It involves repeated chloroform extraction of a homo
ginate of meconium and direct spectrophotometric reading of
the extracted bilirubin.

The treated infants were found to pass all their meconium
at an average age of 27,6 hours as compared to 52.9 hours for
the control group. Daily serum bilirubins were significantly
lower in the treated group of infants on days 2, 3, and 4 of
life. The amount of meconium and bilirubin excreted on day 1
was significantly greater in the study group,

SPECIFIC B12 MAlABSORPrION IN A PATIENT WITH CYSTIC FIBROSIS
Ravindranath Yaddanapudi*, Bhimsen R. Sirmokadam*, Ralph
Carmel*, Nora Chang*, Wolf W. Zuelzer, From the Children's
Hosp. of Mich. and Dept. of Ped, and Med. Wayne State Univ.
Sch. of Med., Detroit, Mich.

A rare form of B12 responsive megaloblastic anemia, due to
malabsorption of intrinsic factor (IF)--B12 complex in the
intestine was observed in a patient with cystic fibrosis.
The latter diagnosis was made in this W/F infant at 9 mo. on
the basis of growth failure, intermittent diarrhea, foul
smelling stools and marked elevation of sweat electrolytes.
At 18 mo. severe anemia (Hb. 5.4 gms.%) was present with
marked bone marrow megaloblastosis. Serum folate level was
high normal and B12 level was less than 50 pg/ml, Schilling
test with and without exogenous IF yielded no excretion of
radioactive B12 though there was a dr .....tic response in Hb.
levels and reticulocytes. IF activity in gastric juice was
normal, IF antibodies were absent and transcobalamine levels
were normal, Fecal fat excretion while patient was receiving
pancreatic extract was normal. Urinary protein excretion was
increased. These findings are consistent with the type of
congenital B12 malabsorption described by Imurslund and
Grasbeck.

The association of specific B12 malabsorption with cystic
fibrosis has not been heretofore reported. Its occurrence
in the present case despite pancreatic enzyme therapy is
consistent with the presence of two unrelated absorption
defects in the gastro-intestinal tract.
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INTESTINAL GLUCOSE ABSORPTION IN GROWTH RETARDED (GR) RAT
PUPS, M.K. Younoszai, Univ. of Iowa, Col. of Med., Dept. of
Ped., Iowa City, Iowa

Rat pups raised in litters of 18 postnatally are GR. This
may adversely affect intestinal function and perpetuate GR.
We compared small intestinal absorption of 3-0-methyl-D
glucose (30MG, a non-metabolisable hexose) and growth in
normal control (C) pups, raised 7 to 9/1itter to those in
postnatally GR pups raised 18/1itter. Absorption rate was
measured in vivo under steady state conditions in the jejunum
+ ileum bY-a one pass perfusion technique at 7-8, 14-15 and
21-22 days birth. The perfused solutions contained
30MG, tracer C- 30MG, phenol red, 50 ug/ml (as non-absorbed
indicator for volume changes) and sodium chloride in quanti
ties sufficient to make the solution 297-304 mOsmoles/liter.
The concentration of 30MG in perfused solutions were 3 mg/ml
for the 1 and 2 week and 15 mg/ml for the 3 week old pups.
Absorption rate (mean±S.E.)of 30MG, mg/g dry weight of
perfused intestine were: at 1 week C 70±3, GR 53±9; at 2 weeks
C 56±7, GR 79±7 at 3 weeks C 275±18, GR 227±21.
Intestinal growth in GR lagged behind those in C pups. Dry
weight, mg (mean±S.E.) of perfused intestines were: at 1 week
C 56±4, GR 52±5; at 2 weeks C 113±6, GR 69±6; at 3 weeks C
278±21, GR 125±13. Although absorption rate in GR was not
significantly lower than in C pups, total amount of hexose
absorbed was less in GR pups. The higher absorption rate in
GR at 2 weeks suggest stimulation of intestinal transport
during early phases of GR.

GENETICS

First Session

PRENATAL DIAGNOSIS OF METHYLMALONICACIDURIA. Maurice J.
Mahoney, Leon E. Rosenberg, John Waldenstrom, Bengt Lindblad,
and Rolf Zetterstrom. Yale Univ., Depts. of Human Genetics
and Ped., New Haven; Univ. Gothenburg, Dept. Clinical Chem.,
Gothenburg; Karolinska Institutet, Dept. of Ped., Stockholm.

In two families with fetuses known to be at risk for methyl
malonicaciduria (MMA), pregnancies were monitored by amniotic
fluid (AF) methylmalonic acid determinations and by studies
of cultured AF cells. The first pregnancy was studied at lZ
menstrual weeks. A previous child had BIZ-responsive MMA with
a defect of intracellular BIZ coenzyme accumulation. Methyl
malonic acid was not detected in the AF and cultured AF cells
metabolized propionate and methylmalonate normally and
accumulated normal amounts of BIZ coenzymes. Postnatal tests
of urine and cells confirmed the absence of MMA. The second
pregnancy was studied at 16 weeks. The type of MMA (BlZ
responsiveness) had not been defined in a previously deceased
child in this family. AF methylmalonic acid was elevated at
4.3 Cultured AF cells showed very deficient oxidation
of propionate (Z.7 nmoles/l08 cells/3 hr; control 61) and
methylmalonate (7.Z; control ZZ8). Methylmalonyl-CoA mutase
activity was similarly diminished but BIZ coenzyme accumula
tion was normal. MMA due to a defective methylmalonyl-CoA
mutase apoenzyme was diagnosed and the pregnancy terminated.
These studies, using both AF and cultured AF cells, have
permitted the first prenatal diagnosis of MMA, plus indication
of its biochemical basis, in time to elect abortion.

PEPTIDES OF ABNORMALLY LOW MOLECULAR WEIGHT IN ECTO
DERMAL DYSPLASIC HAIR. R.J.M.Gold & Z.Kachra (Intr.
by C.Scriver) MRC Genetics Group, McGill Univ.
Montreal, Quebec.

The S-carboxymethyl derivative of matrix protein
was prepared from the hair of 4 normal subjects and
from 4 ectodermal dysplasics of the autosomal domi
nant, hydrotic type. 50mg of the dry protein was
dissolved in a O.lM phosphate 8M urea buffer at pH 7
applied to a calibrated sephadex column, and I

eluted with the same buffer at 6ml an hour. The op
tical density of the effluent at 280 nanometres was
monitored. The absorption profile from all normal
subjects was characterized by a peak at 33,000 M.W.
and virtually no absorption below, 15,000. This
molecular weight range was not affected by wide va
riation of the preparative procedures. Selected
fractions were rerun and appeared at their previous
elution volume. The profile from severely affected
ED sUbjects extended down to M.W. 3000. This was
confirmed by applying ACTH and glucagon markers to
the column. The profile of more mildly affected
sUbjects from the same pedigree had intermediate
characteristics. The findings are consistent with
the hypothesis, previously advanced, that the gene
whose mutation produces this disease codes for a
constant subunit of several matrix proteins.

BIOCHEMICALLY MUTANT LYMPHOCYTES IN LONG-TERM CULTURE. Arthur
D. Bloom, Elaine B. Spector, and Sandra A. Streeter. Univ. of
Michigan Med. Sch., Depts. of Human Genetics and Ped.

We have established continuous cultures of human lympho
cytes from patients with the following inborn metabolic errors:
citrullinemia, the Lesch-Nyhan syndrome, Maple Syrup Urine
Disease, galactosemia, and fructose-I, 6-diphosphatase de
ficiency. Each of these lines has maintained the karyotype of
the donor, and, where tested, the cellular phenotype of the
donor. Selective systems have thus far been applied to the
UM-Zl citrullinemic and the UM-lO Lesch-Nyhan cells. UM-lO
cells were unable to grow in amethopterin-containing medium
(HAT) and, unlike lymphocytes from normal donors, were able to
grow in the presence of the purine analogue 6-thioguanine.
The UM-Zl cells were unable to incorporate l4C-citrulline into
TCA-precipitable cellular material, and continuous incubation
of UM-Zl in the presence of citrulline but without arginine
allowed for establishment of a variant line, able to grow in
citrulline. Maintenance of the mutant phenotype in the UM-2l
parent line implies that these citrullinemic cells were defi
cient in argininosuccinic acid synthetase. Nine c10nal sub
lines of UM-21 were homogeneous in their growth curves and
labelling patterns in the presence of l4C-citrulline, sug
gesting that the variant line is likely to have arisen by
mutation in vitro. Our ability to select for or against the
HGPRT(-) UM-lO cells will enable us to derive estimates of
spontaneous and induced mutation rates at this locus in the
human genome.

REPAIR OF ENZYME DEFICIENCY IN MURINE SOMATIC CELLS BY
PROVISION OF REGULATORY ELEMENT OF CHICK ORIGIN. Bohdan
Bakay, Carlo Ii. Croce, Hilary Koprowski and William h..
Nyhan. Dept. of Pediatrics, UCSD School of Medicine, La
Jolla, Ca. and The Wistar Institute, Philadelphia, Pa.

Hypoxanthine-guanine phosphoribosyl transferase (HGPRT)
is the site of the defect in the Lesch-Nyhan syndrome and an
important enzyme in cell biology. In studies on the genetic
control of this enzyme we have studied the expression of
genes in progeny cells derived by hybridization of cells
deficient in HGPRT with cells containing normal activity
(HGPRT- and HGPRT+). The HGPRT- IR cell is a subline of the
mouse L-cell selected in the presence of 8-azaguanine. IR
Cells were fused with HGPRr+ chick embryo fibroblasts and
the progeny were grown in HAT media in which cells lacking
HGPRT will not grow. Progeny cells in HAT contained the
marker chromosome that distinguishes the lR cell. HGPRT
activity was present. Electrophoretic analysis showed
clearly that this was not the chick enzyme but rather that it
was mouse. These data indicate that genetic material of
chick origin has determined the synthesis of a mouse enzyme.
They are consistent with the operation of a regulator gene
provided by the chick cells and responsible for the original
defect in the mouse cell. Absence of backmutation of HGPRr+
progeny cells to HGPRT- in media containing 8-azaguanine
supports this conclusion.

GENETIC HETEROGENEITY IN I-CELL DISEASE (MUCOLIPIDOSIS
II). Janet H. Glaser, William S. Sly, Chen-Kung Ho , and
Elizabeth Neufeld, WaShington Univ. Sch. Med. and NIAMD, NIH,
St. Louis Children's Hosp . , Dept. Ped. and Med. , St. Louis, Mo.

Mucolipidosis II (I-Cell Disease) is characterized by severe
skeletal dysplasia, severe psychomotor retardation, "Hurler
like" body configuration and normal urinary mucopolysaccharide
excretion. We report here clinical and biochemical data on a
mild form of this disorder in an 8 year old male with slowly pro
gressive skeletal dysplasia and very mild psychomotor retarda
tion (WISC performance IQ-I03, verbal-8!). Studies on cultured
skin fibroblasts show l)the typical partial deficiencies for multi
ple lysosomal hydrolases. 2)High levels of lysosomal hydrolases
in the culture media. 3)Abnormal accumulation of 35S-MPS, and
4)the previously unreported findings of stimulation of growth
and MPS excretion by added platelet extracts.

Leukocyte enzyme levels are normal but serum levels are 20
100 fold elevated. The serum s-gtucurontdase from the patient,
which is 50 fold elevated. is not taken up normally by other fibro
blasts. This finding is compatible with alteration or absence of
the recognition portion of the hydrolase molecule, as recently
proposed by Hickman and Neufeld for enzyme from I-cell fibro
blasts.

Mild serum hydrolase elevations in parents of the patient sug
gest that the heterozygous carrier can be identifie.d.
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ANTENATAL DIAGNOSIS OF MUCOLIPIDOSIS II (I-tELL
DIS.) Colin Condron, Da¥id
Hollister , Frans Huijing , Elizabeth F. Neufeld ,
Clara W. Hali"4-;-Allan G. W.
-- -5 -- --- T - -::;:-"2- --- -Lorincz. Depts. ped. , Bioch. , and Obst. , U2iv.
Miami Sch. Med.; NIAMDD,NIH, Maryland;
CDLD, Univ. of Alabama, Birmingham; Dept. of
ped., UCLA, Los Angeles. Intr. by William W.
cleveland.

The antenatal diagnosis of mucolipidosis II
(I-cell disease) has been predicted based on lyso

mal enzyme levels in cultured cells and extracel
lular fluids of patients with the disease. we
report here the details of such a diagnosis.
Significantly higher levels of lysomal enzymes
were found in the amniotic fluid and the enzyme
levels were decreased in the cells from the embryo.
A microspectrofluorometric analysis revealed
strikingly anomalous fluorescent spectra in both
cultured and uncultured cells after staining with
acridine orange. These data allow the conclusion
that mucolipidosis II can be diagnosed in utero
using direct assays of the fluid and cells thus
obviating the necessity of tissue culture.

A POSSIBLE BIFUNCTIONAL ROLE FOR CYSTATHIONINE SYNTHASE. Oliver
W. Jones and Mary A. Grishaver. Univ. of Calif., San Diego, DepL
of Med., La Jolla, Calif., (Intro. by Jerry A. Schneider).

Patients with homocystinuria due to cystathionine synthase
deficiency fall into two major categories regarding biochemical
responsiveness to pyridoxal phosphate: those who respond by
reversal of methioninemia and homocystinuria and those who have
no change in the specific aminoacidemia/aminoaciduria. We find
an enzyme in human fetal tissue which catalyzes the reaction:
HZS + Serine Cysteine, bypassing the reaction re
quiring cystathIonine synthase.
. Serine sulfhydrase is present in human fetal skin, 1lve r aid
brain and has been purified 100-150 fold. There is an abso
lute requirement for serine and pyridoxal phosphate.

Serine su1fhydrase and cystathionine synthase have the fol
lowing simi larities: a. identical purification through six
steps including elution at the same point by DEAE chromatogra
phy; b. similar temperature sensitivity; c. the same mobility
on gel electrophoresis; and identical response to serine and
sulfhydryl analogs.

Our results suggest that in human fetal tissue certain en
zyme protein may have bifunctional catalytic properties. A
point mutation on the enzyme polypeptide chain might render it
incapable of catalyzing one reaction but capable of catalyzing
another. It is possible that some homocystinuric patients might
still have serine sulfhydrase activity and cysteine biosynthesis
in response to pyridoxal phosphate, while the catalytic site
for cystathionine synthase is rendered inactive by

NORMALVALUES OF HEMOGLOBIN A SYNTHESIS IN THE DEVEL
OPING FETUS. Haiq H. Kazazian, Ir., Andrea P. Woodhead,
and Michael M. Kaback, Johns Hopkins Univ , Sch , of Med. ,
Dept. of Ped., Baltimore.

The synthesis of hemoglobin A (OiZ,8Z) by reticulocytes ob
tained from 42 fetuses of 5.7-20.0 cm crown-to-rump length
was measured after ion exchange chromatography and account
ed for 4.3-13% of the total hemoglobin synthesis. The percent
of hemoglobin A synthesis varied directly with the crown-to
rump length of the fetuses (R = +.46, P <.001). The synthesis
of hemoglobin A by reticulocytes of the four smallest fetuses
of 5.7-8.0 cm crown-to-rump length was confirmed in the fol
lowing manner. Column fractions containing the putative
hemoglobin A were digested with trypsin and fingerprinted.
After autoradiography of these peptide maps, radioactivity was
found exclusively in the predicted Oi and ,8 peptides. Therefore,
the onset of adult hemoglobin synthesis in the human fetus oc
curs before the 68th gestational day. These results suggest
that the antenatal detection of reduced levels of ,8-chain syn
thesis in the ,8-thalassemias is biologically feasible. How
ever, our ability to diagnose the ,8-thalassemias antenatally
still depends upon the development of a safe, reliable amnio
scope to assist in the sampling of 5-10 j.l1 of fetal blood under
direct visualization.

COMPREHENSIVE TESTING FOR THALASSEMIA TRAIT. Howard A.Pearson,
Richard T. O'Brien, Sue McIntosh and Gregg T. Aspnes,
Department of Pediatrics, Yale University School of Medicine,
New Haven, Connecticut.

Automated determination of mean corpuscular volume (MCV),
using the Coulter counter Model S, is a valid screening test
for thalassemia (New Eng. J. Med. Feb. 1973). This test
permits relatively inexpensive screening of large numbers of
individuals for these genetically determined conditions.
Because diagnosis of thalassemia trait has clinical and
genetic implications we have screened 500 persons from high
risk populations. We have found a general lack of knowledge
about thalassemia in both the public and profession. Many
individuals in whom a diagnosis of thalassemia trait was made
had been previously subjected to extensive and expensive blood
tests and treated with hematinics including oral and parenter
al iron, in spite of their Mediterranean background and lack
of response to therapy. In Greek Americans the following
frequencies of genetically determined blood conditions were
established: 6 thalassemia 5.0%, a thalassemia 2.4%, Hgb S
1.0%, GSPD (in males) 5.0%. Similar data are now being
assembled for Italian Americans. Testing for thalassemia
trait was well accepted when presented as part of a compre
hensive program encompassing meaningful education, reliable
testing and ethical individual genetic counselling.

ALPlIAI-ANTITRYPSIN DEFICIENCY: A VARIANT WITH NO DETECTABLE
ALPHAI-ANTITRYPSIN. Richard C. Talamo, Carol E. Langley,
Charles E. Reed, Sohei Makino. Harvard Med. Sch., Children's
Service, Mass. Gen. Hosp., Boston, and Univ. of Wisconsin Sch.
of Med., Dept. of Med., Madison.

Severe hereditary serum alpha I-antitrypsin (AAT) deficiency
is usually characterized by levels of AAT of 10-35% of the
normal amount (approx. 2.3 mg/ml) and the homozygous Pi
(protease inhibitor) type ZZ. PizZ AAT deficiency is associ
ated with early onset pulmonary emphysema, infantile cirrhosis
or a combination of lung and liver disease.

No AAT could be detected in the serum of a 24 year old
male with advanced emphysema by agarose electrophoresis,
immunoelectrophoresis, double diffusion in agarose gel, quan
titative radial immunodiffuSion, nor by an electroimmunodif
fusion method, capable of detecting as little as 0.7 mcg/ml
of AAT. Pi typing analysis by acid starch gel electrophoresis
and antigen-antibody crossed electrophoresis failed to demon
strate AAT in any electrophoretic region. A circulating AAT
inactivator could not be demonstrated.

A family study revealed that both of his parents, both of
his daughters, two of his 3 sisters and his maternal grand
mother had PiM AAT (the commonest, "normal" AAT type), but had
intermediate serum AAT levels, below the lowest AAT level
usually found in healthy PiMM individuals.

The patient is thus homozygous for a new Pi
product cannot be detected by current methods.
family members noted are heterozygous for this
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NATURE OF X-AUTOSOME TRANSLOCATION AND CHOICE OF X-INACTIVA
TION. E.Sujansky, L.Y. Hsu, M. Lucas and K. Hirschhorn. Mt.
Sinai Sch. of Med., N.Y.C., and Univ. College, London, Engl.

We have studied an X-autosome translocation in a young
phenotypically normal female with primary amenorrhea. By
both trypsin and fluorescent banding techniques, the abnormal
karyotype was identified as 46,XXq-,-15,+t(X;15l (q13;p12l.
Autoradiographic studies showed that the normal X was late
replicating in all cells. In reviewing 14 previously reported
cases of X-autosome translocation in females, it appears that
the nature of the translocation determines the pattern of X
inactivation. If a piece of autosome is translocated onto an
almost complete X, this X is inactivated, with more or less'
spread of its late replication pattern to the attached auto
somal piece. All of these patients are abnormal. If the X
is broken into two major fragments in reciprocal transloca
tion with an autosome, then the other, normal, X is inacti
vated. These patients may be normal, but like our case, may
have gonadal dysgenesis. These patients with gonadal dysge
nesis share with other such patients the fact that the same X
is active in all cells (e.g., XO,X+rnorphologically abnormal
inactive Xl, while normal females have different x's active in
different cells and males have a Y. It is clear that females
with primary amenorrhea require complete cytogenetic studies
to identify X-autosome translocations, since they have normal
X chromatin in buccal smears. Banding studies will reveal
such translocations when the size of the exchanged pieces it<
about equal.
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LOCALIZATION OF GENES ON THE X CHROMOSOME BY SOMATIC
CELL HYBRIDIZATION. P. Gerald, G. Bruns, V. Moned
jikova, Children's Hospital Medical Center, Boston
and Wrentham State School, Wrentham, Mass.

A retarded female has been found to have the
translocation t(19q+; Xq-), with breakpoint near
the middle of the long arm of X. Autoradiographic
studies demonstrate that the normal X chromosome in
these cells is late-labelling. Leucocytes from this
patient have been fused with mouse cells deficient
in hypoxanthine-guanine phosphoribosyl transferase
(HGPRT) and hybrid colonies have been selected by
cultivation in HAT medium. Hybrids derived from
normal cells express the X-linked genes, phosphogly
cerate kinase (PGK) and glucose-6-phosphate dehydro
genase (G6PD) as well as HGPRT. Hybrid lines de
rived from the aforementioned patient's leucocytes
possess human G6PD but lack human PGK. One of these
lines has been chromosomally examined and contains
the 19q+ element but lacks the Xq- element. These
findings are consistent with localization of G6PD
and HGPRT to the distal half of the long arm of the
X. The loci for hemophilia A and color blindness
are probably in the same region since both these
loci are closely linked to G6PD. The data presented
here, combined with the results of Ricciuti and
Ruddle (in press), localizes PGK to the proximal
half of the long arm of the X.

INCORPORATION OF ISOLATED HUMAN METAPHASE CHROMOSOMES BY CUL
TURED HUMAN FIBROBLASTS. Mark W. Steele, Univ. of Pittsburgh
Sch. of Med. and Children's Hosp., Dept. of Ped.,Pittsburgh.

If normal human fibroblasts in culture would incorporate
fanctionaole metaphase chromosomes isolated from malignant hu
man cel18, a powerful technique could become available for
studying the malignant process and for the chromosomal local
ization of human genes. Accordingly,tritium labeled metaphase
chromosomes were isolated from a human malignant cell line
l!:>et.98!AH2) which was HGPRT-,G6PDIA"; and then were added to
monolayer cultures of a normal diploid human fibroblast strain
(fetal lung)which was HGPRF,G6PDIB". After 8 hrs. intact met
aphase chromosomes were observed in the cytoplasm of numerous
fibrobla8ts; but disintegration of the chromosomes had already
begun as evidenced by morphological changeswhdch included loss
of the radioactive label on autoradiography. After 24 hrs.dif
fuse radioactive label was observed in interphase and metaph
ase· nuclei. After 48 hrs. disintegration of the cytoplasmic
chromosomes was extensive. After 36 to 48 hrs. 3.4% of the
fibroblast metaphase plates demonstrated extra intact and par
tially disintegrated unlabeled metaphase chromosomes; the same
not being found for controls. After several weeks in culture
there was no evidence of functioning malignant chromosomes
within the monolayer culture; in that the latter retained its
fibroblast morphology and·G6PDIB" phenotype; and could not
live in media containing purine analogues. Ways to prevent
di8integration of isolated malignant metaphase chromosomes
after fibroblast incorporation are now being explored.

PARTIAL TRISOMY OF CHROMOSOME 1 IN A FAMILY WITH A t(lq-;4q+)
TRANSLOCATION. Richard L. Neu and Lytt 1. Gardner, State
Univ. of New York, Upstate Med.Ctr.,Dept.of Ped.,Syracuse,NY

Few translocations have been reported involving translocat
ions or partial trisomies for chromosome number 1. The case
presented here is that of an infant trisomic for approxi
mately one-third of the terminal portion of a number 1 chromo
some. The extra lq chromosomal material was attached to the
ends of the long arms of a number 4 chromosome (46,XX,4q+).
The parents were both 24 years of age. The proposita's
mother, maternal grandfather and uncle were all balanced
translocation carriers, 46,XX,t(lq-;4q+) or 46,XY,t(lq-;4q+).
The uncle has a boy with typical Apert's syndrome who has an
apparently balanced chromosome complement. The affected
infant girl became jaundiced 3 days after birth, attributed
to ABO incompatibility. The jaundice cleared, but a respir
atory infection at age 6 weeks had a fatal outcome.
Physical findings at that time included elfin facies, large
head, low set large pinnae, harsh systolic-diastolic murmur,
enlarged labia majora and rocker-bottom feet. Further
clinical and necropsy investigation revealed pulmonary
abcesses, hydrocephaly, marked sub aortic stenosis with left
ventricular hypertrophy, patent foramen ovale and small
patent ductus arteriosus.

EPIDEMIOLOOY OF CHROMOSOMAL ANEUPLOIDY, Arthur Robinson,
Walter Goad, Theodore T. Puck, Univ. of Colo. Med. Ctr.,
Denver and Los Alamos Scientific Lab., Los Alamos, N. Mex.

Between January 1, 1964 and December 31, 1972, 29,679
consecutive births have been screened at 2 Denver hospitals
for aneuploidy involving the sex chromosomes and chromosome
21. The data confirm in a compelling manner previous con
clusions of a seasonal distribution of these conditions. We
can with 90% confidence now state that the total incidence of
these states in newborns is at least 1.7 X greater during the
period May-October than November to April. However, if one
considers only those babies with Down's syndrome whose mothers
were under 35 years of age at the time of conception, we can
be 98% confident that the incidence of births MaY-October is
at least twice that of November-April, and we can be 90% con
fident that it is at least 3 times the incidence. For sex
chromosomal anomalies the May-October incidence was 0.21% and
November-April was 0.09%. The probability that this is a
random distribution is less than 2 X 10-3• Since in Down's
syndro"e the "aternal age effect counteracts the seasonal
effect, it is not unexpected that among the sex chromosomal
aneuploidies, the seasonal influence, although present, is
less marked. The incidence of sex chromosomal abnormalities
is =:;; 0.15%. Twelve per cent of these have died in the first
2 weeks of life, a significantly higher figure than that for
the general population (1%).

NON-FLUORESCENT AND NON-HETEROCHROMATIC STAINING Y CHROMOSOME
IN 45,X/46,XY MOSAICISM. L.Y.F.Hsu, H.J.Kim, L.Steinfeld, and
K. Hirschhorn. Mt. Sinai Sch. of Med., Dept. of Ped., N.Y.C.

Caspersson demonstrated the bright fluorescence in the long
arm of the Y chromosome stained with quinacrine (Q-banding).
Arrighi and Hsu, using denaturation (C-banding), showed that
the same region of the Y stained densely with Giemsa. Recently
we have observed a Y chromosome with neither of these proper
ties in a phenotypic female with 45,X/46,XY mosaicism and Tur
ner's syndrome. In the cells with 46,xY, the Y chromosome was
easily identified by its morphological characteristics.Q-band
ing showed only two faint bands in the long arm of the Y. The
banding patterns of the other chromosomes were normal; one No.
22 had an enlarged satellite. C-banding of 46,XY cells also
showed the absence of the dark staining area of the Y chromo
some and the presence of two lightly staining bands in its
long arm. Q-banding and C-banding of the father's chromosomes
showed a normally fluorescent and heterochromatic Y and a No.
22 with an enlarged satellite as in the patient.
of the patient's Y and the father's Y in comparison to their
No.2 and four G Chromosomes showed that the difference in
length between the Y's is insignificant(0.3<p<O.5). There
was no evidence for chromosomal translocation or deletion in
our case. In 10 previous cases of XO/XY mosaicism, 5 cases had
non-fluorescent Y chromosomes. Four of their fathers had nor
mal Y fluorescence. Although the mechanism of the loss of Y
fluorescence is not yet known, it appears that such an altered
Y may be predisposed to anaphase lag leading to mosaicism.

PARTIAL TRISOMY 7 AND PARTIAL MONOSOMY 7 IN CHIIDREN OF A
FATHER WITH A BAIANCED CHROMOSOMl: TRANSLOCATION (46,XY,t(7q-;
2lq+»
Harold .!':!. ,2. Michael Marcy, E. Crandall (Intr.
by E. Richard Stiehm) Kaiser-Permanente,PanoramB City, Ca9l402

The importance of the new differential stains is emphasized
by studies in one family. An 18 month old girl wss referred
because of fsilure to thrive, slow development and multiple
physical snomalies including frontal bossing, low set esrs,
high srched pslate, micrognathia, bilatersl cataracts,
scoliosis and pulmonic stenosis. Standard karyotyping done
elsewhere was interpreted as normal. Trypsin-Giemsa banding
studies revealed additional material on the long arms of one
No.2l chromosome. The mother's karyotype was normal but the
father had a balanced translocation involving the long arms of
a No.7 and No.2l chromosome (46,XY,t(7q-;2lq+». The mother,
who wss Seven weeks pregnant, aborted spontaneously at the
time of these studies and chromosome analysis of the fetus,
using the same stain, revealed deletion of material from the
long srms of No.7 chromosome. Thus, a balanced translocation
in one parent resulted in a child with partial triaomy for the
long arms of the No.7 chromosome and a fetus with partial
monosomy for the same chromosome. Anmiocentesis for future
pregnancies is clearly indicated and these studies emphasize
the need for differential chromosome stains despite an
apparently normal standard karyotype when faced with a child
with Similar findings.
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CRANIOFACIAL DYOSrOSIS WITH FOOT ABNORMALITIES:A DISTINC
TIVE AUTOSOMAL DOMINANT PHENOTYPE;Charles E. Jackson,
Lester Weiss, James A.Peterson,William A.Reynolds,Tod F.
Forman,Henry Ford and ElKhaFf
Clinic,Elkhart,Indiana

A condition superficially resembling Pfeiffer's Syn
drome(Acrocephalosyndactyly Type V)was encountered in an
Amish population.Roentgen and clinical studies suggest
that this condition represents a previously undescribed
genetic disorder.ln this kindred 62 affected individuals
were observed and 4; reliably reported as being affected.
All affected individuals had foot abnormalities consist
ing of a large medially deviated great toe and/or radio
graphiC abnormalities of the tarsal bones.The craniofacial
dyostosis varied from severe oxycephaly with proptosis to
almost inperceptibal abnormalities.The distribution of
caseS Within 6 generations is consistent with an auto
somal dominant mode of inheritance apparently with com
plete penetrance.This dis?rder
scribed syndromes of
and. limb abnormalities by the particular roentgenographic
findings of the feet.Tarsal abnormality was the consist
ent manifestation indicating the presence of the abnormal
gene.At birth,the foot abnormalities are apparent on
clinical examination. Intelligence testing suggests that
even severely affected individuals do not have impaired
intelligence.Therefore,surgery for the correction of

of

SHORT MUSCLE SYNDROME. £. Charlton Mabry and !!. William
Hutcheson. Dept. Pediatrics, Univ. Kentucky. Lexington.

In an Appalachia Head Start preschool examination, we found
a boy with an inability to open his mouth and a flexion
deformity of his fingers. Investigation of the kindred showed

with variations of the anomaly.
Anomaly: Opening of the mouth is most limited in childhood

(1/4 inch between incisors), with less difficulty in adults.
Impairment is due to shortening of the muscles of mastication.
When hands are dorsiflexed, there is ulnar deviation with the
fingers tightly flexed; the fingers cannot be forced open.
This is due to shortening of the flexor digitorum profundus
and sublimis muscle-tendon units. Motion of the fingers is
normal when the hand is flexed. Some affected individuals
also have foot and toe deformi ties and shortening of
gastrocnemiae.

Inheritance: The defect was verified in 24 family members
spanning five generations. There were 15 males and 9 females
affected, the living ranging in age from 4 to 85 years.
Trs:r.smls::;ion of defec ts was from affee ted parents to about
half of their children without skipping obligatory carriers.

This new malformation syndrome is the same as that reported
by Hecht, et al. and Wilson, et al. (Birth Defects:Original
Article Series 5:96-102, 1969, preliminary notes). The
gr.eater number. of affected individuals reported here permits
a better appreciation of the phenotypic expression of the
gene and the establishment of inheritance as autosomal
dominant with complete penetrance.

EVALUATION OF A GENETIC COUNSELLING SERVICE.Elizabeth J.Ives,
Pat M.Petersen and Sharon E. Cardwell.(Intr.by J.W.Gerrarclll

of Saskatchewan, Dept. Ped, Saskatoon, Sask. ,Canada
A retrospective evaluation of a genetic service established

in 1965 was initiated in 1969. Major objectives were 1.To det
ermine reproductive behaviour subsequent to the counselling
interview.2.To investigate the relative importance of factors
influencing decisions about reproduction.3.To assess patient
satisfaction.A questionnaire was designed and tested and crit
eria for inclusion in the study determined.To ensure a min
imum lapse of one year since counselling family file 380 was
taken as the cut off.164 files were eliminated and 30 families
could not be 10cated.The remaining 186 yielded information
about 194 counselling enquiries.34l interviews were conducted:
224 to both of 112 couples,70 to one member of a couple and
the rest to older siblings or offspring of propositi.Grouped
as high risk (1:1OL..) and low risk (1:10)0) there had been 12
further high risk pregnancies (2 affected) and 66 low risk
pregnancies (2 affected).50% of these pregnancies were un
planned.Recall of information was most accurate when couples
had been counselled together, the condition severe and the
risks high.Overall socioeconomic factors in the study group
did not differ significantly from the general population.Dis
satisfaction was expressed at the lack of previous information
the time interval between diagnosis and counselling and the
lack of follow-up.These and other results have assisted in
planning a more appropriate genetic service for the province.
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AUTOMATED GENETIC COUNSELING IN SICKLE CELL ANEMIA, Ray M.
Antley, Constance M.Burks and Lawrence C.Hartlage, Indiana
Univ. Sch. of Med.,Dept. of Ped.,Indianapolis (Intro. By
LK. Brandt).

This project was aimed at developing and evaluating an ap
proach to the delivery of large scale counseling in conjunction
with sickle cell screening programs. There are insufficient
numbers of trained geneticists to deliver content information
about the inheritance of hemoglobin to the numbers of counsel
ees who are identified by sickle cell screening programs. To
study the effectiveness of an automated counseling procedure in
providing content information for counselees, we produced a
videotape for counseling individuals with HbAS. For formal
evaluation of the program an extensive 50 item test was admin
istered to 89 individuals before and after viewing the video
tape. Based on pretest scores the overall improvement was
26.8% (p<.OOl). Counseled.students gained in the knowledge of
the genetics of hemoglobin 24.8% (p.<.OOl), of health of trait
and affecteds 29.0% (p<.OOl) and of epidemiology of S hemoglo
bin 24.2% (p<.OOl). The six on genetic segregation
all improved, four to a statistically significant level (all
p<.04). These results demonstrate that videotape presentation
can deliver carefully edited subject matter in an education
ally effective manner. It is concluded that such an audiovis
ual counseling program can be of considerable value as an
adjunct to genetic counseling in a sickle cell screening
survey. (Supported by NIH Project No. 71-2)

SICKLE CELL TRAIT:AN INSTRUMENT FOR MEASUREMENT OF COUNSELEES
UNDERSTANDING,Ray M.Antley and LarryC.Hartlage,1ndiana Univ.
Sch.of Med.,Dept.of Ped.,Indianapolis (Intr.by 1.K.Brandt).

The purpose of this project was to help evaluate the effec
tiveness of genetic counseling in Sickle Cell screening pro
grams,by developing an instrument to measure the content infor
mation learned by counselees from the counseling.
for the instrument would involve its ability to measure rele
vant information,be applicable to a wide range of educational
levels,and r-equdre a minimum of time to administer. To develop
this instrument,a 50 item was administered to in
ner city high school students. Their responses were used to
construct a for each in each grade level. From
the ratings,20 covering the genetics of he
moglobin,health of trait and anemic individuals, and epidemiol
ogy of S hemoglobin were selected. The revised instrument was
then used to measure the information gained by students who
watched a film of an instructive genetic counseling session.The
scores of 9th,lOth,llth, and 12th graders all improved an aver
age of more than 20% per student,in all informational content
cagegories (all p<.006).Greatest improvement was found in know
ledge of epidemiology (26%; p<.OOl).The results using the mini
test indicate that it is sensitive for discriminating improve
ment in knowledge of S hemoglobin over a wide range of educa
tional levels. This implies that it can be used for most ge
netic counselees without regard for their educational level and
that is will provide criterion information for evaluating the
effectiveness of genetic counseling.
Supported by NIH Project No. 72-7

THE EFFECTS OF GENETIC COUNSELING FOR DOWNS SYNDROME, Ray M.
Antley and Lawrence C. Hartlage, Indiana Univ. Sch. of Med.,
Dept. of Ped., Indianapolis (Intro. by I.K. Brandt).

The purpose of this study was to evaluate the effectiveness
of genetic counseling for Downs syndrome in imparting genetic
information and understanding of probability. Thirteen famil
ies who had received genetic counseling at a university medical
genetics department were compared to 9 families who had rece
ived no genetic counseling and 11 families who had been coun
seled by their family physician on such factors as knowledge
regarding genetics of Downs, understanding of probability, and
information about prenatal diagnosis. The three groups were
compared on 15 items. The parents receiving genetic counseling
scored higher on 13 of the items (p<.oo4). Analysis of indiv
idual items indicate counseled parents had a significantly
better concept of what chromosomes are (p<.02); of risk for
Downs in the general population, in their relatives, and in
themselves (all p<.05); of the practicalities of prenatal dia
gnosis; and of probability (p<.Ol). In general families coun
seled by their private physician were better informed than the
uncounseled group. This study indicates the greatest gain in
knowledge for counselees is in regard to recurrence risk for
themselves and their children. Counseled parents on the aver
age had more children than the other two groups and indicated
that this information was important to their decision to have
future children. (Supported by NIH Project No. 72-7)
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BIRTH WEIGHTS OF OFFSPRING OF MATERNAL AND PATERNAL IDENTI
CAL TWINS. Patricia I. Bader. Glenn J. Bingle. Pao-lo Yu,
Walter E. Nance. Indiana University School of Medicine,
Department of Medical Genetics, (Introduced by Ira K.
Brandt), Indianapolis, Indiana.

Previous twin and family studies have indicated that
genetic factors have a significant influence on birth weight.
Furthermore the positive correlation between birth weights
of maternal first cousins has been taken as evidence for a
significant maternal effect. We have tested directly for
this effect by an analysis of the birth weights of 84 off
spring of 10 female, and 6 male monozygotic twins. The off
spring of identical twins are related to each other in the
same way as half-siblings and comparisons of full and half
sibling correlations in these families permit estimation of
the additive and dominance components of the genetic variance.
Maternal effects may be detected by comparing the variation
between sibship means within male and female half-sibships.
In the present study of birth weight, the variance of sibship
means in male monozygotic half-sibships (derived from
genetically unrelated mothers) was more than 4 times as
great as the variance for female half sibships (derived from
genetically identical mothers): The F value, (F=0.667l!
0.1509=4.43) was significant at the 0.025 confidence level.
The data provide evidence for the existence of genetically
determined maternal effects on birth weight in man.

BRAIN J,'l-GALACTOSIDASE IN TYPES I AND II GENERALIZED
GANGLIOSIDOSIS. Liang Celia I Kaye* and Henry L Nadle;
Northwestern University Medical School, D,'partment of
Pediatrics, Children's Memorial Hospital, Chicago.

GMl gangliosidosis, a lipid storage disease associated
with a generalized deficiency of 0'-gal)
activity, in two phenotypic forms. Type I (I) presents
in early infancy with severe neurological, visceral and bony
involvement and is rapidly fatal. Type II (II) is of later
onset and primarily involves the central nervous system.
Differences in the pH optima and thermostability of the
residual fi-gal in skin fibroblasts suggested I and II were
distinct entities. Other investigators studying liver &-gal
detected no differences.

In an attempt to resolve this question, from brains
of normals (C) and patients with I and II were studied. The
pH optimum of .B-gal in C brain is 4.1 while the optimum in I
and II is 3.1. Residual enzyme activity in I and II brain is
approximately 10% (pH 4.1) and 30% (pH 3.1) of normal. The
8-gal in both I and II is stable at 420 C whereas C is heat
labile. Electrophoresis of .B-gal from C and I brain on both
cellulose acetate and starch gel demonstrated two distinct
bands. In contrast, fi-gal from II demonstrates only one band
corresponding to one of the two bands in C and I brain. These
data suggest that the basic defects in I and II are distinct.
Some caution should be exercised in interpreting these data
as artificial substrates were utilized. Studies using the
natural substrate GMl ganglioside should provide the answer.

NEVOID BASAL CELL CARCINOMA SYNDROME: STUDY OF A FAMILY.
Stephen D. Codish (Intr by I.A. Porter)
Department of Pediatrics, Albany Medical College, Albany,
New York 12208

Evidence of the nevoid basal cell carcinoma syndrome
(NBOCS) was seen in 9 members of a family in 4 generations.
Five of the 6 children (3 female) in the fourth generation
displayed osseous and ectodermal anomalies characteristic
of the syndrome, the hallmark of which is mUltiple basal
cell carcinomas. Roentgenograms depicted rib anomalies in
4 of these children, spina bifida in 2 and mandibular cysts
in one. Characteristic facies (broad nasal root, frontal
bossing, ocular hypertelorism) were uniformly present.
Piezogenic papules appeared on the feet of 2 affected
children, and intellectual development was slowed in all
five. The family pedigree showed a vertical pattern of
inheritance of basal cell carcinomas. Immunoglobulin D
could not be detected in 6 of 7 family members; IgG, IgM
and IgA levels were normal. This recently described syn
drome appears to be inherited as an autosomal dominant
condition with variable expression.
(Supported by the Kidney Disease Institute and Birth
Defects Institute, N.Y.S. Department of Health)

AMNIOCENTESIS FOR THE PRENATAL DIAGNOSIS OF GENETIC DISORDERS
z- Crandall snd Robert Sparkes (intr. by.!:

Richard Stiehm)UCLA Ctr.Health Sciences,Dept.Ped.L,A.,Ca90024
Amniocentesis ia rapidly evolving into a very useful ad

junct to genetic counaeling and for the prevention of certain
genetic disordera. Experience with this technique in most
medics1 centers is limited, snd for this reason we wish to re
port on the first 100 csses of amniocentesis by the Medicsl
Genetics Unit st the UCLA Center for the Health Sciences. 90%
of these studies were performed for possible chromosomal
sbnormalities, a previous child with trisomy 21 being the
lsrgest proportion. In spproximately 25% of the pstients the
indication was maternal age greater than 35 years; s trans 10"
cation in one parent or a previous child with another chromo
some sbnormality sccounted for a further 20%. Sex linked
diseases and metsbolic disorders were minor categories. There
were two "spontsneous" sbortions following smniocentesis; one
occurred four weeks later and wss probsbly unrelsted to the
procedure. 82% of the first 50 snd 98% of the second 50
studies were successful. There was one chromosomally un
balanced fetus, a D-G translocation Down's, therapeutically
aborted at 20 weeks. Trypsin'Giemsa bsnding was necessary to
identify a balsnced translocation (46,XY,t(9p-;16q+» in sn
other fetus and this was confirmed on cord blood from the
normal infant at birth. We believe that amniocentesis for
prenatal diagnosis is s relstively ssfe procedure which will
be more widely used especially for increased maternal age and
specific metabolic errors.

TRIGl,Yr.ERIDE AND ACID LIPASE DEFICIENCY IN TRIGLYCERIDE STOR
AGE DISEASE, A POSSIBLE VARIANT OF WOLMAN'S DISEASE.W.R. Den
Tandt*, Michel Philippart, Sei,Ji Nakatani* and Paolo Durand*.
Neuropsychiatric Inst., Los Angeles and Inst.Gaslini, Genoa,It.

Fatty livers were obtained from a new-born with "fatty met
amorphosis of the viscera" (J.Peremans), a 10 yr-old mentally
retarded girl and a 32 yr-old who compained of chronic abdom
inal pain. These cases can be described as triglyceride stor
age disease (TGSD). Control livers included normal autopsy and
biopsy material, and cases of Reye's syndrome (n=l), alcoholic
cirrhosis (n=4) , Wolman's disease (WO) (n=3) and cholesterol
ester storagelaisease (CESD) (n=l). Triglyceride lipase activ
ity, using 1- C-trioleate, was about 1 percent of normal in
both TGSD and WO. All other controls, including fatty livers
overloaded with triglyceride, had normal activity. Acid lipase
activity, using o-nitrophenylpalmitate, was 10 percent of nor
mal in TOOD, 4 percent of normal in WO and CESD and normal in
all other controls. S-glucosidase, S-xylosidase and
sidase were somewhat decreased in TOOD, WO and CESD, as well
as in alcoholic cirrhosis. These findings suggest that TGSD,
except for the lack of overt accumulation of cholesterol es
ters, is very similar to WO. Striking discrepancies between
probands, but not between members of the same pedigree, em
phasize genetic heterogeneity. A genetic factor, rather than
a secondary metabolic inhibition of triglyceride lipase, is
indicated by the normal activity of this enzyme in fatty liv
ers from Reye's syndrome and alcoholics. No inhibitor was
found in TGSD.

THE INrRARENAL SOURCE OF URINARY MJCOPOLYSACCHARIDES AND
LYSOSOMAL ENZYMES IN MUCOPOLYSACCHARIDOSIS. Robert P. Erickson
William van B. Robertson, Robert Sandman, and Charles J.
Epstein. Dniv. of California, San Francisco Sch. of Med. and
Stanford Dniv. Sch. of Med., Depts. of Pediat., San Francisco
and Palo Alto.

Although IllUcopolysacchariduria has been the sine
of mucopolysaccharidosis (MPS), little attention has been
paid to the origin of these glycosaminoglycans (GAG) or of the
lysosomal enzymes which are frequently elevated in the urine
of these patients. We have studied the clearance ratios (Cx/
Ccreatinine) of GAG,

and N-acetylglucosaminidase (N-acet) in normal
individuals and in patients with renal failure, a presumptive
MPS without mucopolysacchariduria, and MPS II (Hunter's). In
the first three groups we find an inverse relationship
between the clearance ratios and the serum levels of GAG or
enzymes. This is what is expected if these substances are
not cleared by filtration but are secreted at a constant rate
by the kidney (presumably by epithelial desquamation). In
cases of MPS II, urinary GAG, and N-acet are present
in much larger amounts than is predicted by this relationship.
It is suggested that GAG, and N-acet are stored in
abnormal amounts in renal cells (in MPS II skin, is
decreased, and N-acet are increased while serum
is elevated) and are secreted in urine. Therefore, in cases
of MPS which do not include abnormal storage in the kidney,
we wouJ.d not expect mucopolysacchariduria.

346/1 18



CYSTATHIONINE SYNTHASE DEFICIENCY: ENZYMATIC AND ULTRASTRUC
TURAL STUDIES OF LIVER FROM HETEROZYGOTES AND FROM HOMOZYGOTES
TREATED WITH PYRIDOXINE: Gerald E. Gaull, Fenton Schaffner.
John A. Sturman. Dept. Ped. Res., N.Y. State Inst. Basic Res.
Kent. Retard., Staten Island, N.Y.; Depts. Ped•• Ked., Dlv.
Ked. Clin. Genetics Center. Clln. Res. Center, Mt.
Sinal Sch. Med. of the City Univ. of N.Y.

Hepatocytes from B6-unresponslve homozygotes for cysta
thIonine synthase deficiency show striking abnormalities on
electron microscopy: unusually-shaped mitochondria, Increased
smooth endoplasmic reticulum and increased numbers of lyso
somes (Gaul I • Schaffner, Ped. Res. 2: 23. 1971). we have now
studied heterozygotes and additional homozygotes, both
unresponsive and responsive. The same morphologic changes
are present in four obligate heterozygotes. Treatment with
massive doses of B6 failed to change the morphologic findings
In two unresponsive homozygous siblings and in two responsive
but unrelated homozygotes.

Enzymatic evidence of genetic heterogeneity is presented:
Two unresponsive patients had no detectable synthase activity
before or after B6. One responsive patient showed 9% normal
synthase activity before B6, but no significant Increase
after; another responsive patient showed 4% normal synthase
activity before B6' Increasing to 16% after. A fifth patient,
an atypical homozygote or a heterozygote, also showed a four
fold Increase in synthase activity follOWing B6 treatment.

The genetic and metabolic significance of these findings
will be discussed.

CHROMOSOME STUDIES ON 11,357 NEWBORN INFANTS - John L.
Hamerton, and Nolia Canning, The Childreii'SHospital
of Winnipeg, Department of Genetics. Winnipeg, Canada.

Chromosome studies, using conventional staining and an
Initial two cell analysis, on 11,357 newborn infants born in
one hospital between 1st Feb. 1970 and 31st Dec. 1972 have
revealed 49 infants with major chromosome abnormalities (4.31
1000 births) and 192 infants with significant chromosome
variants. Of the 49 major abnormalities, 14 involve sex
chromosomes (3 - 47,XXX; 3 - 47,XYY; 6 - 47,XXY; 2 - mosaic);
14 are autosomal trisomics (12 - +21; 1 - +13; 1 - +18) and
21 are chromosome rearrangements (11 balanced and one
unbalanced reciprocal translocation, 9 - t(DqDq) balanced
Robertsonian translocations). This data wi 11 be compared
with other neonatal surveys comprising 28,717 newborn infants.
The results of characterization by means of Q- or G-banding
of many of the major chromosome abnormalities will be
presented. Preliminary results on G- and C-band variation
in 2000 consecutive newborn infants will be presented.

EVALUATION OF POTENTIAL SCREENING TESTS FOR HETEROZYGOUS
(THAL), Glen H, Hoversten, and George R, Honig.

Univ. of Illinois College of Medicine, Univ. of Ill. Hospital,
Sickle Cell Center, Chicago, 111 lno ls ,

An extensive effort is being carried out to detect individ
uals genetically at risk of having offspring with symptomatic
forms of sickle cell disease. Simple and inexpensive means
are widely employed for detection of hemoglobins S, C, and D,
but a readily applicable test has not been generally available
to detect trait. Three determinations were evaluated
for applicability as screening tests in black individ
uals: 1) erythrocyte osmotic fragility was measured using a
Fragiligraph; 2) red cell indices were determined with a model
S Coulter counter; 3) blood smears were examined for fetal
hemoglobin-containing cells by a slide-elution procedure. The
study included 32 black subjects of which 12 had heterozygous

with elevated levels of hemoglobin A2' and 20 had nor
mal values for hemoglobins A2 and F. In the osmotic fragility
test all of the carriers showed times of at least 180"
from the start of the study until the peak derivative value
was reached, whereas 2 of the nonthal Individuals exceeded
this time. MCV values less than 75 were obtained with all
thaI subjects and in I of the 20 controls. The MCH was less
than 25 pg in all of the thaI carriers and in 4 of the 20 con
trol subjects. Fetal hemoglobin-containing cells were seen
only In 3 patients. Determinations of the MCV or
Fragiligraph osmotic fragility both appear to be suitable
screening tests for trait in the black population.

SEX RATIO IN THE PROGENY OF MOTHERS WITH TOXEMIA OF PREGNANCY.
Richard Juberg, Louisiana State Univ. Sch , of Med. in
Shreveport, Dept. of Ped., Shreveport.

Maternal-fetal incompatibility may be an essential compo
nent in the etiology of toxemia of pregnancy. An abnormally
high sex (male:female) ratio suggests Y-dependent histoin
compatibility; an exceptionally low sex ratio supports X
dependent histoincompatibi1ity; prior studies have shown both.

Among 3,246 births in one hospital in 1969, 375 (11.5%)
women manifested 1 or more of the following criteria of pre
eclampsia: (1) systolic blood pressure >140 rom. Hg, diastolic
blood pressure >90, increase >30 systolic or increase >15 dia
stolic during pregnancy, (2) weight. gain >5 pounds in any week
after the 20th in gestation, and (3) proteinuria >30 mg./100
ml. (2+) one or more times.

The patients were grouped and sex ratio of the progeny de
termined for: (1) 104 (62 first pregnancy + 42 two or more
pregnancies) women with any 2 of the criteria, the "pre
eclampsia" group, (2) 183 (90+93) with just elevated blood
pressure during gestation, (3) 61 (30+31) with elevated blood
pressure only on the day of delivery, (4) 23 (11+12) with just
weight gain, (5) 4 (1+3) with only proteinuria, (6) all 375
with any manifestation, (7) 194 in their first pregnancy with
any manifestation, and (8) 181 in their second or later preg
nancy with any manifestation.

There were no significant differences for any group com
pared with the secondary sex ratio expected of the population
(94.7% negro).

NEPHROBLASTOMA (WILMS' S TUMOR) IN ONE OF MONOZYGOUS TWINS AND
IN ANOTHER SIBLING. Richard Juberg, Eugene Martin,
and Roderick Hundley, Louisiana State Univ. Sch. of Med. in
Shreveport, Depts. of Ped. and Urology, Shreveport.

Genetic determination of nephrob1astoma is suggested from
its occasional occurrence in successive generations, in sib
ships, or in twins. Some evidence points to different etiolo
gies of this childhood tumor--an ''hereditary'' form being auto
somal dominant with high penetrance, early age of onset, and
high incidence of multiple tumors, and a "nonhereditary" form
occurring sporadically, with later age of onset, and single
tumors. Two mutational events precede each; in the former one
mutant is transmitted but in the latter both mutations arise in
the same cell line.

A young nonconsanguineous couple has had 3 pregnancies: (1)
spontaneous abortion, (2) twin males, (3) singleton male. At
age 23 1/2 months one twin had a right nephrob1astoma removed;
9 months later, at age 13 months the singleton male had a
right nephrob1astoma removed. By 4 1/2 years the unaffected
twin showed no evidence of tumor, and both affected siblings
had no further involvement.

Diagnosis of monozygosity is based on: (1) the twins' simi
larity in many physical features, (2) the probability of 0.99
from their similarity in 10 blood groups, and (3) bi-, homo-,
and heterolatera1 comparisons of their dermatoglyphics.

So long as the twin remains unaffected and the two affected
siblings show no evidence of multiple occurrence, the sibship
seems contrary to hereditary determination. The nonhereditary
form seems unlikely because of the occurrence in two siblings.

LEIGH'S DISEASE: DETECTION OF TIlE HETEROZYGOUS CARRIER.
Jerome V. MurphY (Intr. by Frederick J. Samaha) Univ. o£
Pittsburgh, School o£ Medicine, Children's Hospital o£
Pittsburgh, Dept. o£ Neurology, Pittsburgh, Pennsylvania.

When the test has been per£ormed, aD. untreated patients
with autopsy-proven Leigh's disease have had an inhibitor to
the synthesis o£ thiamine triphosphate (TTP) in their urine,
blood and CSF. In the past year urine and blood have been
collected £rom the relatives o£ eight patients with Leigh's
disease. In six patients the diagnosis was conf'irmed by
autopsy and in two more patients the diagnosis has been made
on clinical grounds. Utilizing an acetone extract o£ brain
as the source o£ thiamine pyrophosphate phosphotransf'erase,
control urine and blood inhibited the enzyme C1f, to 1C1f,;
urine and blood .from aD. 15 parents consistently inhibited
more than 1C1f,. When both mEJllbers o£ a grandparent pair were
available, only one person carried the inhibitor. The inci
dence o£ inhibitor in siblings, aunts and uncles is below
that expected £or a randomly distributed gene. Neither
the amount cr inhibition nor the chemical characteristics o£
the inhibitor could distinguish a carrier urine .from the
urine o£ a patient afflicted with Leigh's disease. It is
suggested, therefore, that urine £rom aD. patients suspected
o£ having Leigh's disease, as well as urine :from both parents,
be assqed £or this inhibitor. Although the presence o£
inhibitor in aD. three urines w:I.lJ. not prove the diagnosis
in the patient, its absence in just one parent indicates that
the patient does not have Leigh's disease.
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IMPAIRED SULFATE TURNOVER IN CULTURED SKIN FIBROBlASTS AND
AMNIOTIC CELLS FROM PATIENTS WITH
Philippart, Klaske Zeilstra*and Elsa Kamenskyl!. Mental Retar
dation Neuropsychiatric Institute, Los Angeles.

Using S-sulfate we have developed a simple diagnostic pro
cedure. Confluent cultures (T-30 flasks) are pulse-labeled for
2 days (20 Cells are harvested at the end of the pulse
and at 3, 7, 13, 28 and 42 day intervals. A first extract is
obtained by freezing and thawing in water. Insoluble material
is dissolved in 0.5 N NaOH. Proteins are precipitated with
trichloroacetic acid (TCA 10)(10 percent w/v). Total counts
were increased 3-fold at the end of the pulse and plateaued
for a month in fibroblasts from patients with mucopolysaccha
ridosis type I and V and Leroy's I-Cell disease. Total counts
had a half-life of 6 days in normal fibroblasts and 3 days in
normal amniotic cells. In amniotic cells from Hurler's dis
ease, incorporation was not increased but plateaued so that
twice as many counts remained after one week and 3 times as
many after 2 weeks. In amniotic cells and fibroblasts from
patients with mucopolysaccharidosis type I,V and VI I-Cell
disease, 60 to 80 percent of the water-soluble counts were
found in TCA 10, compared to 20 to 40 percent in control fi
broblasts and 10 percent or less in control amniotic cells.
Preliminary results with Sanfilippo disease type A indicated
that this test is probably not applicable for the diagnosis of
this condition. (Supported by the Dept. of Mental Hygiene,
State of California and PHS grants NB 06938, HD 04612, MCR
927, HD 00345 and HD 05615).

THE ORIGIN OF THE EXTRA CHROMOSOME IN TRISOMY 21. Hope H.
Punnett and Mildred L. Kistenmacher, Temple Univ. Sch. of
Med., St. Christopher's Hospital for Children, Dept. of
Pediatrics, Phila., Pa.

The G group chromosomes of 10 children with Down's syn
drome and of their parents have been analyzed in the initial
phase of a study of factors influencing nondisjunction of
chromosome 21.

Using satellite size, length of satellite stalk, and vari
ations in G banding patterns as markers, the parental source
of the extra chromosome 21 in Down's syndrome was identified
in two informative families. We could also determine in
which meiotic division nondisjunction of the marker region
occurred.

In the first family, nondisjunction occurred in the
father's second meiotic division, since two identical pater
nal 21 markers were seen in the male trisomy 21 child. This
is the first reported case of paternal nondisjunction iden
tified in a child with Down's syndrome. In the second family,
second division nondisjunction occurred in the mother of a
female trisomy 21 child as indicated by the presence of both
maternal 21's. All 4 parents were under 30 years of age.
Confirmatory studies with fluorescence and C banding are in
progress.

CLINICAL, RADIOGRAPHIC, HISTOLOGIC AND ULTRASTRUCTURAL DEFINI
TION OF THE KNIEST SYNDROME. D.L. Rimoin, D.W. Hollister, D.
Siggers, R. Silberberg, R. Lachman, W. McAlister, R. Kaufman,
V.A. McKusick and J. Dorst. UCLA-Harbor General Hospital,
Torrance, ca ,; Washington Univ., St. Louis, Mo. and The Johns
Hopkins University, Baltimore, Maryland.

The Kniest syndrome is a newly defined chondrodystrophy
consisting of disproportionate dwarfism with kyphoscoliosis,
flat face with prominent eyes, myopia, cleft palate, hearing
loss and limited joint motion. The radiographic features con
sist of marked platyspondyly with vertebral irregularity,
shortening of tubular bones with metaphyseal flaring, and epi
physeal delay, irregularity and stippling. Clinical, radio
graphic, histologic and ultrastructural studies have been per
formed on 5 patients with this syndrome. Biopsies of costo
chondral junction and iliac crest reveal identical histologi
cal and ultrastructural abnormalities which differ from all
other chondrodystrophies. The cartilage is friable and ir
regular in both cellular size and matrix staining. Throughout
the cartilage are large hypertrophic cells whose surrounding
matrix is loose and irregular in staining ability, with large
holes resembling Swiss cheese. Electron microscopy reveals
chondrocytes with markedly dilated cisternae of the endoplas
mic reticulum containing finely granular electron opaque con
tents. Focal microscars containing large collagen bundles are
seen. The Kniest syndrome represents a distinct chondrodys
trophy associated with specific abnormalities in cartilage
structure which suggest a defect in collagen metabolism.

IS MUCOLIPIDOSIS III A HURLER ALLELE? Meinhard Robinow and
Shirley M. Soukup. Univ. Cincinnati Sch. of Med., Children's
Med. Ctr. Dayton,O. and The Children's Hosp. Research Fndn.
Cine innat i.

Observations by the authors suggest that mucolipidosis
III (ML Ill) is a mucopolysaccharide (MPS) disorder and that
the enzyme defect is closely related to that of Hurler's
disease. Cultured fibroblasts from two brothers suffering
from ML III accumulated MPS. The intensity of accumulation
was within the range found in the mucopolysaccharidoses, as
shown by staining with blue, Alcian blue and alde
hyde fuchsin and by the S uptake.

MPS accumulation in subcultures could be prevented by mix
ing with fibroblasts of normal individuals and fibroblasts
of patients with Sanfilippo's disease and two unclassified
MPS disorders but not by fibroblasts of two Hurler patients.
Mixing experiments with fibroblasts of other MPS disorders
are in progress and will be reported. The findings suggest
that patients with ML III and Hurler's disease lack a sim
ilar "corrective factor".

A GENETIC SYNDROME OF ISOLATED "TOTAL" APLASIA OF THE
ANTERIOR PITUITARY. RECOGNITION AND TREATMENT WITH SURVIVAL.
A. Sadeghi-Neiad, A. Binkiewicz and B. Senior. Pediatric
Endocrine-Metabolic Service, Tufts-New England Medical Center
Hospitals, Boston

A male newborn infant of normal size developed hypoglycemia,
collapsed and convulsed at 8 hours. The sole physical ab
normality was a small penis, bifid scrotum and minute testes.
He responded to glucose and glucocorticoids. Studies revealed
TRF Stimulation (100 pg) 0' 20' 40' 60'

TSH (pU/ml) 1. 3 1. 7 1. 7 2.4
T41 (pg%) .5 1.2 0 0
Prolactin (ng/ml) <8 <8 <8 <'8

Growth Hormone (ng/ml) F 5' IS' 3D' 45' 60' 90'
Arginine stimulation .7 .8.7.8.8
Glucose stimulation .8 .7 .7 .7 .8
The electrolytes were normal. With replacement of gluco
corticoids and thyroid hormone, he remained stable but growth
approached normal only when growth hormone was added. A pre
vious female sibling had died on the first day of life with
similar symptoms. Isolated pituitary aplasia and atrophic
adrenals were present.

Analysis of reports of this rare condition, the most severe
form of anterior pituitary insufficiency, reveals a familial
and recognizable entity transmitted as an autosomal recessive.
Although all previous cases have died, the distinctive
features permit diagnosis and, therefore, the possibility of
effective treatment.

AN ASSOCIATION BETWEEN DUFFY GENOTYPE AND GALACTOKINASE
ACTIVITY, SUPPORT FOR A RACIAL POLYMORPHISM FOR THE Gk GENE.

!5.. Miller, !!.. !!.. Boedecker, Rawnsley,
and W.J. Mellman. Dept. of Human Genetics and Pathology,
Univ-:- of Pa. Sch. of Med.

We recently reported quantitative evidence of a racial
polymorphism for galactokinase (Gk) in man where significant
ly lower RBC Gk activity was found in blacks as compared to
whites. Since the frequency of Duffy genotype Fy a+/Fy b+
approaches zero in African blacks, is nearly 50% in whites,
and has been used to estimate genic admixture in U.S. blacks,
we looked for an association between Gk activity and Duffy
genotype. Blood samples from 370 blacks were typed for both
Fy a and Fy b antigens. The same bloods were assayed for RBC
Gk activity. The results in Table I suggest that the portion
of this black population that is Fy a+/Fy b+ has significant
ly higher Gk activity than that found in the other three Duffy
genotypes, approaching that found in whites. We consider this
supporting evidence for the previously described racial poly
morphism for galactokinase.

Group Fy Genotype n x S.D. S.E.
Blacks

A a-/b- 221 0.2397 0.0564 0.0037
B a-/b+ 86 0.2509 0.0567 0.0061
C a+/b- 49 0.2474 0.0512 0.0073
D a+/b+ 14 0.2789 0.0660 0.0176

Whites 386 0.3160 0.0652 0.0033
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CEREBRAL GIGANTISM (SOTOlf SYNDROME): EVIDENCE FOR RECESSIVE
INHERITANCE. Philip L. Townes and Albert P. Scheiner.
Dept. of Pediatrics, University of Rochester School of
Medicine, Rochester, New York.

Cerebral gigantism is generally considered to be of
sporadic etiology; neither parents nor sibs have been noted
to be affected. Hook and Reynolds (J. Ped. 70:900, 1967)
reported concordant twin boys but concluded that the twins
"provided no definitive evidence concerning etiology since
concordance could even occur if environmental factors were
exclusively responsible".

Reported here are observations of a family which provides
clear evidence of "autosomal recessive inheritance of this
syndrome. Affected are a boy and his monozygotic twin
sisters. Their clinical snd laboratory findings are
characteristic of cerebral gigantism. Another sib is also
mentally retarded. Parents are of below average height and
family history is otherwise negative except that consan
guinity is not excluded.

Except for this family and the one concordant twin pair
cited above there has been no prior evidence of recessive
inheritance in the small number of pstients reported. This
family provides clear evidence for recessive inheritance and
thereby a reason for caution in counseling families regarding
recurrence risk which haa previously been considered to be
negligible.

VARIATION IN THE FREQUENCY OF FLUORESCENT Y CHROMATIN DURING
THE NEWBORN PERIOD. J.P. Welch, H. Wellwood, and C.L.Y. Lee.
(Intr. by Richard B. Goldhloom) Dept. of Pediatrics,Dalhousie
Univ., Halifax, Nova Scotia.

The frequency of X-chromatin in females is known to change
during the first few days of life, but the frequency of Y
chromatin over a similar period in males has not previously
been investigated.

Buccal smears were obtained from 33 male infants at <24 h
of age, then every 24 h for 4-7 days, also from 12 adult
females and 10 adult males. Slides were stained with quina
crine HCl and examined by an observer who was unaware of the
age and sex of the donor.

The frequency of Y chromatin was found to rise steadily
over the first five days of life, attaining the mean adult
level by day three. Analysis of variance over the first 5
days indicated a significant change from day to day (F = 7.1
for 4 d.f., P<O.OOl).

The changing frequency of Y chromatin during the neonatal
period is thus similar to that of X-chromatin and may be
influenced by similar factors. These findings also have
important practical implications for the attempted ascertain
ment in neonates of mosaicism involving the Y chromosome.

FREQUENCY AND BIOLOGICAL SIGNIFICANCE OF CHROMOSOME ANOMALIES
IN SELECTED SAMPLES OF THE GENERAL POPULATION. J.P. Welch,
E.J. Winsor, S.K. Vethamany,C.L.Y. Lee, and J.A.R. Tibbles.
(Intr. by Richard B. Goldbloom) Dept. of Pediatrics,
Dalhousie Univ., Halifax, Nova Scotia.

Unusual stature is a common accompaniment of certain major
chromosomal disorders (XXY, XYY, and XO) but the effect on
growth and development of the possession of minor chromosomal
variants is largely unknown.

Height was measured on 97.7% of a total urban school popu
lation of II,165 children. Blood samples were obtained from
104/144 'tall' boys and 71/166 'tall' girls (each >2 SD above
mean ht. for age) and from 83/109 'short' girls ( >2 SD below
mean ht. for age). Among the 'tall' boys, one was XXY, one
XYV, and one was a balanced t(14qI5q). There were no major
anomalies among the 'short' girls and analysis of this group
failed to disclose any evidence of XO mosaicism. Among the
'tall' girls one (sister of the corresponding male case) had
a balanced t (14qI5q). A total of 16 children with minor
chromosome variants were found by routine staining; these
were approx. equally distributed among the three groups.
Subsequent banding techniques have shown that these include
anomalies of chromosome 13, 14, 15, 21, and 22.

Evaluation of these children with a paired control group
has not shown any indication of impaired neurologic or psycho
logic function, or significantly decreased birth weight in
those children with 'minor' chromosomal variants.

INFANTILE FAMILIAL AGRANULOCYTOSIS WITH A RING G CHR<MOSCME.
Robert Wilkinson, Darleen Powars, Stebbin Chandor,
Marshall, Charles Bacha (Intr. by Paul F. Wehrle); Univ. of
So. Calif. Med. Ctr., Dept. of Ped., Los Angeles, Calif.

Morphologic abnormalities of G chromosome group have been
repeatedly associated with a variety of myeloproliferative
syndromes. A family has been observed during 10 years with
six children, three of whom have died. The clinical complex
consisted of acute enterocolitis, bacterial septicemia, mas
sive intertriginous skin infections, severe oral moniliasis
and a rapidly progressive downhill course. All patients had
an absolute agranulocytosis. Variable hematologic abnormal
ities were thrombocytopenia, anemia and reticulocytopenia.
Autopsies of two children showed severe membranous entero
colitis, stress thymic involution with cystic Hassels corp
uscles, inadequate lymph node germinal follicle formation and
essentially no myelocytic inflammatory response in all tissue
including the bowel wall. Cytogenetic studies performed on
ante mortum bone marrow of the last affected sibling revealed
a consistent ring in the G chromosome group. There was ab
normal myelopoiesis showing no normal maturation beyond the
myelocytic stage. Immunoglobins, PHA lymphocytic transfor
mation, white cell myeloperoxidase were normal in all family
members studied, including the parents and non-affected sib
lings. Cytogenetic studies of the parents and non-affected
siblings were normal. This family represents a previously
unreported association of familial agranulocytosis and a G
ring chromosome.

SERIAL CYTOGENETIC STUDIES OF LEUKEMIC BONE MARROW - Wolf W.
Zuelzer, Susumu Inoue, Ruby.!.. Thompson, Mark:!... Ottenb"r"eit,
Child Res. Ctr., Childr. Hosp. of Mich. and Wayne State Univ.,
Dept. of Pediatrics.

Therapy of acute leukemia (AL) aims at total eradication of
the malignant cell population, implying a finite autonomous
stern line. Cytogenetic data are in general agreement with this
concept. However, reported relapses involving transplanted
donor cells are consistent with the alternative of persistent
leukemogens. Serial analysis of AL bone marrow karyograms can
shed light on this question. 56 cases of childhood AL were
studied in consecutive relapses with intervening remissions
ranging from 6 to 57 months (median 13, mean 18), totalobser
vations extending up to 80 months.

In 32 cases the original karyotype emerged unchanged after
remission. In 13 others, new markers or numerical changes oc
curred, but the persistence of original markers allowed defi
nite identification of the initial malignant line. In 10 of
the remaining 11 cases numerical changes in mixoploid popula
tions or new markers were seen, consistent with, though not
provably due to, mitotic errors or clonal evolution. In only
1 case the karyotype findings changed drastically (from an ini
tial 53/54 to a diploid line). The usuai stability of the
original stern line in these data fits the assumption that re
lapse, even after very long remission, represents persistence
of AL cells, except in rare cases and under unusual circum
stances when "neW''' leukemia may account for relapse and per
sistence of systemic leukernogens may be postulated.
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B-CELL PROLIFERATION MANIFESTED AS ACUTE LYMPHOSARCOMA CELL
LEUKEMIA AND LYMPHOMA IN ADOLESCENTS. Kazimiera J. Gajl
Peczalska, John H. Kersey, Mark E. Nesbit and Robert A. Good.
Depts. of Pathology & Pediatrics, University of Minnesota,
Minneapolis, Minnesota 551+55. Two cases of lymphoma in
adolescents which seem to represent monoclonal IgM-lambda
B-cell proliferation were studied. The one had morphologic
features of undifferentiated (Burkitt's type) lymphoma and
presented as acute leukemia with 51. 2% of membrane-bound
IgM-lambda lymphocytes in peripheral blood. The other case
was a lymphoma without peripheralization, of 1+ years duration.
The patient was successfully treated with x-rays and a lymph
node removed 2 years after treatment did not show evidence of
lymphoma on routine histological evaluation. However, the
analysis of viable lymphocytes from the same node disclosed
an abnormal increase in IgM-lambda bearing cells. The
possible clinical implications of these findings will be
discussed. (Aided by grants from The National Foundation
March of Dimes, American Cancer Society, U.S. Public Health
Service, AI-00798, AI-08677, and a contract from NIH SVCP
71-2261).
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PLATELET INFLUENCE ON NEUrROmIL CRl'MJI'AXIS & mAGOCYTOSIS.
C.C. Clawson, (Intro by J.G. White), Dept. Ped., lkliv. Minn.,
55455. Hunan platelets have previously been shovn to react
in a physiologic manner to contact with a variety of canmon
pathogenic bacteria. This interaction results in irreversible
platelet aggregation in which bacteria are incorporated in
large m.mt>ers in forming aggregates. A critical question
raised by these observations is: What influence does platelet
bacterial interaction have on nonnal ftmctions of hunan neu
trophils in their role as an antibacterial defense agent? Neu
trophil chemotaxis was studied under the influence of albimin
washed platelets alone and in various canbinations with bacte
ria, pooled serun, and heat inactivated serim. Neutrophil
phagocytic and bactericidal effects on Staph. aureus were
quantitated in the presence and absence of platelets. These
studies demonstrated that washed platelets or S. aureus alone
were not a potent chemotactic stimulus, but in canbination the
platelet-bacterial aggregation reaction produced a strong che
motactic influence. The neutrophil response was quantitatively
nearly as great in a serun-free system as when complement was
present. In the phagocytic studies where presence or absence
of platelets was the only variable there was a marked increase
in bacterial killing over a 60 min period when platelets were
present. The results of these studies provide further evidence
that platelets may have a significant impact on the fate of
intravascular bacteria. (Supported by Amer. Heart Assoc. and
NIH, AI-l0033 and CA-11996)

NEUTROPHIL (PMN) METABOLISM AND BACTERICIDAL FUNl.'TIONS IN
CONGENITAL PHOSPHOGLYCEBATE KINASE (PGK) DEFICIENCY.
G. Strauss, Dennis J. McCarthy and Alvin M.Kauer. The
Children's Hospital Research Fndn., Cincinnati, Ohio.

PGK is an enzyme in the Embden-Meyerhoff glycolytic path
way regulating ATP production. X-linked recessive deficiency
of erythrocyte (RBC) PGK is associated with hemolysis and
neurologic abnormalities. Although infections generally are
not a problem, PMN dysfunction has been reported in this
disease. ATP for normal bacterial engulfment was provided by
increased Kreb's cycle activity, but a defect in postphagocy
tic oxidative metabolism (glucose-1-14c oxidation and Staphy
lococcal iodination) was considered to cause inefficient
killing. (Baehner, R. L., et. al: Blood, 38:833, 1971).

In two boys from a new kindred with nearly absent RBC and
PMN PGK, however, PMN functions were normal. PMN l4C02 pro
duction from glucose-1-14C (hexose monophosphate shunt) and
formate- 14C (H202 production) increased more than fourfold
following latex particle ingestion. PMN killing of Staphylo
coccus, Pseudomonas and Streptococcus, and monocyte Staphylo
coccus killing were normal at 120 min. In PGK deficient RBC
the block in glycolysis is bypassed via the Rspoport-Leubering
shunt. The increased Kreb's cycle activity and normal post
phagocytic oxidative events in PGK deficient PMN suggest the
existance of a comparable pathway allowing normal bacterici
dal function. Thus, PMN dysfunction is not present in all
patients with PGK deficiency.

PHOTOSENSITIZED SHIFT IN THE 02 DISSOCIATION CURVE OF FETAL
BLOOD by Enrique M. Ostrea, Jr.* and Gerard B. Odell, Johns
Hopkins Univ., Dept. of Pediatrics, Baltimore.

In vitro exposure (15 min) of washed fetal erythrocytes to
blue light (9 mW!cm2!420-480 nm) in the presence of bilirubin
was associated with a significant decrease in the affinity of
the fetal cells for 02 when compared to the paired control
samples protected from light: at pH 7.4 = +3.17 ± 0.69
mmHg, (n=7 pairs, p < .005). This decrease in 02 affinity
was only observed with intact fetal red cells, and not with
adult cells or hemolysates of fetal or adult cells. The
photosensitized occurred in fetal red cells suspended in
albumin-free phosphate buffer at concentrations of bilirubin
as low as 2 mg%.

In vitro exposure of pre-exchange whole blood also exhi
bited a similar if the serum albumin was highly saturated
with bilirubin (Salicylate Saturation Index 8).

The was associated with evidence of membrane damage
characterized by a significant decrease in the Na+x+ATP'ase
and leakage of rc+- and hemoglobin. The Mg+ ATP'ase and red
cell 2,3 DPG were unchanged, and no qualitative alterations
were observed in the electrophoretic behavior of the fetal
hemoglobin or its J( -chain. It is proposed that the shift in
02 dissociation of fetal cells represents an additional mani
festation of the photodynamic action of bilirubin on red cells
and suggests that the membrane of the fetal erythrocyte has
a significant influence on the greater affinity of fetal red
cells for 02.

2,3-mPHOSPHOGLYCE!lA.TE (DPG) AND THE CONTROL OF RED CELL
GLYCOLYSIS. Frank A. Osld, Joan Urmson, Patricia O'Neal.
S.U.N.Y., Upstate Medical Center., Syracuse, New York.

Red cell DPG, a potent modifier of hemoglobin-oxygen
affinity, has been suggested to play a role in the control
of red cell (RBC) glucose consU1llJltion. DPG was found to
inhibit hexokinase, phosphofructokinase, phosphoglycerate
kinase and pyruvate kinase activity of hemolysates prepared
from both adult and newborn's RBC's. RBC's from newborns
and adults were prepared at varying IlPG levels, while ATP
levels were kept constant, and measurements of RBC glucose
con8U1llJltion, pH, and glycolytic intermediates were performed.
An inverse relationship between red cell II'Q and glycolytic
rate was obeerved. RBC glucose consumption, in the newborn,
rose fran 2.7 to 4.2 umoles/ml hour when DPG fell fran 5-7
to 1 umoles/ml and glucose con8U1llJltion fell to 1.05 when DPG
rose to 10-12 umoles/ml. AduJ.t cells showed similar quali
tative responses. The apparent Ki for DPG inhibition of
glycolysis in the intact cell was at 8.1 umoles. Analysis
of intennediates indicated that DPG inhibition was at the
hexokinase step and was not related to changes in intra
cellular pH. RBC glycolysis was s:imilarly increased in a
patient with pyruvate kinase deficiency as the high DPG
level was reduced. These studies demonstrate that DPG plays
a role in the control of red cell glycolysis and hemoglobin
oxygen affinity.

DESSICYTOSIS ASSOCIATED WITH PRIMARY RBC POTASSIUM LOSS: A
NEW CONGENITAL HEMOLYTIC SYNDROME. B. Glader, N. Fortier,
M. Albala and D. Nathan. Harvard Medical SChool, Children's
Hospital Medical Center, Boston, Mass. and Rhode Island Hosp.,
Providence, Rhode Island.

We have observed a 3-year-old boy and his 19-year-old
mother who have a new and unusual hemolytic anemia with
hepatosplenomegaly, hyperbilirubinemia, and reticulocytosis.
Most of the RBC were large dehydrated appearing "dessicytes"
in which hemoglobin was "puddled", occupying only part of the
total cell volume. In addition there were many contracted
dessicytes, and notably very few stomatoeytes. The RBC de
hydration was also manifested by an elevated MCIIC (42 gm/100
mil and by increased osmotic resistance. The hemoglobin was
normal as were RBC glycolytic enzymes, and hexose monophos
phate shunt activity. RBC cation concentrations were strik
ingly abnormal. RBC-Na+ was only slightly increased to 18.6
mEq/L RBC (normal 5-12 mEq/L ROC) but RBC-K+ was markedly
decreased to 59.1 mEq/L RBC (normal 95-105 mEq/L RBC). RBC-K+
flux, measured with 42K, revealed that these cells are very
leaky and exchange K+ at 7.5 mEq/L/h (normal 1.7 mEq/L/h).
Active (ouabain inhibitable) influx was 6.6 mEq/L/h (normal
1.1 mEq/L/h). The dessicytosis in these RBC is due to an
unique membrane lesion characterized by K+ loss in great
excess of Na+ gain. The K+ pump operates at an accelerated
rate, but cannot prevent the K+ loss. The result is cation
and hence water loss (or dessicytosis), viscosity
and premature destruction.

FIELD SCREENING OF CHILDREN FOR LEAD POISONING WITH THE FEP
TEST. Sergio Piomelli, Patricia Young and Giselle Gay.
Uepartment of Pediatrics, New York University School of
Medicine, New York.

These studies were directed to evaluate the efficiency of
the FEP test in the screening of children for Pb poisoning.
The FEP test is a micromethod tor free erythrocyte porphyrins
(FEP) developed in this laboratory which shows an excellent
correlation with blood Ph level.

A modification of this test (FEP spot test) was performed
on samples collected on filter paper, of the type used for
PKU. The hemoglobin concentration was simultaneously meas
ured and the concentration ot FEP expressed as a ratio
FEP!Hgb. A value above 6.2 FEP!g Hgb was considered posi
tive; a value over 10 FEP!g Hgb was considered strongly
positive.

A total of 1226 children were screened with this technique;
of these 60 were positive. All positive cases were studied
with Serum Fe!TIBC, blood Ph, radiological examination of
bones for Pb lines and abdomen for Pb flakes and, when indi
cated, EDTA provocative test.

These studies revealed that of the 60 FEP positive chil
dren, 17 had Pb poisoning and 32 had Fe deficiency (of the
latter 13 were markedly anemic). There were 11 false posi
tives (all in the 6.3-9 FEP!g Hgb range).

These investigations indicate that the FEP test is an ex
cellent screening method for the detection of lead intoxica
tion and of Fe deficiency.
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HbS AND HbF-SPECIFIC RADIOIMMUNOASSAYS FOR QUANT ITA
TION OF HbS AND HbF IN FETAL BLOOD. Richard A Doherty
Peter T. Rowley,Elsa Cernichiari,Mary Keller,Cheryl
Rosecrans (Intr.by Gilbert B. Forbes). Depts.Ped.,
Med.,Rad.Biol./Biophysics,Div.Genetics, Univ.
Rochester Sch.Med., Rochester, N.Y.

Radioimmunoassay provides the specificity and
sensitivity required for quantitation of Hbs in fet
al blood. Hb S,F and A were purified by column chro
matography and injected with complete Freund's ad
juvant into goats,rabbits and chickens. Antisera
were tested for reactivity against Hb S,F and A by
immunodiffusion, quantitative precipitation and/or
specific radioimmunoassay. Cross-reactivity was re
moved by precipitation of antisera with Hbs other
than the Hb used to stimulate antibody production.
Antisera specific for HbS and HbF have been obtain
ed. HbS,F and A labelled with 125 1 (chloramine-T
method) are stable for >1 month. The assays permit
reliable,specific quantitation of as little as 1 ng.
of HbS or HbF. Assuming 10% of Hb in fetal blood at
16 weeks gestation to be adult type,the assay will
detect the amount of HbS in <10- 6 mI. of SS fetal
blood. Prenatal detection of sickle cell anemia
(SS) vs. trait (SA) also requires a method for
demonstrating absence of HbA and a method for safely
obtaining fetal blood.

RAPID DIAGNOSES OF SICKLE CELL DISEASE AT BIR'l'H BY COLUMN
CHROMOTOGRAPHY. Darleen Powars, Walter Schroeder (Intr. by
Paul F. Wehrle); Univ ; of So. Calif. Moo. Ctr., Dept. of
Ped., Los Angeles, Calif.

Accurate specific diagnoses of cell disease can
now be performed at birth on routinely obtained cord blood
samples using a newly perfected method of micro colunm chrom
atography. The method uses a small colunm of a cation ion
exchange resin, CM - Sephadex and a single developer that
rapidly washes the Hemoglobin F from the colunm and allows
definitive rapid distinction of hemoglobin types AS, AC, ss,
SC and CO within two hours. Fifty samples a d"y can be ana
lyzed by one technician with minimal biochemical background.
A pilot program screening all newborn infants born in a small
municipal hospital is now in progress. In six months time,
749 consecutively born infants have been studied without re
gard to racial origin for hemoglobin type. Definitive
diagnoses was made, using single anticoagulated cord blood
samples of 37 AS, 8 AC, 1 SS and 703 AA.

Newborn diagnoses of hemoglobinopathies utilizing rapid
colunm chromotography is now ready to be used by large
perinatal programs and should materially decrease the early
childhood mortality associated with undiagnosed sickle cell
disease.

CONGENITAL HEINZ BODY ANEMIA DUE TO HEMOGLOBIN ABRAHAM LINCOLN,
George R. Honig. Mir Shamsuddin. Loyda N.

Vida. R. George Mason. David J. Gnarra. and Helen S. Maurer.
Univ. of Illinois College of Medicine, Univ. of III. Hospital,
Department of Pediatrics, Chicago, 111lnol s ,

An abnormal hemoglobin was identified in a black female
with severe hemolytic anemia since infancy. The anemia was
accompanied by red cell inclusion bodies and excretion of
darkly pigmented urine. The hemoglobin concentration varied
from 4.8 to 11.0 gm/IOO ml with reticulocyte counts of
A 5lCr red cell survival study demonstrated a t t of 2.4 days,
indicating a greatly accelerated rate of red cell destruction.
Methemoglobin formation occurred at an increased rate in red
cells from the patient, and reduced glutathione was present in
decreased amounts. From 16 to of the hemoglobin precipi
tated when hemolysates were heated at 50°. Precipitation was
prevented by addition of carbon monoxide, dithionite, or he
min, suggesting that heme-binding is defective in the unstable
hemoglobin. The P50 02 and Bohr effect were normal. An
abnormal chain was isolated by precipitation with p-hydroxy
mercur i benzoate. Peptide mapping demonstrated an abnormal
chromatographic position of and analysis of this peptide
demonstrated a substitution of proline for leucine at
Globin synthesis studies demonstrated an excess of a chain
synthesis as compared to chain synthesis, beyond that
attributable to early destruction of newly synthesized
chains. This imbalance may contribute to the severity of
the hemolytic process.
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ID':I:TI"'ICl\TIm' Of TIlT': CIRCULATrriC BIAS7 CELL OF "JU'lmlILF."
liRfJ'mOCY':'IC LEUX;1HA (cor.) AS A l-lONOBIA3T.

Altman, catherine C. Palmer, and L. ll'<elmer, Indiana
Ct:!nter, Indianapolis, Indiana

Peripheral blood (PB) and bone (TIM) from 3 children
,..ith "juvenile" (Ph:!' chromosome-negat.Lve ) eeL were studied
for in vitro colony production. children had

blast cells; the 3rd had normal PB but 12d. blasts
in m,1. ,lashed leukocytes from PB or ]]t, were suspended (105
cells/ml) in 2A medium containing O,lf"'. methyl cellu
lose and incubated in petri dishes at 370 C in Iff'!. CO2 in
air. Bil produced 50-lOC cells whi Le PB from
patients '-lith circulatinl! blasts produced 40-50
cells and 10 colonies/lO) cells dcvc Loped from the patient
\'lith no apparent circulating blasts.· Norma). FE produced -no
colonies. A" expected, K: col.oni ee Here of 3 types: 1) pure

2) pure monocytic, 3) mixed monocytic and
grnnulocytic. In cantrast, patients' PE colonies were ulways
pure and never granulocytic; the cells were phago

contained IgG receptors, and lacked peroxidase. A
marker chDmosome in spontaneously dividing PR
and n: blasts of one patient was also identified in his PB
monocyte colonies. Addition of normal FE Conditioned Medd.um
(0") did not affect quantity or cell type of colonies from
patients, nor did addition of patient PB a.l affect develop
ment of colonies from Clinical differences between
adult and "juvenile" forms of CGL may be explainable by the
fact that the latter is actually a monocytic leukemia.

GRANULOPOIESIS IN CHILDHOOD LEUKEMIA. Abdel H. Ragab, Ellen
Gilkerson, Martha Lindsay, Washington University, St. Louis
Children's Hospital, Department of Pediatrics, St. Louis
Missouri (Intr. by Teresa J. Vietti).

Cells from the bone marrows of children with acute leukemia
were serially cultured in vitro by the agar technique. In
this culture system granulopoietic stem cells will form colon
ies composed of granulocytes and macrophages. A total of 181
bone marrow cultures were performed on 62 children with acute
leukemia. It was noted that at the time of diagnosis or dur
ing a relapse the number of colony forming units (CPU) in the
bone marrow were decreased, when compared to either children
who were in remission or to "normal" children. Fifteen child
ren went from relapse to remission and in 14 cases there was
an increase in bone marrow CPU despite chemotherapy. Fifteen
children went from remission to relapse and in all cases there
was a decrease in bone marrow CPU. A decrease in bone marrow
CPU preceded the relapse in 5 instances. Three children with
AML had an increase number of CPU initially compared to child
ren with ALL. Peripheral blood of children with ALL or AML in
relapse also contained colony forming cells, although these
cells when used in underlayer were inadequate supporters of
normal CPU. When bone marrow cells of children in relapse and
remission were mixed in the same culture plates, there was no
inhibition of CPU growth.

The study of in vitro colony forming units in childhood
leukemia may be a useful parameter to follow in monitoring
the response of patients to chemotherapy and their disease.

PROLONGED REMISSION WITH CHIMERISM AFTER BONE MARROW
TRANSPLANTATION FOR ACUTE MYELOGENOUS LEUKEMIA.
Martin.R. Klemperer, Hahng Lee, George B. Segel,
Kong-oo Goh, and May. Univ. Rochester Sch.
Med., Depts. Ped., Med., and Surg., Rochester, NY.

A 4 y.o. girl underwent bone marrow transplanta
tion one year ago and remains in hematological re
mission. The donor was an HL-A identical, MLC non
reactive brother. After preparation with cyclo
phosphamide (CYT) 50 mg/kg x 4 daily doses, 1.7 x
10 8 marrow cells/kg was administered intravenously.
Modification of GVHR was attempted with CYT 7.5 mgt
kg on days 1,3,5,7,9,11 and 18. Rash and icterus
were noted on day 21. Biopsies of skin and liver
were consistent with GVHR. Repeated analyses of
bone marrow show 20-30% XY cells. Erythrocyte ty
ping post transplant shows conversion from S(-) to

which is of donor origin. Immunoglobulins have
remained normal or elevated but tests of delayed hy
persensitivity have been negative. Isohemaglutinin
titers have been markedly diminished and CF and CMT
titers against cytomegalovirus have decreased sig
nificantly. The patient has been suffering from
progressive chronic obstructive lung disease and
chronic HAA negative hepatitis. This case indicates
that bone marrow transplantation may be effective in
producing prolonged remission in leukemic individ
uals despite lack of 100% donor marrow take.
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VALUE OF SERIAL DETERMINATIONS OF URINARY AMINOIMIDAZOLECAR
BOXAMIDE IN CHILDHOOD LEUKEMIA. Williams, Univer
sity of Texas Medical School at San Antonio, Department of
Pediatrics (intr. by M. J. Sweeney).

Urinary 5-amino-4-imidazolecarboxamide (AIC) correlates
with the marrow blast cell content of children with acute
leukemia (Lulenski, et Pediatrics 45:983, 1970). To
assess the value of serial determinations for prediction of
bone marrow and CNS relapse, AIC was measured weekly in 25
children with acute lymphoblastic leukemia and correlated
with weekly hemograms, monthly marrow examinations and CSF
evaluations when clinically indicated. The mean AIC for
controls was 1.68 creatinine/24 hrs. ± 0.86; leukemia
patients in Ml marrow remission (60 paired observations) 2.03
± 1.01, M3 marrow relapse (44) 7.79 ± 8.82, CNS relapse (8)
8.04 ± 6.40. At 2.80 creatinine/24 hrs. 80% positive
and negative correlation with marrow status was found. This
value was observed one or more times during the month pre
ceeding 19 of 22 marrow relapse episodes and preceeding CNS
relapse in 5 of 6. Similarly one instance each of periosteal
and ovarian involvement was preceeded by AIC elevation. AIC
proved valuable in the differentiation of aseptic meningitis
from CNS leukemia and pancytopenia of drug toxicity from
leukemic replacement of the marrow. 44% of all AIC levels
from patients receiving methotrexate were elevated. Predni
sone may also cause elevation of AIC. AIC may be valuable in
timing the periodic reinforcement of leukemic maintenance
therapy and the prophylactic use of intrathecal chemotherapy.

GRANULOCYTES (PMN) FOR TRANSFUSION: VIABILITY AND FUNCTION.
Michael B. Harris, Isaac Djerassi. Elias Schwartz. and
Richard K. Root. Depts. of Ped. and Med .• Univ. of Penn .•
Children's Hosp. and Mercy Catholic Med. Ctr.

PMN prepared for transfusion have been reported to exhibit
decreased in vitro functional and metabolic activities. We
have examined these properties of PMN prepared by an improved
method of continuous flow filtration 1eukophoresis (CFFL).
Each of 3 preparations studied were obtained from single
donors during a 4 hour period with a yield of approximately
1x1011 PMN/donor. The PMN were compared to control PMN col
lected from the same donor prior to CFFL. Viability (trypan
blue exclusion). morphology by phase microscopy. oxidation of
14C-1-g1ucose during phagocytosis, and conversion of iodide
to a protein-bound form were similar in both groups. Phago
cytic rates for 14C-Staph. aureus were comparable (3.4 ± 0.2%
uptake/min. CFFL; 2.9 % 0.15% uptake/min. controls, P>O.Ol).
There was no difference in staphy10cida1 activity (502A
S. aureus) expressed as %survival at the end of 60 minutes
(3.2 ± 0.7% CFFL; 4.1 ± 1.1% controls, P>0.4). These are the
first extensive studies on cells prepared by this improved
method. The results indicate that these PMN have normal
in vitro metabolic and bactericidal functions. These re1a
trvely easily prepared cells may be of benefit in the
nanagement of neutropenic patients with bacterial sepsis.

MAINTENANCE OF REMISSION IN CHILDREN WITH STEM CELL LEUKEMIA
(ALL) BY INTRAVENOUS METHOTREXATE ADMINISTERED IN MAXIMALLY
TOLERATED DOSAGE. Julius Rutzky. Charles A. Main, Hassan
Yaish, Lalit J. Shah! Hadi Sawaf, and Inder saini, {Intr. by
PaUrV. Woolley, Jr. WID. Beaumont Hosp., Royal Oak, Mich.

Since 1965, a total of 40 consecutive children with acute
stem cell leukemia (ALL) were entered on a regimen based on
induction of remission with corticosteroids (3 mg pred/K daily)
and 6-MP (2.5 mg/K daily), maintenance of remission by pro
gressively increasing pulsed doses of methotrexate intrave
nously (3 to 17 mg/K every 10 days to 3 wks) according to
tolerance and annual reinduction with the same agents used
initially. 37 patients (92%) achieved a complete remission in
approximately one month. One patient was lost to follow-up.
The first 10 of the 36 remaining were treated with the basic
regimen without modification and 5 of these (50%) are still in
their first complete (BM and CNS) remissions after 41 to 83
mos. The next 10 patients were given 4 doses of vincristine
(.05-.075 mg/K) after remission in addition. Only 2 (20%) are
still in their original complete remissions of 25 mos and 30
mos. The subsequent 16 patients received intrathecal metho
trexate (5 doses) after remission (12 mg/M2) in addition to the
basic protocol. 15 are in complete remission 2 to 18 mos. All
are in hematologic remission. In the entire group. the inci
dence of complete remission after 36 mos is level at 26%. The
regimen involves an average of only 3.3 days of hospitaliza
tion/patient/year for either reasons of routine evaluation or
for complications. One death (2%) was attributed to therapy.

RESULTS OF COMBINATION CHEMOTHERAPY INCLUDING "PROPHYLACTIC"
INTRATHECAL METHOTREXATE IN CHILDREN WITH ACUTE LYMPHOBLASTIC
LEUKEMIA. Haghbin. Charlotte !!n. and M. 12!!. Murphy.
Memorial Sloan-Kettering Cancer Genter. Department of
Pediatrics. New York. N.Y.

A 10 drug treatment protocol "L2" was initiated in
November 1969. There are 3 phases: I. Induction is prednisone.
vincristine and daunomycin. II. Consolidation is arabinosyl
cytosine and thioguanine. succeeded by L-asparaginase.
III, The maintenance phase is a multidrug regimen administered
as a 5 day cycle interrupted by a 1 to 2 week rest period.
Intrathecal injections are given at the beginning of induction
and consolidation. then every 2 months throughout the main
tenance. Therapy is terminated after 3 years.

Sixty-five consecutive patients 6 months to 14 years of age
are enrolled. All except one child with Down's syndrome
achieved remission. Two died in remission with serum hepatitis
and 7 have relapsed. In only one child relapse WaS confined to
the central nervous system. The remaining 55 continue in
complete remission up to 3 years.

This regimen is well tolerated. The main side effect which
is hematopoietic depression is minimized by careful adjustment
of the drug dosage to the individual tolerance. No adverse
effect on the children's growth has been observed.

These encouraging results indicate that perhaps complete
control of acute lymphoblastic leukemia Can be achieved by
chemotherapy alone.

Supported by Research Grants CA 08748 snd ACS CI-67.

CHEMOTHERAPY, NOT EXENTERATION FOR PELVIC RHABDOMYOSARCOMA.
Georges E. Rivard. Jorge A. Ortega. Ruprecht Nitschke, Myron
Karon. Division of Hematology, Childrens Hospital of Los
Angeles, University of Southern California School of
Medicine, Los Angeles. California.

Although pelvic exenteration has been widely used for the
treatment of pelvic rhabdomyosarcoma, the results have not
only been physically and psychologically destructive, but
therapeutically ineffectual, resulting in a 90% death rate.
In an effort to improve these results. a pre-operative multi
drug regimen followed by local radiation therapy and/or
surgery was undertaken. Eight patients with pelvic rhabdomyo
sarcoma who had unresectable tumors without sacrificing other
pelvic structures, were treated.

Chemotherapy consisted of repeated courses of Actinomycin
D 600JUgm/M2 I.V. from day 1 through 4. Cytoxan 300 mg/KL
I.V. on days 1,4, and 7, and Vincristine 1.5 mg/M2 on day 1
and 7. Courses were repeated every 3-4 wp.eks.

Seven patients had measurable tumor and all showed a 75%
or more decrease of the tumor volume after 2 courses of
chemotherapy. Two patients had surgical removal of the re
maining tumor without sacrificing the pelvic organs. Both are
free of disease after 2 and 4 years respectively. One patient
died of necrotizing hepatitis after 2 courses of treatment
with no demonstrable tumor found at autopsy. The rest of the
patients are alive at 5 to 18 months, only 1 has active
disease. The estimated median survival of these 8 patients
will be in excess of 2 years, while that of 17 patients
treated prior to this study is 7 months. Intensive chemo
therapy followed by radiation therapy and surgery is now the
best approach for the treatment of rhabdomyosarcoma of the
pelvis and can obviate the need for pelvic exenteration.

PHOTODYNAMIC THERAPY OF MALIGNANT TUMORS. I.Diamond , S.F.Gran
elli, A.F.McDonagh, S.Nielsen, C.B.Wilson., and R.Jaenicke
(Intr. by M.M.Grumbach), Dept.Pediatrics, Neurol.,Neurosurg.,
Medicine, Pathology, Univ. California, San Francisco.

Because many neoplasms are often treated by x-ray irradia
tion, there has been an extensive effort to find an effective
radiosensitizing agent. Malignant tumors take up and retain
hematoporphyrin to a greater extent than normal tissue. Por
phyrins are powerful photodynamic agents which can sensitize
biological preparations so that they are severely damaged
when exposed to visible or near ultraviolet light. This study
is a test of the idea that hematoporphyrin can serve as a
selective photosensitizing agent to destroy malignant cells
by exposure to light. Addition of hematoporphyrin
followed by light treatment with 8 20-watt fluorescent light
bulbs proved lethal to glioma cells in culture after 15 min.
Also, injection of 10 mg hematoporphyrin into rats bearing
subcutaneous gliomas followed by light therapy directed at
the tumor from a 150 watt light bulb produced massive destruc
tion of the porphyrin-containing gliomas. In vitro or in vivo
treatment with either light or hematoporphyrin alone was with
out effect. Photodynamic therapy offers a new approach to the
treatment of brain tumors and other neoplasms resistant to
existing forms of therapy.
(Preliminary studies were reported in Lancet,Dec.2,1972.)
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HODGKIN'S DISEASE IN CHILDREN. Narendra K. Shah, Arnold I.
Freeman, John F. Gaeta, Leon Stutzman, A.

Introduced by Lucius F. Sinks. Roswell Park
Mem. Inst., Buffalo, New York.

Fifty-seven children were seen at RPMI with Hodgkin's dis
ease from 1959 to 1971 and evaluated to detect any variation
from Hodgkins in adults. On clinical staging there were 20
patients with Stage I, 21 with Stage II. 6 with Stage III and
10 with Stage IV. Nineteen of these patients presented with
symptomatic (B) disease. Histology revealed an increased in
cidence of lymphocytic predominance type noted in 12 patients.
Also there were 19 nodular sclerosis. 18 mixed cellular. 3
lymphocytic depletion and 5 not histologically classified. The
initial treatment consisted of radiotherapy (RT) alone in 35
patients, chemotherapy (CT) alone in 10 patients and combined
RT and CT in 10 patients. There was complete response in 37,
partial response in 18 and no response in 2. Followup of 1 to
11 years show 24 alive Without evidence of disease, 16 are
alive with disease, and 16 are dead from disease. In the last
3 years laparotomies have been performed for staging. Four of
6 patients with clinical Stage I or II disease With laparotomy
had Hodgkin's disease in their abdomen. Laparotomies performed
during the later course of disease revealed abdominal disease
in 7/10 patients. Because of clinically undetected high inci
dence of abdominal diseaae in children. exploratory laparotomy
should be performed in Stage I and II disease in older child
ren, unless routine abdominal aT and CT is given. The initial
approach of combined RT and CT directed at all stages of dis
ease in the hope of increasing the survival appears reasonable.

HEMATOLOGY AND ONCOLOGY

Read by Title

DISSEMINATED INTRAVASCULAR COAGULATION (DIC) AFTER A SINGLE
DOSE OF ENDOTOXIN Drs. A. J. Aballi, G. Karayalcin. L. Silver,
F. Costales and K. Y. Kim (Stony Brook School of Medicine,
Department of Pediatrics, Nuclear Medicine and Pathology. and
Queens Hospital Center Affiliation of The Long Island Jewish
Hillside Medical Center, Jamaica, New York 11432

A single dose of 0.1-0.3 mg. E. coli endotoxin per kg.
given to rabbits regularly produced alterations of coagulation
tests and increase in digestion products of fibrinogen (DPF).
Of 30 animals, 24 died within 24 hours. Changes observed in
prothrombin. partial thromboplastin and plasma recalcification
times, as well as in factors II, V, (II-VII-X). fibrinogen and
platelets showed alterations of 41 to 96% from initial values.
Also there was a rise in titer in the Fi and staphylococcal
clumping tests and higher O.D. in protamine titration. How
ever, pathological studies in 6 rabbits failed to show fibrin
thrombi in viscera (light microscopy). With epsilon amino
caproic acid given after endotoxin it was possible to demon
strate numerous fibrin thrombi in the lungs and liver. Admin
istration of 25,. Ci of l25I-fibrinogen and endotoxin in 6
rabbits was followed by a shortening of half life to 91
minutes as compared to 180 for controls. Radioactiv
ity of organs showed much higher counts of l25J[for animals
receiving endotoxin than for controls. Figures observed were
as follows: Liver 2502, spleen 3402, heart 733, lungs 1073 and
kidneys 1585. In controls counts were liver 573. spleen 643.
heart 517, lungs 825 and kidneys 486. These findings are
indicative of DIC.

HEMATOLOGIC STUDIES IN LEAD BURDENED CHILDREN IN A HIGH
RISK COMMUNITY. Festus O. Adebonojo. Univ. of Pennsylvania
Sch. of Med., Children's Hasp., Phila., Pa.

Severe anemia is the rule with lead poisoning. Little
is known about the hematologic effects of lead burden at sub
toxic levels. In a study of 575 high risk black ghetto
children aged 1 - 19 years. two subgroups could be identi
fied. One group of 136 children aged 1 - 3 years averaged
blood lead value of 32 ug per 100 ml of blood; and had de
creasing hemoglobin and hematocrit values with increasing
blood lead values. With blood lead values under 10 ug per
100 ml of blood. mean hemoglobin was 12.9 gms% and mean
hematocrit was 39%. With blood lead values between 50 - 60
ug per 100 ml of blood. the Hemoglobin was 11 gmS% with a
Hematocrit of 34%. Intermediate Hemoglobin and Hematocrit
values were found for intermediate blood lead levels. For
hemoglobin and blood lead values. correlation coefficient
r=0.35, n=136. p< 0.001. MCV and MCH values were unaffect
ed until blood lead values exceeded 40 ug per 100 ml of blo
od. when a significant drop occurred in both. WBC and RBC
counts were unaffected by increasing blood lead values up to
60 ug per 100 ml of blood. Another group of 439 children
aged 4 - 19 years showed a steady decline in mean blood lead
values with increasing age. No deleterious effect on Hgb,
Hct. RBC. MeV. MCH and WBC was found as the blood lead level
rose. This study shows that deleterious hematologic effects
can be demonstrated in the youngest population with the high
est burden of lead.

USE OF THE IN VITRO COLONY GROwrH ASSAY FOR THE DIFFERENTIAL
DIAGNOSIS OF CHILDHOOD ACUTE MYELOMONOCYTIC LEUKEMIA. Yigal
!!!i!.!i and Shore. (Intro. by MIron Karon). Division
of Hematology, Childrens Hosp. of Los ngeles and USC Sch. of
Mad., Los Angeles, California.

Controversy still exists as to the origin of the monocytiC
(Schilling) and the granulocytic (Naegeli) types of acute
myelomonocytic leukemia (AMML). Morphologic, cytochemical and
enzymatic methods often fail to differentiate between these
two variants. which may differ in their clinical course, pro
gnosis and response to therapy. The role of the in vitro bone
marrow cultures in the diagnosis of AMML was stuaiecr:rn-a 4
month old male with hepatosplenomegaly. whose peripheral
blood and bone marrow aspirates contained 5-10% progranulo
cytes and 20-50% monocytes. The diagnosis of AMML was confirm
ed by a liver biopsy which showed infiltration with immature
myelomonocytic cells. The patient expired two months after the
commencement of combined chemotherapy. At autopsy, leukemic
infiltration of the bone marrow, liver, spleen and lymph nodes
was evident. cloning of the patients peripheral blood
and bone marrow cells in soft agar cultures with or without
leukocyte feeder layers, revealed excessive colony growth with
the mean of 283 colonies per 2.105 cells seeded. Colonies were
200-1000 cells in size and were composed of large macrophages.
In contrast, colony growth in cultures of marrow cells from 5
other patients with AMML or acute myelogenous leukemia ranged
from 0-35 colonies. were smaller in size and were composed of
granulocytes. These observations suggest that the monocytic
(macrophage producing) and the granulocytic (granulocyte pro
ducing) forms of AMML arise from different progenitor cells,
and that the bone marrow culture system can differ
entiate these two variants.

BONE MARROW LYMPHOCYTOSIS IN ACUTE LYMPHOCYTIC LEUKEMIA (ALL):
ANOTHER LOOK: Hugh Bryan, Annick LePourhiet, Harvey Gralnick,
and Brigid G. Leventhal, NCI, NIH, Bethesda, Md.

The significance of bone marrow lymphocytosis (BML) in ALL
is uncertain. Its occurrence has been variously held to be a
good or poor prognostic sign. BML has occurred in a group of
children currently treated at the NIH and appears to be relat
ed to the therapy schedule employed. 22 children with ALL in
remission received alternating phases of maintenance therapy.
Phase I (PI) maintenance was 4 mos. of daily
weekly methotrexate (MTX) and pulses of vincristine and pred
nisone. They were randomized for 2 mos. of Phase II (PII) to
either: 1) biweekly MTX; 2) MTX in 5 day courses with 10 day
rest periods; or 3) immunotherapy with BCG and allogeneic leu
kemia cells. Pts. were considered to have BML in PII if the
percentage of lymphocytes in the last marrow of that period
was at least twice the highest percentage seen in PI and >20%.
By these criteria, 0/7 in group 1, 3/7 in 2, and 5/8 in 3 had
BML; groups 1 and 3 differ significantly. Median BML was 10%
in group 1; 24% in 2, and 25% in 3. Thus the no drug and in
termittent drug therapy groups had lymphocytosis while the
continous drug therapy group did not. An increase in BML has
been reported by others in pts. < 5 after cessation of long
term chemotherapy; there was no correlation with age in our
group. While status of BML as a prognostic sign remains un
certain, it is clear that in the month or two after completion
of an intensive course of chemotherapy, bone marrow lymphocy
tosis is to be expected in the majority of patients.

MACROGLOBULINEMIA ASSOCIATED WITH ACUTE LEUKEMIA IN A CHILD
Jan Cejka*. Robert O. Bollinger*. Wolf W. Zuelzer, Jeanne M.
Lusher*. Child Research Ctr. and Children's Hosp. of
Michigan. Dept.Ped •• Wayne State Univ. Sch. of Med., Detroit

Monoclonal garnmopathies are very rare in children. Three
cases of IgG type paraproteinemia have been reported in
childhood leukemia. We report a unique case of IgM (K)
macroglobulinemia in a previously healthy 12 year-old male
with acute leukemia. The history and findings were typical
of leukemia. No symptoms related to cryoglobulinemia were
present. The leukemic cells in blood, marrow. and tissues
were uniform and undifferentiated, though the abundant deep
blue cytoplasm resembled that of plasma cells. The karyotype
was 46XY. No remission was attained. and the patient
succumbed only 10 weeks after diagnosis. following meningeal
leukemia.

Serum IgM was high, IgG and IgA low. Agar gel electro
phoresis of serum consistently showed a monoclonal band
identified with specific antisera as IgM. type K. The
isolated IgM reacted only with and anti-K. Fluorescent
labeled antisera showed the leukemic cells to react specifi
cally with and anti-K. Electron microscopy showed
many polyribosomes. but relatively scanty RER. The urine
contained Bence-Jones protein, reacting with anti-free K

chain serum.
The caSe has marked similarities to WaldenstrBm's macro

globulinemia and may be interpreted as an acute form of that
condition and a link between it and leukemia-lymphoma.
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THE EFFECT OF INHALED CLEANING AGENT "LPH" ON RED BLOOD CELL
DESTRUCTION IN RABBITS. Juh-huey, Chen*, John M. Senior, and
Carol L. Shaffer. (Intr. by M. Delivoria-Papadopoulos)
Department of Pediatrics and Physiology, Bch, of Med. ,
University of Pennsylvania, Philadelphia, Pennsylvania.

Previous studies in vitro have shown that "LPH", a commer
cial available cleaning agent, containing D-Bensyl-P-Chloro
phenol 6.4% P-Tertiary-Amylphenol 3.0%, O-Phenylphenol 0.5%
and Glycolic acid 12.6%, hemolized human adult blood. These
studies are designed to investigate the "LPH" effect in vivo.
Seven rabbits, 5-6 months old, weighing 2-3 Kg., were ex
posed for two hours in a 100 liters plastic box attached to a
closed rebreathing system. The box was washed with "LPH" in
the recommended dilution of 1:256. Blood samples were ob
tained before and immediately after exposure and at 24 and 48
hours for measurements of whole blood hemoglobin (Hb), hema
tocrit (Rct), and free plasma Hb level. There were no signi
ficant differences in total blood Hb and Rct between the con
trol and post exposure to "LPR" blood samples, but free
plasma Hb increased from a control value of 4.2 mg% to 19.6
mg% immediately after exposure, slightly decreased to 13.8
mg% at 24 and 7.1 mg% at 48 hours respectively. These data
indicate that increased free plasma Hb lev.els may be the re
sult of increased red blood cell destruction due to the pheno
lic substances inhaled by these animals. It is suggested
that cleaning the nurseries, incubators and isolettes with
this cleaning agent may be hazardous to newborn infants.

LEVEL OF COAGULATION FACTOR XII IN SICK NEWllORNS. James J.
Corrigan, Jr., Elsa J. Sell, and Cheryl Pagel.
Ped , , Ari20na Medical Center, Tucson, and Emory Univ.,
Atlanta.

Factor XII (Hageman factor) has been postulated to play
a pivotal role in the initiation of many pathologic reactions
ranging from inflammation to shock. When compared to older
children normal full term newborns have lower levels of
factor XII; the significance of which is unknown. Since
reduced levels have been equated with evidence for factor
XII activation by other investigators the purpose of this
study was to determine if a relationship existed between low
factor XII and neonatal disease. Factor XII levels were
measured on citrated platelet poor plasma by a one stage
technique using congenital factor XII deficient plasma as
substrate. Mean factor XII levels were: 30% for 28 healthy
prematures (36 wks G.A.); 47% in 25 healthy fullterms; 20%
in 58 sick prematures and 41% in 26 sick full terms. Signifi
cant reduction in factor XII was clearly most prominant in
sick prematures particularly in those with severe RDS.
Sequential data in 6 sick prematures suggested that the
reduced levels were probably a result of a shortened half
life of factor XII. Low factor XII levels of the same
magnitude were observed in infants with or without other
coagulation evidence for diffuse intravascular coagulation.
The data suggest that factor XII activation may play a role
in the pathophysiology of certain neonatal disorders.

COMPARATIVE PLATELET PHOSPHOLIPID(PL) ASSAYS OF ADULT AND NEW
BORN (NWBN) RABBITS. M. Douglas Cunningham, Marie V. Kulovich,
and M. Jean Westberg, Univ. of Cal., San Diego Sch. of Med.,
Dept. of Ped., Div. of Perinatal Med., La Jolla. (Int r , by
Louis Gluck).

Human NWBN coagulation studies reveal transient functional
platelet deficiencies. Of these, lowered platelet factor 3
activity implies decreased platelet PL availability. This in
vestigation was carried out to compare NWBN and adult rabbit
platelet PL fractions. Adult platelets were obtained from 23
males. NWBN platelets were obtained by pooling blood of mates
from 12 litters. Platelets in suspension were disrupted by
freeze-thaw and lyophilized. Lipids were extracted with chloru
form-methanol 2:1, separated from protein, and re-extracted.
Neutral fats and PL fractions were separated by DEAE column
chromatography. Phosphatides were separated by thin layer
chromatography on 6 percent (NH4)2HP04 silica gel plates. Per
cent ratios of phosphatides were determined by densitometry of
charred plates and were as follows:

Sph Lec PE PS PI
NWBN 8 58 34 1 99
ADULT 24 55 21 7 93

Total lipid extracts for NWBN and adult platelets were
and 4.7 percent neutral fats and PL were similar. The
NWBN data indicates less total available PL and different
phosphatide proportions. These findings may imply an altered
role of PL as a cofactor in NWBN coagulation.

Supported by USPHS grant HD-52160 and HD-04380.

"PSEUOO" CENTRAL NERVOUS SYSTEM (CNS) LEUKEM IA. RonaId B.
David, Harold Maurer, and Clare !i. Shumway (Intr. by 
Wi 1I jamS' Laupus>. Dept. of Ped., Med. CoI. of VIrg in i a,
Richmond, Virginia.

CNS leukemia is a frequent complication of acute leukemia
in chi Idhood. CNS manifestations are presumed to be related
to leukemic infiltrates In the subarachnoid space, but similar
signs and symptoms may occur with cerebral dural sinus occlu
sion. The purpose of this paper is to describe a patient with
superior saggital sinus occlusion complicating leukemia. A 7
year old W/M with a 3-year history of lymphoblastic leukemia
had done wei I despite documented'CNS leukemia which was
treated with Intrathecal methotrexate. Prior to admission he
developed severe headache and papi I ledema with no CSF abnor
malities. Peripheral blood indicated relapse. Cerebral ar
teriography demonstrated partial occlusion of the superior
saggital sinus. He was treated with dexamethasone and
therapy to the head, particularly to the superior saggital
sinus; and he SUbsequently improved. Two months later, how
ever, he died in marrow relapse. At the post-mortem the su
perior saggital sinus was partially occluded by leukemic in
filtrates within the sinus wal I, although the subarachnoid
space was free of tumor. Other reports note hydrocephalus in
the absence of leukemic infiltration In the subarachnoid
space; however, cerebral venous occlusion has not been sug
gested as a possible cause. Our case suggests that cerebral
dural venous sinus thrombosis may be an important factor in
CNS leukemia independent of subarachnoid space disease.

THE EFFECTS OF STEROID HORMONES ON ERYTHROCYTE 2,3 DIPHOSPHO
GLYCERATE. J.N. Desai, L.M. Rao, S. Gunther, N.T. Shahidi.
Department of Pediatrics, University of Wisconsin, Madison,
Wisconsin.

We have previously shown that a significant increase in
red cell 2,3-DPG occurs in patients with chronic renal
failure treated with androgens. (NEJM, 287:381, 1972.) In
this study we evaluated the effect of testosterone propionate
(TP), ll-ketopregnanolone (llKP), and oestradiol benzoate
(OB) in vivo on red cell 2,3-DPG in nine female rhesus monkeys
Q!;!caca mulatta). The animals were divided in groups of
three and after baseline studies they were given the above
hormones at dosages of 2mg/kg 1M three times a week. The
mean 2,3-DPG level in TP treated group rose from 4211 + 37
(S.E.M.) mil mole/ml rbc to 7622 ± 500 (81% increase) within
4 weeks. In llKP treated group the mean 2,3-DPG rose from
4459 ± 176 to 8323 ± 750 within the same period (85% increase).
The administration of OB resulted in no change in the level
of red cell 2,3-DPG. The increase in red cell 2,3-DPG was
not accompanied by any change in hemoglobin concentration, red
cell mass or plasma phosphorous. Since each 430 mil mole of
2,3-DPG results in an increase in P50 of 1 mm Hg., the above
findings indicate that both testosterone and certain 5 BR
(non masculinizing) steroids are able to significantly in
crease the delivery of oxygen to the tissues.

ABNORMAL GROWTH PATTERNS IN SICKLE CELL DISEASE(SCD)
AND SICKLE CELL TRAIT(SCT) • Lois Dicker,John McDan
iel,Mae Caleb,Albert Humphrey,Eileen Buchert,Bertram
Lubin,and Solomon Katz. Wm Krogman Ctr.for Research
in Children and Dept.of Hematology,Children's Hosp.
of Philadelphia, Philadelphia, Pennsylvania.

With the increasing availability of general realth
services for patients with SCD and SOT it is import
ant for the clinician to have an adequate picture of
the somatic growth and skeletal development of these
children. Skeletal age SA. , height-weight HW ,and other
somatic determinations were made in 77 children with
SCD,19 children with SCT,and 91 adolescents with SCT.
Results were compared to 1000 normal Philadelphia
black children and expressed as the percentage of

atients 1 S.D. aoove-t- or below.\- the normal mean.

.5 J. ,v
7.5 Normal 20%'"

15.0 22% l' Normal
%.1-

he results demonstrate marke
patterns in SCD. In the trait, and
HW determinations noted in the younger age group
were reversed or corrected in the older children.
This data is evidence that the child with SCT may
have many differences from the child with normal
hemoglobins which have been overlooked.
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IN VIVO AGING OF TRANSFUSED ERYTHROCYTES AND 2,3-DIPHOSPHO
GLYCERATE (2,3-DI'G) LEVELS Joseph 11.. Dickerman, Enrique.li.
Ostrea, .J.r.., and Wi 11iam!!. Johns Hopkins Univ. Sch.
of Med., Dept. of Ped; , Baltimore, Md.

Other investigators have shown that the activity of many
red cell enzymes decreases during red cell aging; that old
cells have a higher oxygen affinity than young cells; and that
2,3-DPG levels are elevated in young cells and reduced in old
cells. One would predict, therefore, that In vivo aging of
transfused red cells would impair the ability of these cells
to oxygenate tissues. A patient with refractory, congenital
hypoplastic anemia requiring transfusions every 6 to 8 weeks
presented an opportunity to study the effects of In vivo eel I
aging on 2,3-DPG levels and oxygen transport. Reticulocyte
counts varied between 0 and 0.1%. Ferrokinetic studies immed
iately after one of the transfusions revealed that the rate of
erythropoesis was approximately 10% of normal. Values for
2,3-DPG and P5C obtained ·twice weekly during a 9 week inter
transfusional period progressively increased as the hematocrit
decreased. Immediately preceding transfusions on five separ
ate occasions, values for 2,3-DPG were 25.7, 23.7, 26.9, 27.9
and Hb (values for 52 normal adults -
1'50 levels at these times were 37.8, 33.7, 35, 29.5 and 30 mm
of mercury, and the hematocrits were 15.9, 14.9, 18.8, 16.7
and 15.2%. These findings indicate that In vivo aging of
transfused erythrocytes does not prevent these cells from
responding to an increasingly hypoxic environment by elevating
2,3-DPG levels and decreasing oxygen affinity.

TI1LATIVE DEFICIENCY OF CP>'+-,\.TP1:SE III HEllEDI:J'l\EY SPHEEOCYTOfIf
(ns), Steotlen t. Feic, UCLA SCh. of Hed., Dept , of Ped , Dna
Harva rd Univ., De rt . of and Bf o cnys Lcs , Las
Anceles Dna Boston. (Intr. by C.

HE: i.E' a c'JncenitBl her:lolytic anerr i.a cne re c't er-Lxed by redu
ced red cell (REG) rcenorane dcforr..ability. In view of several
recent re l':Jrts corre Ia t Lng membrane activity,
contractile function in KEC r,hosts, the Dctivity of this en
zj'T.'le waE excrLned in HE. No eienificant difference vas de
tected vnen 4 une .,lenecton:ized (438:!:.98 nmoles/",f!. Chost "rote in
Inr.) end 11 E'lenecty.Ji7.ed lIE ,.."tientE »ere cX:,:ered
to 20 norua 1 subjects 102) end G .?"ticnts »ho had under
Gone s ,,1enectol.:Y for non-hen:olytiC disease (50):!:.146). HS and
nonaj, ::mel E wer-e E ;fire ted Lnt o and 01(; cell .)olmle-
t Lons ultrr centrifuEati':m find Ca2+-ATPaSE Dctivity '\oISS
shown tQ be ese-labile. difference WBE detected in either
y:>unG or old ce l.Le uhen Hf Bud norua L ghos t s were compaz'ed ,
Another aee-labile GOT, ue s higher in He cells.
The effect of a younC cell wee further de
nonstrated in G witn elevDted reticulocyte counts
(5 to due to diseases other than HE. These
ghosts ned elevsted Ga2+-ATRsse activity to
both norn.a l, and HS gnos t s (1). fincE HE cells have B
shortened REC surv tvo L even after scLcnectcoy, the activity of
this enzyme would be excected to be elevated in HS GhostE.
These dota suCCeEt that REC meubranes in liS ere relatively de
ficient in GD;;+-f.TPcse activit," This 1:',D:' be related to the
patnogenee Le of dir.'inished def:n;-;:abi1.ity in HS.

HODGKINS DISEASE AND FULMINATING HEMOLYTIC ANEMIA OCCURRING
AFTER PROLONGED REMISSION IN ACQUIRED HEMOLYTIC ANEMIA.
Gary R. Harry S. Jacob, William Krivit, Univ. of Minn.
Hosp., Dept. of Ped. & Med., Mn.

Idiopathic acquired (Coombs J hemolytic anemia (AlHAJ has
been successfUlly treated with steroidS, immunosuppressive
drugs, and splenectomy. The occurrence of malignancy and
recurrence of hemolytic anemia, despite remission of the AlHA
extending over a decade, prompts this report. One patient who
had recurrent AlHA and thrombocytopenia from 3'> to 14 yrs. of
age was extensively treated with steroids and a short course
of 6-MP and had a splenectomy. He was asymptomatic until 22
yrs. of age when Hodgkins disease was diagnosed with histo
logical features of immunoblastic lymphadenopathy (Luke's).
Despite therapy he died in 6 mo. The second had AlHA for 9
yrs. and was similarly treated with steroidS, splenectomy and
a short course of 1IN2• After 10 yrs. remission the AlHA
became fulminating. He developed multiple thromboses, had a
monoclonal garnrnopathy, had generalized lymphadenopathy and
died in 5 wks. +

Because of the analogy to the NZB mouse model. (Coombs
AIIIA with neoplasms of the lymphatic system) a note of
caution is prescribed in the future care of patients with
AlHA regarding prognosis. Reevaluation of the treatment as
well as more intensive immunologic investigation of patho
physiology of AlHA becomes important. The review of our 20
yrs. experience of childhood AlMA indicates that it may not
be a benign process.

SEPHADEX ADSORPTION OF CONJUGATED BILIRUBIN: A NEW OBSERVA
TION. Montgomery C. Hart and Wanda Woznicki. Perinatal Lab.,
st. Joseph's Hosp, , Phoenix. lIntr. by W. J. R. Dai Iy).

It is widely accepted that unbound unconjugated (free)
Bi lirubin (BR) is neurotoxic and that its presence on a
Sephadex column is a criterion for exchange transfusion (ET).
We have previOUSly reported rapid ultramicro Sephadex column
techniques for detection of free BR and for prediction of the
critical total BR at which free BR wi II occur in newborn in
fant sera. Adsorption of conjugated BR by Sephadex has not
previously been reported. Conjugated BR is not considered
neurotoxic and its presence on a column should not indicate a
need for ET. Sephadex adsorption of conjugated BR from in
fant serum in the absence of free BR could therefore result
in unnecessary ET therapy. The presence of each of these BR
fractions in column eluates is detectable Dy thin layer chro
motography sinc:e they have different Rf values. BR was ad
sorbed from the sera of 22 hyperbilirubinemic infants in our
nurseries. The column eluates of six of these exhibited con
jugated BR alone or in addition to free BR. This occurred
only when the conjugated BR fraction in serum exceeded 3 mg%.
ET should be reserved for infants either with free BR or with
a total BR near the critical level. Consequently, proper
management of hyperbi lirubinemic infants requires knowledge
not only that Sephadex-adsorbed BR is present, but also
whether it is conjugated or unconjugated.

LONG-TERM SURVIVORS OF ACUTE LYMPHOBLASTIC LEUKEMIA (ALL) OF
CHILDHOOD. F. A. Hayes, K. Y. Wong, B. C. Lampkin, and
A. M. Mauer, Children's Hosp. Research Fndn., Univ. of
Cincinnati College of Medicine, Cincinnati, Ohio.

The following is a review of the results of sequential
anti-leukemic therapy in 84 children diagnosed to have ALL
from 1960 to 1967. All children with ALL were included in
the study. The data were analyzed through December 31, 1972.
Chemotherapy was the same for long-term survivora and non
survivors, and no central nervous system (CNS) prophylactic
therapy was used. The results are as follows:

No. of Survivors in
Years No. of No. of at Least 1 Remission No. in First

Patients for 5 Years or More Remission
5 84 18 11 (> 60 mos.) 4
7 61 13 7 (> 84 mos.) 2

10 33 7 5 c> 120 mos.) 2
By statistical analysis there was no difference between sur
vivors and non-survivors in age of onset, presenting signs and
symptoms or initial blood counts. However, a longer median
duration of first remission (40.5 mos. vs. 7 mos.) and a de
creased incidence of CNS leukemia were found in the long-term
survivors. From our results and results reported with the
use of intensive combination chemotherapy and CNS prophylaxis
with 1200 rads or less, approximately 20% of children with
ALL survived 5 years or more. It would, therefore, appear
that factors other than the method of adminiatering chemo
therapy determine long-term survival in ALL of childhood.

LONG-TERM SURVIVAL IN ACUTE LYMPHOBLASTIC LEUKEMIA (ALL) COM
PLICATED BY RETICULUM CELL SARCOMA (RCS) AND CENTRAL NERVOUS
SYSTEM DISEASE. F. A. Hayes, K. Y. Wong, B. C. Lampkin, and
W. K. Schubert, Children's Hosp. Research Fndn., Univ. of
Cincinnati College of Hedicine, Cincinnati, Ohio.

The unusual course in an ll-year survivor of ALL is de
scribed. A now 19-year-old girl was diagnosed to have ALL in
April, 1961. The first 2 remissions lasted 11 and 21 montha
respectively. A third remission was induced in April, 1965
after a relapse of 13 months. All therapy was discontilDled in
April, 1969 because of hemorrhagic cystitis due to cyclophos
phamide. RCS of the mandible was diagnosed in January, 1970.
RCS recurred in April and December, 1970 and in March, 1971.
Complete remissions were obtained each time with irradiation
or irradiation plus vincristine. In April and June, 1971 the
patient presented with diplopia. The spinal fluid contained
blast cells of undetermined type. It, therefore, was not pos
sible to determine whether the CNS involvement was due to ALL
or RCS. Cranial irradiation and intrathecal methotrexate were
given on both occasions, resulting in clinical remission and
clearance of the spinal fluid of cells. Bone marrow examina
tions have been normal since April, 1965. No therapy has been
given since June, 1971 and no evidence of malignant disease
has been present since that t:fJne. Long-term survival of ALL
and clinical remission of RCS and CNS disease were obtained in
our patient without intensive therapy. Thus, it would appear
that host factors have played a prominent role in the favor
able outcome of 2 primary malignancies in this patient.
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ERYTHROCYTE COMPOSITION, IN SICKLE CEU, ANEMIA. Stanley
Hellerstein and Tasanaporn Bunthrarungroj. (Intr. by
Herbert Wenner). Univ. of Mo. Sch. of Med. at K,C.i The
Children i s Mercy Hasp., Dept. of Ped., Kansas City, Mo.

Red cell solids, Na, K, Mg, and Cl have been examined
on 62 occasions in 19 children with sickle cell anemia.
Using the solids/kg RBC as the base of reference, the
data divide the children with sickle cell anemia into
three groups. Group 1 (5) Normal RBC solids (335.8 +
8 •9 gm/kg RBC)i Group § (7) Elevated RBC solids 6
gm/kg RBC)i and GrouPa

(6) RBC solids normal on some
occasions and elevate on others. RBC Na, K, Mg, and Cl
are usually normal when RBC solids are in the normal
range. Increased RBC solids are usually associated with
increased RBC Na and decreased RBC K per kg RBC and per
kg RBC H20. RBC Mg is usually normal while RBC Cl shows
considerable variation. The observed abnormalities in
erythrocyte composition are not those which would result
from anomalous distribution of the l3lIHSA tracer for
trapped intercellular plasma. Similarly, the observed
alterations are distinct from those caused by in vitro
sickling. Deoxygenation in vitro causes deformity of
the cells, a decrease in RBC solids and RBC K, and an
increase in RBC Na. There was no correlation between
the alterations in red cell composition and the clinical
state of the children, but there was positive correla
tion between the number of irreversibly deformed RBCs in
the stained smears and red cell solids.

DISEASE PATTERNS AND RESIDUAL ABNORMALITIES IN ACQUIRED
APLASTIC ANEMIA OF CHILDHOOD. James D. Hilton, Melvin H.
Freedman, E. Fred Saunders, Peter D. McClure, Div. of
Hematology, The Hosp. for Sick Children, and Dept. of
Pediatrics, Univ. of Toronto, Toronto, Canada (introduced by
Henry Levison).

In the past 10 years, we have examined 23 children with
acquired aplastic anemia. Two cases followed hepatitis and 3
followed chloramphenicol administration. In the others, there
was no known precipitating factor. A review of the original
marrow aspirates, hemoglobin values, leukocyte and platelet
counts was not helpful in prognosis. The occurrence of sepsis
was of significance as all 13 children with proven sepsis
died. All patients received either prednisone alone or in
combination with androgens. Ten children survived from 1 to
9 years and 8 of these were reassessed at this time. All have
residual thrombocytopenia of 30,000 to l40,000/mm3 (normal
>150,000). One case has leukopenia and 2 have absolute
neutropenia. None has anemia. Marrow fragments remain hypo
cellular in 3 children. The fetal hemoglobin has stayed ele
vated ()2%) in 3 children and appears to reflect the severity
of residual disease in that the highest values (16.8% and
are found in 2 patients with the most abnormal blood work.
Serum iron values are normal in all. Unexpectedly, 4 cases
have markedly elevated iron binding capacities. Surviving
children with acquired aplastic anemia do not completely
recover but may have persistent abnormalities of blood and
bone marrow for an indefinite period of time.

EFFECT OF FOLiC ACID ANTAGONISM ON SYNTHESIS OF and BY
BONE MARROW CELLS. George R. Honig. R. George Mason. and
Loyda N. Vida. Univ. of Illinois, Col. of Med., Univ. of 111.
Hosp., Dept. of Peds. and the Sickle Cell Center, Chicago, 111.

The percentage of abnormal hemoglobin present in the blood
of a heterozygous individual falls within a relatively narrow
range for most variant hemoglobin forms, and appears to be
primarily under genetic control. Nongenetic factors, includ
ing iron deficiency and folic acid deficiency have been report
ed to alter the percentage of the abnormal hemoglobin in the
heterozygote, in some cases to a severe degree. In order to
study this phenomenon in a controlled manner, synthesis of
chains of hemoglobins A and S was determined in bone marrow
cells of a child with sickle cell trait before and after folic
acid antagonism was effected by administration of
Globin synthesis was studied by measurement of L-leucine-14C
incorporation into chromatographic globin fractions. Bone mar
row were obtained prior to methotrexate treatment and
again after the drug had been given for 6 weeks. At the time
of the second study urinary excretion of formiminoglutamic
acid was significantly elevated, providing biochemical evi
dence of folate antagonism. The percentage of hemoglobin S
remained unchanged throughout the course of the study, and
and synthesis was not affected by the methotrexate. Syn
thesis of these hemoglobin forms appears not to be influenced
by folate antagonism due to methotrexate, but may be altered
by deficiency of a folic acid cofactor whose formation is not
affected by this drug.

EFFECT OF CYANATE ON RED CELL SURVIVAL IN CONGENITAL HEINZ
BODY ANEMIA. George R. Honig. R. George Mason. Loyda N. Vida,
and Unsal Gunay. Univ. of Illinois College of Medicine,
Univ. of 111. Hosp., Dept. of Pediatrics, Chicago, Illinois.

The antisickling effect of cyanate is attributed in part
to an increase in the 02 affinity of the blood resulting from
carbamylation of the hemoglobin. We have examined the effect
of cyanate on red cell survival in a patient with an unstable
hemoglobin. This variant (Hemoglobin Abraham Lincoln) under
goes intracellular precipitation by a series of events initi
ated by oxidation of the hemoglobin to the methemoglobin form.
Because methemoglobin formation occurs most readily in par
tially deoxygenated hemoglobin, it seemed possible that an
increase in oxygen affinity might reduce the rate of intra
cellular precipitation and thereby prolong red cell survival.
Erythrocyte survival was studied as described by Alter et al.
(Blood 40:733, 1972). Blood from the patient was incubated
with L-leucine-3H and subsequently with sodium cyanate, 50 mH.
Approximately 50% of the hemoglobin was A
second blood sample was incubated with L-leucine- l C without
cyanate. The cells were washed and into a splenecto
mized volunteer. Radioactivity of both C and 3H declined
at a nearly linear rate. Red cell survival was 12.7 days
with untreated cells and 14.3 days with cells incubated with
cyanate. The presence of pre-existing precipitated hemo
globin in the red cells may have prevented a greater increase
in survival follOWing carbamylation. Treatment of early red
cell precursors with cyanate may produce a greater effect.

UNBALANCED GLOBIN CHAIN SYNTHESIS IN CONGENITAL DYSERYTHROPOI
ETIC ANEMIA. Marilyn A. Hruby and George R. Honig. The
Univ. of Illinois Col. of Med., Univ. of Illinois Hospital,
Dept. of Pediatrics, Chicago, Illinois.

Hematologic evaluation of a five year old girl with life
long transfusion-dependent anemia demonstrated the character
istic findings of congenital dyserythropoietic anemia (CDA)
type II. Bone marrow abnormalities consisted Of erythroid
hyperplasia with karyorrheXis, multinuclearity and fragmenta
tion of late stage normoblast nuclei. Ferrokinetic studies
indicated a marked degree of ineffective erythropoiesis with
rapid iron clearance (tt = 40 minutes), increased iron turn
over (3.86 mg/day/IOO ml), and decreased iron incorporation
into hemoglobin (12.3% at 10 days). No red cell serologic
abnormalities were detected. Globin chain synthesis
performed by measuring the incorporation of L-leucine- l C
into globin by reticulocytes from the child demonstrated an
abnormal balance between the synthesis of the a and
globin components of hemoglobin with a-chains being synthe
sized in excess. The ratio was approximately 0.69.
Heretofore findings of this kind have been found only in

and related disorders including hemoglobin
Lepore disease, and in certain unstable
hemoglobinopathies. Our findings would suggest that this
form of congenital dyserythropoietic anemia may represent a

disorder or may be an acquired
1ike abnorma li ty.

CORRECTED CARBOXYHEMOGLOBIN (COHb) - A SENSITIVE INDEX OJi' HEM
OLYSIS IN JAUNDICED NEWBORNS (NB). Stephen R. Kandall. Stephen
A. Landaw and M. Michael Thaler. Univ. of California, San Ji'ran
cisco, Dept. of Pediatrics, and univ. of California, Berkeley,
Donner Laboratory.

COHb values reflect rates of heme degradation when correct
ed for contamination with ambient CO (aCO). Correction was
possible in NB, who were found to equilibrate COHb and aCO ex
tremely efficiently. compared with adults to 15 min vs
4 to 5 hr). The relationship between COHb and aCO was highly
significant (p<O.Ol). Corrected COHb in jaundiced NB was
0.71 ± 0.04% in fullterm (T), 1.79 ± 0.021% in premature (P)
and 2.0 ± 0.15% in those with Rh disease (H). The difference
between T and P or H was p<O.OOl; the difference between P
and H was not significant. COHb declined during the 1st week
in T and P, but remained higher in P. After 4 weeks, T and P
had similar COHb (0.80 ± 0.08). The correlation between ser
um bilirubin (B) and COHb was not significant in T or p. but
was significant in H. On this basis (COHb/B) , T were clearly
separable from H. whereas P frequently overlapped H. Photo
therapy had no effect on COHb.

These results indicate that corrected COHb provides a sen
sitive index of hemolysis in NB. Excessive heme breakdown
appears to be a major factor in jaundiced prematures. In con
trast. jaundice in mature NB appears to reflect other mechan
isms. Phototherapy does not contribute significantly to
heme breakdown.
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COAGULATION CHANGES AFTER ACUTE BLOOD LETTING
Drs. G. Karaya1cin, K. Y. Kim and A. J. Aba11i - Stony Brook
School of Medicine, Pediatrics Department and Queens Hospital
Center Affiliation of The Long Island Jewish-Hillside Medical
Center, Jamaica, New York 11432

Coagulation studies were performed in 10 rabbits before
and after removal of 15-25 ml of blood per kg. All animals
in which 15-20 ml per kg. were removed survived. Hemoglobin
and hematocrit values decreased by 30% of initial values in
30 minutes. Prothrombin, partial thromboplastin and plasma
recalcification times and factors II, V and (II-VII-X) were
essentially unchanged. Mean platelet counts decreased from
412,000 to 318,000 and fibrinogen level from 284 to 188 mg%.
Withdrawal of 25 m1 per kg. in 3 rabbits was fatal in 3 to
30 minutes. Hemoglobin and hematocrit values dropped only by
24% of original values. Coagulation studies before and after
again were essentially unchanged except for fibrinogen and
platelets. The former mean values dropped from 302 to
240 mg% and platelets from 482,000 to 333,000. No changes
occurred in tests for split products of fibrinogen. There
fore rapid removal of blood even when fatal does not induce
changes suggestive of DIC.

SHOULD BLOOD LEAD LEVElS BE CORRECTED FOR ANEMIA? J. Kochen,
Y. Greener,Albert Einstein Col.of Med.,M:mtefiore Hosp.& Med.
Ctr.,Ilept. Ped., Bronx, New York (Intr. by Laurence Finberg)

Blood lead (Ph) levels provide the best means for assessing
Ph intoxication. It is generally accepted that the clinical
evaluation of a given blood Po level requires correction for
anemia. This is based on the assumption that the capacity of
the blood to carry Ph is limited by the volume of red cells.
The following results question the validity of this assumption
at hematocrit (hct.) and Ph levels in the clinical range. (1)
The uptake of Ph by red cells was determined !!!. Y!:!£2. at vary
ing hct and Ph levels. Red cell volume was not a limiting fac
tor in Ph uptake at hcts above 5% and Ph levels below 250
(2) Blood at varying hcts was dialysed against plasma contain
ing Ph. At equilibrium no increased uptake of Ph was found at
higher hcts. (3) Rats with varying hcts owing to bleeding or
transfusion were injected LP. with Ph. Subsequent uptake of
Ph by blood did not correlate with hct. (4) Rats were exposed
to 1% Ph in their drinking water for 4 months. No correlation
between hct and Ph levels was found. (5) Ph was injected into
yolk sacs of chick embryos. No correlation between hct and
blood Pb was found after 14 days. (6) No significant differ
ence could be found between maternal and newborn infant blood
·Pb levels despite the marked differences in hct between the
two groups. It may be concluded that anemia is not a limiting
factor in blood Pb uptake and that correction for low hct is
unnecessary and may result in an incorrect estimation of soft
tissue Ph burden. (Supported by United Cerebral Palsy Fndrr.}

ANIMAL MOD3L SYSTEM FOR SICKLE CELL ANEMIA.J.Kochen,R.Kravath,
S.Baez,Albert Einstein Col. of Med.,Montefiore Hosp , & Med.
ctr.,Ilept. Pediatrics,Ilept·. Anesthesiology, The Bronx, NewYlrk
(Intr. by Laurence Finberg)
An animal model system which permits direct microscopic obser
vation of the effects of sickling on the microcirculation has
been developed. Rats have been kept alive for up to one week
following exchange transfusion with normal human blood and
blood from patients with sickle cell anemia. An infusion pump
connected to femoral artery and vein cannulas in the anesthe
tized animal was used to provide a continuous and balanced in
fusion and withdrawal of blood. The volumes exchanged were
equivalent to the total rat blood volwnes,resulting in a sub
stantial replacement of rat red cells by human cells. The cir
culation of these cells through the microvasculature of the
meso-appendix of the living animal was visualized by direct
microscopy. Similarly, sickle blood was perfused through the
isolated rat meso-appendix preparation following cannulation
of the ileocolic artery and vein. The presence of sickled
cells resulted in slowing of blood flow,red cell sludging and
progressive plugging of the microvasculature by aggregates of
sickled cells. Histologic examination of various tissues from
rats transfused with oxygenated sickle blood and then subject
ed to hypoxia shows widespread intravascular sickling and
plugging of microvessels with inspissated masses of sickled
cells. These pathologic sections bear a strong resemblance to
post-lOOrtem findings in patients with sickle cell anemia.
(Supported by U.S.P.H.S. grant HL-14808-o1.)

EFFECT OF CANCER CHEM:lTHERAPEUTIC AGENTS ON FIBRINOGEN-FIBRIN
CONVERSION AND STABILIZATION. Robert
Thomas!!.. Boyd*, Glenn!.. Stoner* and Betty,[. Cox*. Univ.
of Va. Schools of Medicine and Engineering, Depts. of Ped
iatrics and Materials Science, Charlottesville, Va. 22901

In a variety of tumors, successful implantation of
metastases is associated with fibrin formation. Anticoag
ulants have been reported to reduce the numbers of such
metastases. Chemotherapeutic agents were studied to de
termine if any of these agents discouraged fibrin formation.
Thrombin time, urea solubility and EM of fibrin formed were
studied. Electrical resistance was measured during recalci
fication. twp patterns of abnormality were seen:1)pro10nga
tion of thrombin time, abnormal EM and urea solubility cor
rected by EACA;2)normal thrombin time, abnormal fibrin by EM
and urea solubility not corrected by EACA. MTX, CTX and NH2
produced abnormalities of the first type, interpreted as re
lated to increased fibrinolysis. L-asparaginase, daunoru
bricin and adriamycin produced the second type, attributed
to lack of fibrin stabilization. The defect produced by 5
FU and TIC mustard were profound and showed features of both
types of abnormalities. It is concluded that high concen
trations of some chemotherapeutic agents impair fibrin for
mation. In addition to anti-mitotic activity, prevention of
metastases may reflect the inability to support a fibrin bed
for the tumor.

A COMPARATIVE STUDY OF RED CELL ADAPTATION TO
HYPOXIA IN NEWBORN INFANTS AND OLDER CHILDREN.
Michael S. Kramer* and Norman S. Ta1ner, Dept. of P'ed; ,
Yale University School of Medicine, New Haven, Conn.

Red cell adaptation to hypoxia was assessed in newborn in
fants and children older than 6 months by measuring red cell
2, 3-diphosphoglycerate (2,3-DPGj, P50, and Hb A and F
ratios. In the older group (7 months-23 years), with over 95%
Hb A, those children who were hypoxic due to congenital
heart disease had red cell 2, 3-DPG values of 6520+850 nmo1e
/rnl RBC (mean +S.D.), and P50's of 29.5+1.1 mm Hg,
Patients with acyanotic cardiac disease had- values of 4530+
610 nmo1e/ml RBC for 2, 3-DPG and 26.0+0.6 mm Hg for 
P50' In the newborn group, with predominantly fetal hemoglo
bin, the cyanotic infants had 2, 3-DPG's of 7140+1140 nmo1e/
rnl RBC and P50'S of 25.6+1.4 mm Hg as compared to con
trol values of 4090+730 nni"01e/m1 RBC and 21.0+1.1 mm Hg.

Thus, 2, 3-DPG synthesis is indeed stimulated in hypoxic
neonates to a degree at least as great as in older children.
By taking into account the relatively weaker binding of 2, 3
DPG to Hb F, i. e., by use of the concept of effective 2,3
DPG concentration (%HbA X DPG + 0.4 X %HbF X I;>PG), the
relationship between P50 and 2, 3-DPG can be shown to be
identical in the 2 groups. These results cast serious doubt
on the theory of end-product inhibition of 2, 3-DPG synthesis.

URINARY HOMOVANILLIC ACID: A SENSITIVE INDICATOR OF NEURO
BLASTOMA. LaBrosse, Priscilla and Audrey
[. Evans, Univ. of Maryland Sch. of Med., Depts. of Surg. and
Ped., Baltimore, and Children's Hosp. of Philadelphia, Dept.
of Oncology, Philadelphia.

3-Methoxy-4-hydroxyphenylacetic acid (HVA) was first re
ported to be elevated in the urine of patients with neuroblas
toma by von Studnitz (K1in. Wschr. 40:163, 1962); since that
time there have been few additional reports on the urinary
excretion of this metabolite by patients with neuroblastoma.

Our recent studies on urinary excretion of 8 catecholamine
metabolites by these patients demonstrate that HVA is the most
sensitive indicator for the tumor. HVA was significantly ele
vated in the urine of 11 of 15 patients with active disease • .
Vanilmandelic acid (VMA) was also elevated in 10 of these pa
tients, but the levels of HVA were markedly elevated in 2 pa
tients whose VMA levels were borderline. In 1 patient, HVA
was excreted at over 8 times normal at diagnosis. His urinary
HVA levels decreased to normal for 2 months following radia
tion and chemotherapy, then rose to 5 times normal 3 weeks
prior to return of clinically apparent disease. During sub
sequent months, urinary levels of HVA closely paralleled exac
erbation of disease and response to chemotherapeutic agents.
These findings emphasize that urinary HVA can be a sensitive
diagnostic and prognostic aid in patients with neuroblastoma,
and they indicate that assay of urinary HVA should be rou
tinely incorporated into the initial evaluation and follow-up
of these patients. (Supported by NIH Grant CA-08726.)
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JUVENILE CARCINOMA OF THE PANCREAS: EVIDENCE FOR IN VITRO
AND IN VIVO DIFFERENTIATION. Vita J. Land and Milton N.
Goldstein, Washington University School of Medicine, Depart
ments of Pediatrics and Anatomy, St. Louis, Mo. (Intr. by
Teresa J. Vietti).

A liver biopsy was obtained in 1968 from a 7 year old girl
with an abdominal mass and hepatomegaly. A portion of the
tissue from this specimen, which on histologic diagnosis was
thought to be neuroblastoma, was explanted in vitro. Only
sheets of epithelium grew out. Electron microscopic studies
of these cells demonstrated that the outgrowth contained un
differentiated cells, some of which contained microvilli.
Clinical response was obtained with radiotherapy and chemo
therapy (vincristine, cyclophosphamide, and later adriamycin).
A second liver biopsy was obtained at the time of laparotomy
for bowel obstruction due to tumor in 1972, and again the out
growth was composed of sheets of epithelium, some arranged in
the forms of small ducts. E.M. studies of these cultures
showed that the tumor cells were more differentiated, formed
small lumen and that there were junctional complexes between
the cells. The histology of the tumor was now compatible with
a duct cell carcinoma of the pancreas. These observations
were confirmed by histologic study of the tumor at other meta
static sites.

As tumor growth progresses, malignant cells usually become
more anaplastic - that is, less differentiated. In this child,
a reverse process occurred, and was confirmed by histologic
study of the cultured cells.

PLASMA FIBRINOGEN GEL-FILTRATION CHROMATOGRAPHY IN DISSEMIN
ATED INTRAVASCULAR THROMBOSIS (D.I.C.), Koon-Hung Luke,
Jack Hirsh and Marilyn Johnston (Intr. by R.P.Bryce Larke),
Depts. of Pediatrics and Pathology, McMaster University,
Hamilton, Ontario, Canada.

Detection of left shift of plasma fibrinogen reactive
material by Gel Filtration Chromatography has been advocated
by Fletcher as a sensitive means of early detection of intra
vascular thrombosis. Using Sepharose 4B Chromatographv and
an immunodiffusion technique to detect fibrinogen reactive
material we have characterized the fibrinogen chromatographic
pattern of 25 normal plasma and 14 patients with suspected
D.I.C. Void volume of the column with dextran blue was 10 mI.
In 25 normal plasma studied, detection of fibrinogen reactive
material was at elution volume of 1.70 ± n.15 times the
void volume. In 7 of the 14 patients D.I.C. was confirmed by
thrombocytopenia high products in serum, positive
paracoagulation tests and decreased fibrinogen. 5 of these 7
plasma samples showed left shift of detectable fibrinogen
reactive material at an elution volume earlier than 1.35
times void volume. 'Protamin sulphate precipitation Nas posi
tive in 3 of these 5 samples. Ethanol gelation test showed
no correlation. In the other 6 patients, 2 showed a left
shift of fibrinogen reactive material without other evidence
of D.I.C. other than thrombocytopenia. Our data supports
that olasma fibrinogen chromatography is a useful investi
gative test for the study of disseminated intravascular
thrombosis.

THROMBOGENIC ACTIVU"i OF ANTI-HUNAN 'l'lIYHOCYTI: GLOBULIN (A'I'G)
H.. M.. Haurer, J.. 'l.'homas, F.. Thomas I ,J.. Caul and D.. Burne
Nedical COllege of Virginia, Depts. ofp;(j-:-an.CSurg-;-
Richmond, Virginia

ATG is widely used for immunosuppression in human organ
transplantation. Intravascular thromboses have occurred in
ATG recipients suggesting that it may be thrombogenic. 16
clinical preparations of horse ATG and 3 pools of rabbit
ATG were studied for platelet aggregating activity
and coagulant activity. All ATG preparations had potent PAA
which was not inactivated by heating to 56°C, adsorption
with Bas04, dialysis against saline, and ultracentrifugation.
PAA was not related to hemoaqglutinin, rnicrolymphocyto
toxicity or microcomplement fixation titers of ATG. ATG
also caused release of platelet ADP, activation of platelet
factor 3, and shortening of the partial thromboplastin time
of normal plasma without effect on the prothrombin or
thrombin times. lOOmM aspirin inhibited platelet
and platelet factor 3 activation induced by ATG. Lower
aspirin concentrations (1 and lOmM:) were less inhibitory.
We conclude that ATG preparations are thrombogenic and
should be screened for PAA and coagUlant activity prior
to clinical use. I.V. administration of this material
is not recommended until it is free of thrombogenic activity.
The usefulness of aspirin clinically to prevent thrombotic
complications warrants exploration.

ANTICIPATION AND AVOIDANCE OF ASPARAGINASE-INDUCED ANAPHYLAXIS
Sue MCIntosh, A.D. Schwartz, R.T. O'Brien, G.T. Aspnes and
H.A. Pearson, Dept. of Pediatrics, Yale Univ. School of Mad.,
New Haven. Remission induction in acute leukemia with 1
asparaginase may be complicated by drug-induced anaphylaxis in
10 to 20% of patients. Circulating anti-asparaginase anti
body can be detected by passive hemagglutination (Handschu
macher, !E.,! !.')' and reduction of sensitivity reactions with
6-mercaptopurine has been reported. Children with acute
leukemia received 43 courses of E. coli I-asparaginase, either
500 units/Kg. 3 times weekly or 1;000 units/Kg. twice weekly.
Two of 13 patients receiving I-asparaginase alone developed
antibody prior to the sixth dose. Acute hypotension and
dyspnea followed subsequent drug administration; both patients
responded to intravenous epinephrine. A third child in whom
antibody was detected reacted with acute fever, chills and
vomiting. Thirty courses were given with oral 6-MP, 2.5 mg./
Kg./day, concomittantly with I-asparaginase. All patients
were tested for circulating antibody prior to each injection
of I-asparaginase. No anaphylaxis occurred in this group.
Two patients developed antibody and the drug was withheld.
The concomittant use of 6-MP may reduce, but does not prevent,
sensitization as indicated by production of hemagglutinating
antibody. However, routine employment of the hemagglutination
test for anti-I-asparaginase antibody has permitted anticipa
tion of life-threatening drug reactions and appears reliable
in avoiding clinical anaphylaxis.

INHIBITION OF AGI'IOOMYCIN D AGI'IVITY BY RADIATION TREATED
CELIS. J.Mendecki,C.Botstein,J.Kochen,Albert Einstein Col. of
Mad.,M::mtefiore Ho sp , & Med.Ctr.,Dept. Radiotherapy,Dept.
Pediatrics, Bronx, New York. (Intr. by Laurence Finberg)
Actinomycin D (AMD) is used in combination with other chemo
therapy agents and radiotherapy in a number of treatment regi
mens in childhood neoplasia.When combined with other forms of
therapy,AMD may be used at a time when many bumor- cells are no
longer viable .We show that the activity of AMD may be markedly
dilninished in the presence of killed tumor cells .The inhibitOIY
effect of AMD on the incorporation of tritiated-uridine into
RNA of mouse sarcoma 180 cells was used as the index of AMD ac
tivity.Under standardized conditions, this inhibition was up to
98% effective.The presence of radiation or heat-killed tumor
cells in numbers equal to those of viable cells resulted in a
reduction of the AMD induced inhibition of RNA synthesis to
15%.The addition of native DNA,but not denatured DNA,resulted
in a silnilar reduction in the AMD effect.The presence of DNA
ase reversed the dead cell and DNA-induced inhibition of AMD
activity.Tritiated-AMD incorporation studies showed that the
killed tumor cells had an affinity for AMD was 3 times
that of the viable tumor cells.These findings indicate that
killed tumor cells and their products compete with living cells
for AMD binding and thus decrease the capacity of AMD to inhib
it RNA synthesis.Thus,tumors with relatively larger numbers of
dead cells may be more resistant to the effects of AMD.The raJa
of' dead cells in protecting the liVing tumor cells is a factor
to be considered when designing tumor treatment regimens.
(Supported by the Lisa Casper Fund.)

DISSEMINATED INTRAVASCULAR COAGULATION ASSOCIATED WITH NEO
NATAL LISTERIOSIS. Ron Miller and C. Thomas Kisker, Child
ren's Hosp.,and Children's Hosp. Research Fndn.,Cincinnati, O.

Petechiae may occur with neonatal listeriosis and are usu
ally associated with a fatal outcome. A 2-day-old infant with
listeriosis receiving penicillin and gentamicin developed pe
techiae and the diagnosis of disseminated intravascular coagu
lation (DIC) was established by absent platelets on blood
smear, a decreased fibrinogen concentration, and a positive
serial protamine sulfate dilution test (SPSD). There was also
soluble circulating fibrin (SCF) in his plasma as measured by
a technique based on the ability of fibrin stabiliZing factor
to incorporate l4C glycine ethyl ester into fibrinogen after
the alpha peptide of fibrinogen has been hydrolized by throm
bin. The infant was treated with heparin and survived.
During heparin treatment there was an initial increase of fi
brinogen associated antigen in his serum. The disappearance
of SCF from the plasma occurred within 12 hours. Within 24
hours, there was clinical improvement, a normal fibrinogen
level, a normal SPSD test, and return of platelets on the
blood smear. Heparin was then discontinued. Though no previ
ous studies for DIC in neonatal listeriosis are known, the
petechiae and purpura observed in this illness probably repre
sent unrecognized episodes of DIC. The rapid clearance of SCF,
the improvement of other coagulation tests, and the good clin
ical outcome suggest that a short course of heparin is benefi
cial when neonatal listeriosis is accompanied by DIC.
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IN VITRO INTERFERON PRODUCTION BY LEUKOCYTES OF PATIENTS
WrrliSICKLE CELL DISEASE. Anthony B. Minnefor and
Thomas R. Walters, Dept. of Ped., New Jersey Med. Sch.,
Newark, N. J.
(Intr. by Franklin C. Behrle)

The propensity to develop frequent, often life threatening,
bacterial infections is a well documented complication of many
patients with sickle cell disease. Various studies have re
ported humoral, cellular and mechanical defects which, to
gether, probably account for most of these episodes. In con
trast, sparse information is available concerning the effect
of viral infections on this disease in general, or the re
sponse of individual patients to viral agents. As a prelimi
nary attempt to pursue the latter, an in vitro technique was
used to measure production of a protein with broad
antiviral activity.

Leukocytes were isolated from 16 patients with SCD and in
cubated at 37oC. for 18 hours with high titered New Castle
Disease virus. Aliquots of the supernatant from each reaction
were inhibitory to the replication of Sindbis virus in human
embryonic fibroblast culture. Reciprocals of the supernatant
dilution which inhibited growth of the Sindbis virus ranged
from 16 to 1024. This inhibitor had the following properties
of interferon; it was species specific, non-dialyzable, sensi
tive to trypsin, stable at acid pH and did not directly inac
tivate the test virus. While this suggests an appropriate in
vivo response, this and other aspects of viral infections in
sickle cell disease should be pursued.

DIAGNOSIS OF HEMOGLOBINOPATHIES BY AGAR GEL ELECTROPHORESIS OF
CORD BLOOD. Richard T. O'Brien, Sue McIntosh, Gregg T. Aspnes
and Howard A. Pearson, Department of Pediatrics, Yale
University School of Medicine, New Haven, Connecticut.

Although abnormal hemoglobin states occur with quite high
frequency, detection at birth is difficult because of the
presence of large amounts of Hgb F. The use of agar gel elec
trophoresis at pH 6.2 obviates technical problems. A program
of routine screening of cord blood specimens from black and
Puerto Rican newborns has been conducted for the past seven
months. The following diagnoses have been established:

Number %
Hgb AA (normal) 420 86.5
Hgb AS (sickle cell trait) 40 8.3
Hgb AC (HgbC trait) 12 3.0
Hgb SS (sickle cell anemia) 5 1.0
Hgb SC (Hgb S-C disease) 1 .2
Hgb A-Barts (Clthal. trait) 4 .8
Hgb A+fast Hgb 5 1.0

Identification of infants with major hemoglobinopathies at
birth permits intensive follow up in an attempt to anticipate
and hopefully prevent serious morbidity and mortality from
overwhelming pneumococcal sepsis and profound anemia. Further,
only by identification and careful follow up of a group of new
born infants with sickle cell anemia, can a true assessment of
prognosis and survival of sickle cell anemia in the United
States be determined - information which is not now available.

BONE PAIN: A SIDE EFFECT OF METHDTREXATE THERAPY IN CHILDHOOD
LEUKEMIA. Sean O'Regan, David K. Melhorn, Arthur J. Newman,
introduced by Samuel Gross. Case Western Reserve University
Sch. of Med., University Hospitals, Dept. Ped.,Cleveland,Ohio.

Bone pain has long been a recognized of leukemia in
chi ldhood. This report confi rms the observation that bone
pain and associated xray changes can also be produced by long
term methotrexate (MTX) therapy during complete hematologic
remission. Five patients (age range at onset of disease 3-7
years) maintained on MTX for periods of 7 to 14 months develo
ped incapacitating leg and ankle pain, entirely refractory to
a variety of treatments which included bed rest, radiation,
bracing and splinting. Xray stUdies revealed severe osteopo
rosis of the lower extremities, as well as distal fractures
and microfractures. Cessation of MTX resulted in prompt disap
pearance of symptoms, while hematologic remission was main
tained on alternate drugs. The radiologic abnormalities per
sisted for much longer periods. Although xray abnormalities
in several pati ents were descri bed as "scorbuti c changes,II no
alterations in calcium, phosphorus, or ascorbic acid metabolism
were identified. MTX toxicity should be considered when leu
kemia patients on this drug develop bone pain in the lower
extremities.

HEMOGLOBIN LEVELS IN PRESCHOOL CHILDREN BY AGE, RACE AND
TRANSFERRIN SATURATION by George M. Owen, A. Harold Lubin
and Philip J. Garry. Ohio State Univ., Col. of Med.,
Children's Hosp., Dept. of Ped., Columbus, Ohio.

In a national probability sample for 205 black children
and 275 white children between 24 and 71 months of age and
of comparable socioeconomic status, mean hemoglobin concen
trations were 12.1 and 12.5 gm/dl, respectively (p <.001).
Hemoglobin electrophoresis was performed on all samples and
abnormal hemoglobin types were excluded. We assumed that
differences in serum iron would account for these differences
in hemoglobin levels. However, holding transferrin satura
tion and age constant, we found black children had lower
hemoglobin concentrations than did white children.
Age & TRANSFERRIN SATURATION (Fe/TIBC x 100)
Race 10% 10-14% 15-19% 20%
24-47 ...B. Hgb(SD) ...B. Hgb(SD) ...B. Hgb(SD) ...B.
Black 11 11.3(1.1) 22 12.2(0.9) 18 11.8(0.8) 47 12.6(1.0)
White 17 11.6(0.9) 19 12.4(1.1) 29 12.6(0.8) 93 12.7(1.0)
48-71
Black 13 12.1(1.0) 18 11.7(1.0) 19 11.8(1.0) 57 12.4(1.0)
White 11 12.4(0.9) 22 12.6(0.9) 22 12.8(0.8) 68 13.0(1.0)
These data indicate that even with non-limiting amounts of
iron available in serum (transferrin saturation > 15%),
hemoglobin levels in black children were significantly
(p <.01) lower than in white children.
Supported by Grant MC-R-390050-06-0 from MCHS, DHEW.

MYCOPLASMA-LIKE ORGANISM IN HODGKIN'S DISEASE. Richard T.
Parmley, Samuel.§.:.. Morgan, and H. Biemann
Othersen. (Intr. by Milton Westphal). Depts. of PediatriC$,
Pathology, and Surgery. Medical University of South Carolina,
Charleston, South Carolina.

In four consecutive children with untreated Hodgkin's
disease ultrastructural examination of lymph nodes revealed
unique spherical structures which resembled mycoplasma. The
patients, whose ages ranged from 4 to 10 years, were staged
as CSIAPSIS_H_N_M_' CSIIA3PSIIIS_N+H_M-' CSIIIBPSIIIS+N+H_M-'
CSIVBPSIVL+H_M_' All showed some degree of mixed cellularity.
There was no clinical evidence of mycoplasma infection in any
of the patients. Ultrastructurally, discreet spheroids were
identified singularly and in groups attached extracellularly
to the plasmalemma and within intracellular vacuoles of enor
mous tumor cells, reticular cells, and macrophages. The
spheroids were approximately 200 to 600 millimicrons in
diameter, were limited by a unit membrane, and contained from
20 to 50 closely packed ribosome-like particles evenly dis
tributed throughout the cytoplasm. The pathologic nature of
the spheroid was indicated by the apparent damage to infected
cells in which the microorganism appeared to multiply and
undergo developmental changes. The results of this study do
not determine if a mycoplasma-like organism is primarily or
secondarily involved in Hodgkin's disease. Such organisms
have not been preViously observed in human lymph node tissue
or in Hodgkin's disease.

LYNPHOEPITHELIO/1A Ii< CilILDkEN. T. Eo Pick, H.N. ),aurer, and
N.B-,- (Intr. by W.E. Laupus) Hedical College of va,
Dept. of Pediatrics, Richmond, Virginia

Clinical features and of lymphoepithelioma, a rare
tumor in childhood ,are incompletely reported. Between 1962
1972 9 children,4 and 5 girls,all black,ages 28 mes.-
17 yrs.,were ciiagnosed as lymphoepithelioma of the
nasopharynx. Symptoms included painful unilateral cervical mass
(9/9),weight loss (7/9) ,trismus (5/9),epistaxis (4/9) ,torti
collis (2/9) ,and voice change (2/9).Abnormal physical findings
were tender unilateral cervical adenopathy (9/9) ,nasopharyn
geal mass (7/9) with soft palate depression (4/9) ,and 6th
nerve palsy (1/9).Radiographs revealed mastoiditis (2/9),
Lasilar skull erosion (2/9) and nasopharyngeal mass (3/9) .None
of the tumors was resectable. 7 were treated initially with
radiotherapy (R.T.) alone (4000-6000 r),and 2 with R.T. (4550,
6000) plus daily oral cytoxan. 8 children showed complete
tuu.or regression for 2 mos. to 6+ yrs. 3 of the 8 responders
had local recurrences or distant metastases (lunq,bone,nodes)
at 2-6 mos. following R.T. alone. These 3 were treated with
additional R.T. and oral cytoxan was added. There was partial
response in the 2 with metastases and complete tumor regres
sion for 3+ yrs. in the child with local recurrence . Other
antitumor agents were of no benefit in those with metastases.
6 children remain in remission for 2 mos. to 6+ yrs. 3 of
these are maintained on oral cytoxan. The 3 deaths occurred
after metastases developed.
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The genes for GdA- and Hgb S are on two different chromo
somes. At conception, the frequency of GdA- in SCA offspring
must be identical to that in the general Afro-American popu
lation. The increased frequency of GdA- among SCA patients
indicates that concomitant inheritance of GdA- enhances the
probability of survival of the SCA patient. The increasing
frequency with age suggests a protective effect of GdA- in
SCA throughout the patient's life.

INTERACTIONS OF G6PD DEFICIENCY AND SICKLE CELL ANEMIA.
Sergio Piomelli, Laurence Corash and Mohamed Arzanian.
Department of Pediatrics, New York University School of
Medicine.

The interactions between the African type of G6PD defi
ciency (GdA-) and sickle cell anemia (SCA) were studied.

In SCA patients the G6PD genotype cannot be assessed sole
ly by the biochemical assay, which might appear normal in
GdA- individuals as a result of the young mean red cell age.
In 56 unrelated male SCA patients the correct G6PD genotype
was established by a combination of assay, electrophoresis
and cytochemical staining of individual red cells.

Of 56 SCA males 15 (27%) were GdA- and 6 (11%) GdA+,
of 207 Black males 22 (11%) were GdA- and 22 (11%) GdA+. The
frequency GdA- among SCA patients was significantly in
creased: X = 8.12; p < .01. There was a tendency to in
creasing frequency with age.

Age Group
GdA-/total

1-10 Years
6/28 (21%)

11-20 Years
4/16 (25%)

Over 20 Years
5/12 (41%)

A RAPID, SIMPLE TEST FOR DETECTION OF SICKLE HEMOGLOBIN (Hb S).
Elias Schwartz, Toshio Asakura and Sh10mo Friedman, Univ. of
Pennsylvania, Children's Hosp., Depts. of Ped. and Biophysics,
Philadelphia, Pa.

The most commonly used tests for Hb S rely on abnormal
properties of deoxy-Hb S or on electrophoretic mobility of
the hemoglobin. We have found that oxy-Hb S is abnormal in
its ease of denaturation by mixing. This property is useful
in detecting Hb S in hemo1ysates. The mechanical instability
of oxy-Hb S is easily demonstrated by the turbidity which de
velops on shaking one drop of sickle cell disease (Hb SS)
blood in 2 m1 of water for a few minutes. An extension of
this test distinguishes between sickle cell trait (Hb AS) and
Hb SS. The hemo1ysate is 6haken for 15 minutes. A Hb SS
solution loses most of its color during this time due to pre
cipitation of Hb S. A Hb AS solution will also become turbid,
but it only loses one-half of its color. Further studies
have shown that denaturation is maximal at pH 8.0, and is
increased by raising ionic strength. A quantitative test may
be performed by diluting hemo1ysates in 0.1 MTris HC1 buffer
at pH 8.0 and shaking on a Vortex mixer. After 10 minutes,
10% of Hb AA, 44% of Hb AS and 90% of Hb SS are precipitated.
Hb CC acts similarly to Hb AA, and Hb SC to Hb AS. Hb F'is
similar to Hb A and does not protect Hb S from denaturation.
This abnormal property of oxy-Hb S may serve to confirm the
presence of Hb S, or as a rapid bedside screening test.

SCREENING TEST IN N..vIBORNS. Alvin H.
Schmaier,Harold M.Maurer,Charles L.Johnston and
Scott. Medical College of Virginia,
and Richmond, Virginia

Although '" -thalassemia trait may be diagnosed in the
newborn by the presence of Hgb Barts, no simple screening
test for this disorder is available.Our aim was to determine
whether the mean corpuscular volume (MCV) and mean corpus
cular lIgb could serve this purpose.Capillary blood
samples from 200 full-term black infants ,1-3 days of age,
were drawn for determination of PBC indices (Coulter S) and
Hgb electrophoresis (cellulose-acetate).

Of the 200 infants, 9 had MCV's of 94u3 and t'ICH's of
29.5uug and of these, 6 (67%) had Hgb Barts ranging from

3 to 6.6% of total HgL. No infant witb Hgb Barts had indices
in the normal range (normal values expressed as minus
tolerance limit: ncv 106.4 - 9.4; 11CH 34.5 - 3.5).

We conclude that or;,-thalassernia may be easily detected
through MCV and screening of newborn populations at
risk.An I.\CV .., 94u3 and MCH 29.5uug in the newborn is
abnormal and should be followed by a Hgb electrophoresis.
Our 3% incidence of is consistent Witil its
reported incidence in blacks.

ERYTHROBLASTOSIS FETALIS SECONDARY TO MATERNAL
AUTOIMMUNE HEMOLYTIC ANEMIA. (AIHA) Julian B. Schorr,
Richard Foss, P't,lIis Schorr. lntr, by Murray Davidson.
Albert Einsteinollege of Medicine-Bronx Municipal Hospitol Cen
ter, The Bronx-Lebanon Hospital Cenler, Bronx-New York.

AIHA rarely couses erythroblastosis. The infont of a 25 year
old primigravida became onemic, hematocrit falling to 19% at 12
days with normoblastosis and positive direct antiglobulin test.

The mother had thrombocytopenia ond AIHA due to anti-e, al
age 13. Her illness, initially responsive, became stormy and
unresponsive both to steroids and spleneclomy, then remitted with
6 MP. She remained well for 8 yeors, receiving no therapy for
the last 6 yeors.

Late in this pregnancy, a slighl fall in hemoglobin was noted,
At term a circulating panagglutinin was found. Following delivery
the mother developed progressive pallor ond weokness and on the
12th post-partum day was rehospitalized with hematocrit 11%, retic
ulocytes 0.0% and antiglobulin test strangly positive. Following
transfusion and 4 months of steroid and 6 MP theropy, the process
remitted; she has been well for 8 months, off all therapy.

Reappearance of AIHA during pregnancy in a woman who has
been well for 8 yeors is unusual as is the presence of hemolytic
diseose in her offspring. Review of the literature suggests that
pregnancy may cause exacerbation of AIHA, and that women with
this disorder should be so informed.

LONG-TERM MANAGEMENT OF FAMILIAL ERYTHROPHAGOCYTIC
LYMPHOHISTIOCYTOSIS. Narayan Shah and James A.Wolff.
ColI. of Physicians &Surgeons, ColumbIa Unlv. and
the Babies Hosp. Dept. of Ped. New York City.

Familial erythrophagocytic lymphohistiocytosis
is a disease involving the reticuloendothelial sys
tem, manifested clinically by hepatosplenomegaly,
fever and pancytopenia. This entity has been des
cribed under various names. No case reported to date
has survived more than six months after diagnosis.

We describe two cases in two different families,
in which the first sibling died of the disorder
within six months of diagnosis, whereas the second
affected sibling in each family has survived thus
far. In the first family, the patient is in good
health after four years and in the other family the
disease in the second affected sibling has been
under control for 7 months. Both living subjects
have been treated with oral Methotrexate and Pred
nisone daily. When the Prednisone dosage has been
greatly reduced or discontinued, relapse of the
disease has occurred rapidly.

The etiology of the disorder is not known. Our
cases have shown immunoglobUlin deficiency. During
remission splenic function, as tested by Tc-99 scan,
has been normal in one patient. Immune deficiency
may playa role. No support for an infectious or
malignant origin has been advanced.

PRESENCE OF ANTI-NUCLEAR ANTIBODY (ANA) ON THE RED CELL
SURFACE IN SYSTEMIC LUPUS ERYTHEMATOSUS (SLE). Ashok Shende,
Dario Perez & Arthur Sawitsky. Long Island Jewish-Hillside
Medical Center, New Hyde Park,N.Y. (Intr.by Philip Lanzkowsky)

The presence of ANA on the red cell surface in SLE has not
been reported. Nine patients with SlE were studied: 7 had
positive red cell eluates for ANA, 6 of these had positive
serum ANA & 5 had positive direct anti-globulin test (Coombs).
A positive ANA test was found in the red cell eluate of one
patient whose serum ANA tests were negative although serum
ANA tests in the patient were positive 3 months previously.
In the remaining 6 patients both Serum and red cell eluates
were positive. In vitro absorption elution experiments were
performed using blood group compatible patient and control
serum and red cells. When normal Serum was incubated with the
patient's red cells, ANA could be detected in the normal
serum. When the patient's serum and the patient's eluted red
cells Were incubated recoating of the patient's red cells with
ANA took place. When control red cells were incubated with
patient's serum, ANA could be eluted from saline washed post
incubation control cells. It is concluded that ANA is absorbed
on the red cell surface in patients with SLE whose serum ANA
may be positive or negative at the time of testing. In vitro
studies demonstrate the passive absorption of ANA to the red
cell surface in patients with SLE. Tests for ANA in red.cell
eluates of patients with negative serum ANA may be valuable in
the diagnosis of subtle cases of SLE.
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PROGNOSIS OF ACQUIRED APLASTIC ANEMIA IN CHILDHOOD: Stuart
!.:. Siegel, #inl Jorge Ortega, .9.!!::9.! 1h Nyman,
Kenneth O. iiams, Gussie R. Nomie A. S ore, and
Myro! Karon. Children's Hosp:-o Los ngeles, usc"'"Sc'h:" of Med,
Los ngeles, California.

While combined androgen and corticosteroid therapy in ac
quired childhood aplastic anemia is widely used, the efficacy
of such therapy is presently the subject of controversy. To
clarify the role of these agents in altering the natural his
tory of this disease, data were analyzed from 58 patients seen
and followed at this institution in the past 23 years. Thir
teen (22.4%) of the patients survived. The remaining 45 pa
tients succumbed to infectious and/or hemorrhagic complica
tions; 75% of these patients died within 6 months of diagno
sis. Three of 17 patients receiving no specific therapy, 8 of
26 receiving corticosteroid alone, and 2 of 15 patients re
ceiving androgen and corticosteroid survived. Factors corre
lated with unfavorable prognosis included age at diagnosis> 5
years; initial bone marrow demonstrating marked hypocellu
larity with < 5% erythroid precursors, < 10% myeloid precursors,
>60% lymphoid precursors, and/or increased numbers of tissue
mast cells, plasma cells, and macrophages. Presenting signs
and symptoms, initial hemogram and reticulocyte count, and in
creased bone marrow fat were of no prognostic value. These
data support the conclusion that the prognosis in acquired
childhood aplastic anemia is not improved by the addition of
androgen therapy. Further improvement in outcome awaits the
use of newer methods of preventing infectious and hemorrhagic
complications, and the development of more effective thera
peutic agents.

GLUCOSE-6-PHOSPHATE DEHYDROGENASE DEFICIENCY (G-6-PD) IN HEMO
PHILIA B. Lance Sieger, Jack Lazerson, Gussie Higgins. (Intr.
by Myron Karon). Division of Hematology, Childrens Hosp. of
Los Angeles and Department of Ped., USC School of Medicine,
Los Angeles, California.

Both the genes associated with G-6-PD and Factor IX are
located on the X-chromosome. To date, no evidence for close
association between these two genes has been described. We
have studied a family in which red cell G-6-PD deficiency and
Hemophilia B appear to be inherited The family of
the propositus consists of 4 'brothers and I sister. Three of
the boys manifest Hemophilia B clinically and have markedly
decreased Factor IX activity levels by assay. The mother of
this family has an intermediate level of G-6-PD activity con
sistent with a heterozygous state and has normal Factor IX.
Her father was a "bleeder". All 3 brothers with Hemophilia B
have very low levels of G-6-PD in their red cells. The sister
has a decreased level of erythrocyte G-6-PD activity, inter
mediate between the levels of her mother and of her hemo
philiac brothers. and normal Factor IX activity. The normal
brother has normal red cell G-6-PD and Factor IX activity.

It appears likely that both the abnormal genes for Factor
IX and G-6-PD are located on the same X-chromosome in the
mother and, furthermore, that these are linked in view of the
absence of evidence of crossing over in any of the 5 children
in this family. These data would imply that the sister is an
obligate carrier of Factor IX deficiency.

NUCLEOTIDE METABOLISM IN PLATELET FUNCTIONAL DISORDERS
Clive C. Solomons, William E. Hathaway, and Edward A. Millar,
Univ. of Colo. Med•. Ctr" Dept. Ped., Denver and Shriners
Hospital, Chicago, Ill.

This investigation correlates the nucleotide biochemistry
of platelets with their physiologic function in several
disease states. The incorporation of U-C-14 adenine into
ATP, ADP, AMP, IMP, cyclic-AMP, and hypoxanthine was de
termined in platelet-rich plasma (PRP) of 82 subjects. Plate
let aggregation to ADP, I-epinephrine and collagen was done
concurrently. The % of the nucleotide pool present as cyclic
AMP+bypoxanthine for normal children was 4.6 ± 1.7, n=14
and 3.8 ± 1.0 n=ll for adults. The C-AMP+hypoxanthine pro
portions in subjects who showed abnormally-low platelet
aggregation were: normal newborns 26.3 ± 17.4 n=lO p 0.005;
osteogenesis imperfecta 9.7 ± 5.4 n=37 p 0.005; congenital
failure to release ADP 22.3 ± 13.3 n=4 p 0.005; neurofibro
matosis 12, 18; chronic ITP 16; post-ASA 8.6, 3.0; von
Willebrand 17, (normal aggregation but decreased adhesion).
Other nucleotides were also affected, with.prominent de
creases in ATP and increases in ADP, AMP and IMP. In
general, changes in the proportion of C-AMP+hypoxanthine and
other nucleotides correlated best with decreased platelet
aggregation to I-epinephrine in subjects with abnormalities
of platelet function. The relatively simple determination of
C-14 adenine incorporation appears to be a useful tool for
studying a variety of platelet functional defects.

IMOPATHIC AUTOIMMUNE HDroLlTIC AllPKIA (AlHA) IN CHILDHOOD:
MAGNOSIS, TREAmENT AND IN 13 PATIENTS. H. Stuart,
T. S. Murphy Il!ld F. Osld.. The Children's H08pi tal ot
Philadephia, Philadelphia, Penrnr,ylvllJlia, and tile S.U.N.Y.,
Upstate Medical Center, Syracuse, New York.

Between 1966-1972, 13 patients, ages 4 D10ntbs to 7 years,
1Ie1'e seen witll AIR!. Onset was acute in 9 and inllidious in
4. The hEllloglobin averaged 4.7 p1. 2.0 - 8.4 gJB%)
witll a lIIean reticulocyte count of 16.4% (rll!lge 0.8 - 97%).
Four children demonstrated relative or absolute red cell
aplasia at tile time of diegnosill. In all cues the direct
Coaabs' test was positive although in OI1e patient it could
be demonstrated only with the use of anti-lgA antisera.
Antibodies were frequently multiple, warm type Pll!lagglu
tin1ns: 5 examples of anti-e and 2 of anti-C were encoun
tered. Neither a viral etiology or an immune defect could
be dEIIIOll8trated. All patients were treated with prednisone,
2 - 10 Blg/Kg/day. Patients refractory to a dose of 2 mg/Kg
responded when higher doses were employed. Treatment was
necessary for an average of 8 months (range, one montll to
two years). One child required splenectany. Trll!l8t1l8ions
were employed sper1.ngly. One child died wi thin 48 hours of
diagnosis. Three of the tour patients wi til a chronic course
at more than one year's duration had associated thrombo
cytopenia. This survey illustrates the nature of AIHA in
children and contrasts its course witll tIIose of adults.

IMPAIRED PLATELET AGGREGATION IN SICKLE CELL ANEMIA. M.J.
Stuart. J.A. Stockman and F.A. Oski. Dept. of Pediatrics,
SUNY, Upstate Medical Center, Syracuse.

Platelet aggregation was studied in 20 normal controls and
14 patients with SS Disease (6 when asymptomatic, and 8 in
"vaso-occlusive" or "painful" crises). Platelet aggregations
were performed using 0.8 micromolar adenosine diphosphate
(ADP), and the slope of the curve determined, in both the
patients and the controls. When compared to 20 normal controls
a significant reduction in the rate of ADP induced platelet
aggregation (p value <.0005) was present in 7/8 patients with
SS Disease during their vaso-occlusive crises. These changes
were, however, temporary" reverting to normal within a 2 to 4
day period, and coincided with relief of their pain. Platelet
aggregation was normal in all 6 sicklers studied when asympto
matic. The impairment of ADP induced aggregation was indepen
dent of the analgesic used, and the presence of either Fibrin
Degradation Products, or serum bilirubin concentrations.

This demonstrated temporary impairment of ADP induced
platelet aggregation, or "refractory" state in 5S Disease with
vaso-occlusive crises, is analagous to that seen in the post
operative patient, and may be due to ADP released from red
cells or damaged tissues. The possible role of the platelet
in the production or maintenance of the crisis
requires clarification - ADP induced platelet aggregation may
prove a useful tool in the initial differentiation of the
infected patient from one in vaso-occlusive crisis.

THE CHANGING MANAGEMENT OF CHILDOOOD HODGKIN'S DISEASE.
Charlotte 1'!!!, Philip Exelby, Giulio D'Angio, Jagdish Sidhu,
and Mem. Sloan-Kettering Cancer Ctr., Dept.
of Ped., N. Y.

Between 1928-1972, 140 children with Hodgkin's disease were
treated. Before 1959, lymphangiography (LAG) was not used for
staging, radiation therapy (RT) was limited to clinically in
volved areas and chemotherapy consisted of alkylating agents
and adrenal steroids. The median survival of 54 patients
treated was 3 years from diagnosis. Use of LAG, extended field
RT and of vinblastine and procarbazine increased the median
survival of 62 children, treated during 1960-1969, to 4+ years.
From 1970-1972, 24 children had splenectomy and biopsy of the
liver and abdominal lymph nodes for more accurate staging.
This led to more precise definition of involved field RT.
Since 1970, 16 previously treated children with stage IV di
sease, diagnosed between 1967-1972, were put on a multiple
drug regime, consisting of adriamycin to induce remission,
followed by combined prednisone, procarbazine, and vincristine,
then by cyclophosphamide. Of these, 15 achieved remission.
After initial remissions of 2 to 18 months, 4 died and 3 are
on other therapy. Eight are continuing free of disease: 4 for
1-8 months, 2 > 12 months, and 2> 24 months. The median dura
tion of remission was 12+ months, as compared with 2 months
in patients treated with a single drug. As in acute leukemia,
this newer multiple drug regimen has given longer remissions;
and RT directed precisely to involved fields, facilitated
through improved diagnostic techniques, should increase su rvival.
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HEMOGLOBIN CONCENTRATION (Hgb) OVERESTIMATES OXYGEN CARRYING
CAPACITY (CMAXO ) DURING FAVIC CRISES. Paul M.
Leonidas his and K. Mandalenaki. Unlv. oflttsburgh,
Sc . of Med., agee-Womens Hosp., Dept. of Ped. and Athens
Univ. Med. Sch., St. Sophia Hosp., Dept. of Ped.

The acute hemolytic anemias triggered by ingestion of
fava beans in certain individuals with G-6-PD deficient
red blood cells and by phenylhydrazine in dogs are similar
as to time-course, severity and the presence of Heinz bodies
in peripheral red blood cells. We tested the possibility
that CMAX02 (ml °2/100 m1) might also fall relatively more
than Hgb (cyanmetnemog10bin method) in children during favic
crises as it does in dogs following injection of phenyl
hydrazine (P.M.Taylor, et a1.,Proc.Soc.Exper.Biol.Med., in
press). In each of 11 G-6-PD deficient Greek infants and
young children with favism (Hgb 3.4-9.1 g/lOO ml) CMAX02 of
whole blood ranged from 61-92% (mean, 76%) of that expected
from Hgb and the 02 binding capacity (m1 02/9 Hgb) of non
anemic G-6-PD deficient children. CMAX02 of dialyzed,
buffered, aqueous solutions of the Hgb of these patients
ranged from 75-92% (mean, 80%) of that expected from Hgb.
After removal of Heinz bodies by ultracentrifugation,
CMAX02 of the supernatant increased (in all cases) to a
mean of 96% of that expected from Hgb. Heinz bodies thus
seem to account for most of the non-02 carrying apparent
Hgb during favic crises.

NITROBLUE TETRAZOLIUM TESTING IN SICKLE CELL ANEMIA.
Thomas R. Walters and B. Narasimha Reddy, Dept. of Ped.,
New Jersey Med. Sch •• Newark, N. J.
(Intr. by Franklin C. Behrle)

Polymorphonuclear leukocyte defects may play a role in the
increased susceptibility of the patient with sickle cell
anemia to bacterial infections. Inconsistent results have
been obtained when NBT tests have been performed in this dis
ease. This study reports the results of NBT tests in our pa
tients with sickle cell anemia.

A histochemical technique was used. The results were re
corded as percent and absolute number NBT positive cells.
The results were correlated with the clinical, radiologic and
bacteriologic findings. Forty-three patients have been eval
uated. A positive test (Z5 - 67 %) was found in seven pa
tients; one each with pneumococcal septicemia, H. influenza
septicemia, meningitis with possible brain abscess, pneumonia
with lung abscess and three children with pneumonia. Two
children, who in painful crisis had negative tests, became
NBT positive when they developed pneumonia. The test was
negative (Le. <10 %) in thirty-four patients who were either
in a painful crisis with no evidence of bacterial infection
or ambulatory.

These findings indicate that the NET test has been useful
as an additional parameter in evaluating the possibility of
bacterial infection in patients with sickle cell anemia.
Granulocytic function, as evaluated by the NBT test, was ap
propriate for patients with bacterial infections.

KINETICS OF THE SICKLING PROCESS. Harold S. Zarkowsky,
Robert M. Hochmuth and Steven Springrose (Intr.by Alan
Robson), Washington University, Department of Pediatrics and
Chemical Engineering, St. Louis Children's Hospital, St. Lou:ls
Mo.

The kinetics of sickling were studied in a parallel-plate
flow-channel in which rapid equilibration of erythrocytes with
ambient pOZ is achieved. Sickle cells were introduced into
the flow-channel and allowed to settle onto the glass
Deoxygenated buffer was passed through the channel and morpho
logic changes were recorded at 30 second intervals by phase
photomicrographs of a constant field of ZOO cells. The chan8'
in pOZ within the flow-channel during passage of deoxygenated
buffer was measured with microelectrodes positioned in the
channel. The rates of sickling were determined for cells ex
posed to the passage of buffers with paZ's between 5 and 40
mmHg. Deoxygenation of the channel began within 7 seconds
after initiation of flow and by 40 seconds the pOZ was within
Z% of buffer pOZ. However, the full extent of sickling at a
given pOZ was not reached before lZO seconds, thus indicating
a lag in the sickling process. When sickled cells were ex
posed to oxygenated buffer, unsickling occurred simultaneous
ly with the pOZ increase. These studies indicate that the
hemoglobin aggregation and cell deformation of sickling are
not instantaneous processes.

IMMUNOLOGY

First Session

COMBINED IMMUNODEFICIENCY DISEASE AND ADENOSINE DEAMINASE
DEFICIENCY, AN INBORN ERROR OF METABOLISM. B. Pollara, R.J.
Pickering and H.J. Meuwissen (Intr. by M.L. Cowger). Dept. of
Ped., Albany Med. Col., Albany, N.Y. and Depts. of Ped. and
Microbiol., Dalhousie Univ., Halifax, Nova Scotia.

We previously reported an association (Lancet, Vol. II,
#7786, p. 1067, 1972) of absent adenosine deaminase activity
(ADA) in erythrocytes of two females with combined immuno
deficiency (CID). We have now studied more than 18 patients
with a variety of immunodeficiency diseases and discovered two
additional patients (one male, one female) with ADA deficiency
and CID. One male and two females lacking ADA activity had
severely impaired cellular and humoral immunity. The history
of the affected male suggested autosomal inheritance of his
disease. The group of patients with CID and normal levels of
ADA included two males with definite evidence of X linked
disease. ADA deficiency has not been found thus far in pa
tients with other forms of immunological deficiency disease or
in large numbers of normal subjects. The autosomal recessive
transmission of ADA deficiency is shown by studies of ADA
levels in the blood of carriers: all parents of affected pa
tients investigated so far have decreased levels of ADA
activity when compared to a normal population control group.
The biologic role of purine salvage in immunocompetence has
not vat been defined but our findings suggest that some

states may be reflections of inborn errors
of metabolism. (Supported by N.Y.S. Kidney Disease and Birth
Defects and Canada Council.)

MATERNAL MARROW TRANSPLANT IN A PATIENT WITH COMBINED IMMUNE
DEFICIENCY DISEASE (CID) AND ADENOSINE DEAMINASE (ADA)
DEFICIENCY. H.J. Meuwissen, E. Moore, B. Pollara (Intr. by
M.L. Cowger). N.Y.S. Birth Defects and Kidney Disease Insts.
and Dept. of Ped., Albany Med. Col., Albany, N.Y.

We have described (Lancet 2:1067, 1972) a patient with CID
and a genetically determined deficiency of ADA in her red
cells. This girl had all clinical hallmarks of CID. She was
lymphopenic and her lymphocytes responded poorly to PHA. IgM
and IgG were very low but IgA was normal in serum, and absent
in saliva; antibody to some antigens was produced. In
addition, she had intestinal lymphonodular hyperplasia and
mild neutropenia. ADA activity was absent not only in RBC but
also in her lymphocytes; her parents were heterozygous for
both red cell and lymphocyte defects. The patient was HLA
non-identical with her mother, but MLC identical. She was
transplanted three times with increasing doses of maternal
bone marrow cells. Five weeks following the last transplanta
tion (19 x 106 bone marrow cells per KG) fever, hepatomegaly,
and diarrhea began. Atypical lymphocytes appeared in the
blood in great numbers and CMV infection was documented in
blood and urine. Now, three months after the last transplant,
immunoglobulins have become normal, and the number of lympho
cytes have increased, but cell mediated immunity has not been
normalized. The maternal marrow cells may have repopulated
the patient's tissues, or alternatively, may have provided
sufficient ADA for expansion of this child's own lymphoid cell
popUlation. (Supported by N.Y.S. Dept. of Health.)

ONTOGENY IN THE HUMAN FETUS OF CERTAIN IN VITRO
CORRELATES OF CELL MEDIATED IMMUNITY. liirartrnt::"
Carr, Daniel P. Stites, H. H. Fudenberg, Univ, of Cahf.
-scn:-of Med., Depts. os: -Gyn. and Med., San Francisco,
Calif. (Introduced by M. Thaler).

The purpose of this study was to determine the precise
order of acquisition by various human fetal lymphoid tissues
of in vitro reactivity to phytohemagglutinin (PHA) and to
mitomycin treated adult allogeneic cells (MLR) both of which
are considered to be attributes of lymphoid cells possessing
cellular immunity. Reactivity of these tissues to PHA or in a
MLR was measured by 3H-thymidine incorporation. PHA re
activity was seen in the thymus after 11 1/2 wks fetal age,
with 16 of 16 reactive; next in the blood by 14 wks, 8 of 9 re
active; followed by the spleen at 15 wks, 8 of 9 reactive. Act
ivity was not evident in 14 of 18 hepatic or in 8 of 8 marrow
preparations. The reactive livers were minimally positive.
Reactivity in the MLR was seen in the liver by 5 wks fetal
age, 18 of 21 reactive; in the thymus at 12 1/2 wks fetal age,
12 of 12 preparations reactive; followed at 13 1/2 wks by both
blood. 4 of 4, and spleen, 6 of 7. Marrow cells (4 of 4) did
not react. These results show that in the human fetus MLR
reactivity precedesPHA reactivity; however, in the thymus
PHA reactivity appears before the MLR. They are consistent
with the current belief that PHA reactivity is thymus derived,
but introduce the possibility that MLR reactivity arises else
where.
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MACROPHAGES AND THE DEVELOPMENT OF IMMUNOCOMPETENCE, R. Michael
Blaese, NIH, Bethesda (Intr. by John L. Sever). - -----

animals of almost all speciesare relatively Immure
deficient despite wide differences in physiologic maturity and
thymic development at birth. Neonatal Lewis rats are
sive to most antigens and are particularly susceptible to fatal
infections with Listeria Monocytogenes. Newborn rats given
adult splenic lymphocytes or thymocytes remain immunodeficient,
while neonates given adult peritoneal exudate macrophages (M0)
become resistant to Listeria infection and produce antibody to
several antigens. Neonates irradiated before M0 transfer fail
to produce antibody indicating that the macrophage inoculum is
actively inducing the neonate's lymphoid cells to produce the
antibody found. The neonate's own can be activated by a
variety of materials so that adult need not be given to ac
celerate the development of immunocompetence. Brucella vac
cine, pertussis vaccine, endotoxin, BCG, alum and poly A·U are
all capable of promoting antibody synthesis in the neonate
through activation, and these same agents also confer re
sistance to Listeria infection via this mechanism. The rela
tive ease with which neonatal animals develop immunological
tolerance is also a function of M0 immaturity, and tolerance
can be prevented by providing the neonates with adult M0 or M0
activating substances. Thus, many aspects of the immunodefi
ciency of the neonate including failure of antibody production,
susceptability to infection with facultative intracellular
microorganisms, and ease of immunological t"lerance induction,

to immaturity of the macru"hage-afferent liob

PANHYPO-y-GLoBULINEMIA AND DYS-y-GLoBULINEMIA IN FAMILIES
WITH X-LINKED B-CELL DEFICIENCIES. Randall M. Goldblum, Ralph

Max C09Per and Armond S. Goldman, Dept. of Pediatrics,
Univ.of Texas Medical Branch and Shriners Burns Inst.,
Galveston,Texas and Univ. of Alabama in Birmingham, The Medi-
cal Center, Birmingham, Alabama. .

Two unrelated families,each with two male siblings with an
X-linked antibody deficiency,were investigated. The clinically
more severely affected sibs were panhypo-y-globulinemic,while
those with a more benign course demonstrated an unusual dys-v-
globulinemia characterized by decreased serum IgG (275 and 380
mgjloo ml) ,IgM (22 and 0 mgjloo ml) but normal IgA (98 and 110
mg/loo ml). Cell-mediated immunity and pokeweed mitogen (PWM)
lymphocyte stimulation were normal. However,all four boys ex
hibited marked deficiencies of surface immunoglobulins by
immunofluorescent staining « 3.2% of blood lymphocytes).

The studies indicate that serum immunoglobulin levels are
variable manifestations of the same X-linked genetic defect,
whereas, the consistent expression of the genetic abnormality
is the deficiency of surface immunoglobulins on blood lympho
cytes. This suggests that the development of immunoglobulin
bearing cells is more closely related to the action of this
gene than are levels of serum immunoglobulins. Studies of PWM
stimulation and surface immunoglobulins of lymphocytes suggest
that female carriers in these two families may manifest a
partial B-cell deficiency. The inheritance pattern in both
families indicates that the B-cell deficiency locus is
widely separated from that of deutans color-blindness.

EFFECTOR PHASE ABNORMALITIES OF CELL MEDIATED IMMUNITY IN
FAMILY MEMBERS OF A CHILD WITH HEREDITARY T-CELL IMMUNO
DEFICIENCY. Flossie Cohen and James J. Lightbody. Wayne State
Univ. Sch. of Med., and Children's Hosp. of Michigan - Detroit.

It has been shown that peripheral blood lymphocytes sensiti
zed by allogeneic cells in the one way mixed leucocyte culture
(MLC) are rendered specificially cytotoxic to lymphocytes
autologous to the sensitizing cells, or to lymphocytes posess
ing the same or cross-reacting histocompatibility antigens as
the sensitizing cells. The degree of cytotoxicity is measured
by the chromium release from the target cells and is thought to
be a measure of the effector limb of cell mediated immunity. We
have used this system in conjunction with MLC to study the
family members of a patient with hereditary T-cell immuno
deficiency. In the absence of consanguinity, and apparently
independent of the HLA typing, it was found that the lymphocytes
of the parents failed to demonstrate cytotoxicity against one
another, despite their ability to stimulate one another in MLC.
In addition, their lymphocytes were only minimally cytotoxic to
non-members of the family despite a strong stimulation in MLC.
These findings suggest a possible defect in the effector phase
of cellular immunity in the parent's lymphocytes with relative
integrity of the affector phase. However, their lymphocytes
were capable of both sensitizing and inducing a strong cyto
toxic response in the lymphocytes of non-members of the family.
The data suggests the possible application of the cytotoxicity
assay for the detection of heterozygotes in immunodeficiency
syndromes. (Supported by Am. Cancer Soc. Grant IC 82).

DEFICIENCY OF LYJ>lPHOCYTES FORMING ROSETTES WITH SHEEP ERYTHRO
CYTES IN PARTIAL DIGEORGE SYNDROIIE. Harold W. Lischner, Dale
S. Huff, Suhung Hann and Angelo II. DiGeorge, Temple Univ. Sch.
of lIed. and St. Christopher's Hosp , for Children, Philadelphia.

Lymphocytes which form rosettes with sheep RBC are thought
to be thymic dependent. Enumeration of these was evaluated as
a means of establishing minimal thymic deficiency in partial
DiGeorgc syndrome. The assays were performed by the method of
Jondal, Holm and Wigzell (J. Exptl. lIed. 136·207, 1972) on mo
nonuclear cells obtained on a ficoll-hypaque gradient. A 3
year old girl with a complex of anomalies known to be associ
ated with DiGeorge syndrome, absence of thymus shadow on chest
X-ray at age 3 days, mild lymphopenia and depletion of deep
cortex in a lymph node biopsy was the first subject. Although
her immunologic function was essentially normal by most crite
ria includine skin allograft rejection, 3 to 16% of her pe
ripheral mononuclear cells formed roscttes with sheep RBC as
compared with 40 to 58% in simultaneous controls. In addition,
a 5 day old girl with anomalies of the great vessels and only
0.8 gm of thymus, all located high in the neck, was studied
postmortem. Although 60% of the mononuclear cells suspended
from her thymus formed rosettes, only 3% of those from lymph
node and 0.5% of those from spleen formed rosettes. There was
a compensatory increase in proportion of cells giving membrane
immunofluorescence with antiimmunoglobulin sera. This rosette
assay is the most promising of several parameters evaluated by
us for identifying thymic hypoplasia during life. (Supported
by grants t AI-00863, RR-75 and RR-5624 from the USPHS.)

ANTIBODY TO THYMUS CELLS IN LUPUS ERYTHEMATOSUS.
Robert L. Levy, Sheldon Horowitz, Doris Lattos and
Richard Hong, Dept. of Pediatrics and Laboratory
Medicine, Univ. of Wisconsin Health Sciences Center
Madison, WI.

Antibody of the IgM and IgG classes directed
against human thymic cells was found by immunofluo
rescence in 9 of 14 patients with systemic lupus
erythematosus. IgA antibodies were not detected.
The antibody was optimally cytotoxic at 40C in the
presence of complement but was not correlated with
the lymphotoxin recently described in viral infec
tions. The antibody was not found in other collagen
diseases surveyed, nor in normal controls.

Thymus deficiency is intimately related to the
pathogenesis of SLE. Thymectomy is known to hasten
the progress of SLE in NZB/NZW mice and thymus tran
splantation delays the onset. Thymus weights at
autopsy are markedly decreased in patients dying
of SLE. Recently a naturally occurring cytotoxic
thymus antibody was described in NZB/NZW mice. Thus,
antibody mediated thymic destruction may play a
significant role in the pathogenesis of SLE.

Supported by AM 15086.

A8NORMALITIES IN DISTRIBUTION OF SERUM IMMUNOGL08ULIN CONCEN
TRATIONS IN JUVENILE RHEUMATOID ARTHRITIS (JRA). James T.
CassidY, Ross E. Petty &Donita 8. Sullivan (Intr. by William
J. Oliver). University of Michigan Medical School, Ann Arbor.

In addition to the well documented arthritis found in chil
dren with hypogammaglobulinemia, an association between JRA
and selective IgA deficiency has been reported by this labor
atory. In the present study, we explored the validity of this
relationship by examining discrete immunoglobulin responses
in 200 children with JRA. Probit distribution of the serum
concentrations of IgA showed marked deviation from normal,
not all of which was accounted for by the 4% of patients with
undetectable serum and salivary IgA. In contrast, relative
frequency distributions of serum Ig6 and IgM approached log
normal curves. In order to permit further intragroup compar
isons, serum immunoglobulin concentrations on these patients
were standardized by comparison to 520 sera from children
stratified for age and sex, so that individual values expres
sed the extent of deviation from normal. There was concor
dance of IgG with IgA in JRA and Ig6 with IgM (p<O.OOl). The
degree of hypergammaglobulinemia in these children was not
related to sex. Females had significantly lower levels of
IgA (p<0.003) and IgM (p<O.Ol) than males. Serum Ig6 levels
were comparable in both sexes. The high prevalence of selec
tive IgA deficiency and the relative inability of girls (in
whom JRA is twice as common as in boys) to develop high lev
els of serum IgA, may reflect an underlying immunodeficiency
predisposing to development of inflammatory joint disease.
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QUALITATIVE DIFFERENCES IN ANTIBODY TO GROUP A STREPTOCOCCAL
CARBOHYDRATE AMONG RHEUMATIC AND NON-RHEUMATIC INDIVIDUALS.
Stanford .!.. and Ayoub, Dept. of Ped., Univ. of
Florida, Gainesville, Fla. 32601

Previous studies of antibody response to group A strepto
coccal antigens have focused on quantitative aspects of this
response. The present study was undertaken to investigate the
presence of qualitative differences in antibody to group A
streptococcal carbohydrate (A-antibody) by. rheumatic
and non-rheumatic individuals. Using a H -labelled hapten de
rived from group A carbohydrate, binding affinity of A-anti
body was studied as one qualitative parameter. Affinity stud
ies were performed on serial sera from 27 patients with acute
rheumatic fever (ARF), including 16 with carditis (RHD), as
well as from 8 patients with post-streptococcal nephritis (AGN)
and 16 with uncomplicated streptococcal infection (SI).
Significantly lower affinity values were obtained for ARF sera
compared to sera of patients with SI (p < .01). In contrast, no
significant difference in affinity was found between AGN and
Sr. No increase in affinity of A-antibody was observed in ser
ial specimens obtained from RHD patients up to 30 months after
the acute attaek, despite the presence of quantitatively ele
vated levels of A-antibody. This finding differs from animal
studies which show increasing antibody affinity with time
after immunization. These data demonstrate that the A-antibody
produced by rheumatic individuals is qualitatively different
from that produced by non-rheumatic patients and that, in RHD,
this antibody does not show an increase in affinity with time.

IMMUNOLOGY

Second Session

CHRONIC ACTIVE HEPATITIS (CAR) IN CHILDHOOD: FAVORABLE
RESPONSE TO INTENSIVE IMMUNOSUPPRESSIVE THERAPY. A.R. Lawton,
V.W. Persky, G.F. Scofield and M.D. Cooper, Dept. of Pediatrics
and Pathology, Univ. of Ala. Med. Ctr., Birmingham, Ala.
(Introduced by J. W. Benton)

Despite reduced morbidity and early mortality, immunosup
pressive therapy has not been considered to improve long-term
prognosis of CAR because of persistent histologic activity
and progression to cirrhosis in many treated patients. We
have treated 15 patients (11 girls, 4 boys) during a 5 yr
period. Diagnosis was established by biopsy in 14/15 patients
jaundiced more than 2 mos. All had increased SGOT (620->5000)
and hypergammaglobulinemia; 3/12 had anti-nuclear antibody.
Ascites occurred in 4 and encephalopathy in 3. Prednisone
(40-100 mg daily) induced improvement by 2 wks and reduction
of SGOT to < 100 by 8 wks in 14/15. One patient presented with
advanced cirrhosis, having responded twice to short courses of
steroids, and died shortly after admission. Therapy (alter
nate day 6-mercaptopurine, or both) has been contin
ued 1-5 yrs in 14 patients. All are clinically well, growing
normally, and have normal hepatic function; 10/13 had no his
tologic abnormality on last biopsy, and 1 had borderline fib
rosis without CAR. Treatment was stopped in 4 patients; 2 had
definite relapses, 1 had a slight increase in bilirubin, and 1
has remained well for 6 mos. Our results suggest that (1) in
tensive immunosuppressive therapy can abolish inflammation of
CAR and prevent cirrhosis and (2) steroids on alternate days
are effective and safe for long term suppression of CAH in
children.

TRANSFER OF CELL-MEDIATED IMMUNITY IN SEVERE COMBINED IMMUNO
DEFICImCY. Ralph A. Lord, Randall M. Goldblum, Elton Dupree
and Armond S. Goldman, Dept. of Pediatrics, The Univ. of Texas
Medical Branch and Shriners Burns Institute,Galveston,Texas.

Severe combined immunodeficiency has been treated succesS
fully only when histocompatible bone marrow could be grafted.
A five-month-old male was found to have an li-linked form of
this disorder, characterized by deficiencies of all immuno
globulins, absent delayed hypersensitivity (DHS) and lack of
lymphocyte transformation to mitogens and antigens. However,
blood lymphocyte counts and surface immunoglobulin staining
were normal.

Because no histocompatible donor was available, treatment
with transfer factor (TF) was undertaken. AfterwardS, lympho
cytes transformed in response to phytohemagglutinin and
Candida albicans in cur ture, but DHS skin tests remained
negative. With the administration of more TF and cell-free
plasma, DHS tests became positive and clinical improvement
occurred. After one month, cell-mediated immunity decreased
and despite further TF and plasma, the patient quickly succumb
ed to Pneumocystis carinii and cytomegalovirus infections.

Autopsy revealed no Hassall's corpuscles, lymph nodes,
plasma cells or germinal centers. However, the thymic-dependent
regions of the spleen appeared normal. A defect in T- and B
cells, other than a stem cell deficiency, is suggested.
Because of the period of improvement in this case, TF should
be considered when histocompatible bone marrow is unavailable
for patients with severe combined immunodeficiency.

USE OF TRANSFER FACTOR IN THYMIC DYSPLASIA WITH
IMMUNOGLOBULIN SYNTHESIS. L.M. Pachman, North
western Univ., Children's Mem. Hosp. (Chicago),
R. M. Rothberg, Univ. of Chicago, Wyler Children's
Hosp. (Chicago), D. B. Kaufman, Mich. State Univ.,
Dept. Human Dev. (East Lansing, Mich.) and C. H.
Kirkpatrick, N. A. 1., N. 1. H. (Bethesda).

Three males and one female, each having normal
parathyroid function, and deficient thymic-dependent
cell function are described. All patients had nor
mal immunoglobUlin levels and serological or histo
logical responses to antigenic stimulation. Only
the currently living child was Schick non-reactive
following immunization. All patients were delayed
skin test nonresponsive and had deficient in vitro
lymphocyte responsiveness to PHA, C. albicans-,---
streptococcal M protein and blastogenic factor pro
duced by normal cells. Lymph node biopsies showed
depletion of thymic-dependent areas. Three had per
sistent C. albicans infection, 2 had severe atypical
mycobacteria infection and I had P. carinii. Ad
ministration of active transfer factor to three
patients did not alter their clinical course, skin
tests or in vitro lymphocyte responses. It is
speculatea-that isolated thymic deficiency may
occur in variable degrees and that transfer factor
was ineffective in these patients because of the
relative absence of thymic-influenced lymphocytes.

ENHANCED BACTERICIDAL ACTIVITY OF LEUKOCYTES FROM CHILDREN
WITH CHRONIC GRANULOMATOUS DISEASE (CGD) IN THE PRESENCE OF
SULFISOXAZOLE (SSX). R.B. Johnston, Jr., f.M. Wilfert, L.S.
Webb, R. Buckley, L.R. DeChatelet, and C.E. McCall. Dept. of
Ped , , Univ. of Ala. Med. Ctr., Birmingham, and Duke Univ. Med.
Ctr., Durham, and Dept. of Med., Bowman Gray Sch , of Med.,
Winston-Salem.

We have observed apparent suppression of the frequency and
severity of bacterial infections in 4 of 5 children with CGD
on long-term sulfonamide therapy. The response has been out
of proportion to demonstrable direct antibacterial effects of
the drug. In an attempt to determine the mechanism for this
apparent protective effect, ingestion and killing of E. coli
and S. aureus by leukocytes from 4 patients with CGD ;;as-
studied in the presence or absence of 5-65 SSX added to
pooled normal serum or in serum from a patient taking SSX.
Growth of the bacteria used was not inhibited by SSX or serum.
With leukocytes from 3 of 4 patients there was modest but re
producible enhancement of bactericidal activity in the pres
ence of SSX (40-250% more bacteria killed after 120 min.). In
the fourth patient, whose infections have not been clearly
suppressed by SSX, there was only slight enhancement. Study
of 02 uptake, iodination, hexose monophosphate ·shunt activity,
and NBT reduction by one patient's cells did not reveal a
metabolic basis for improved killing. These results suggest
that SSX enhances the ability of CGD phagocytes to kill bac
teria and that further clinical and laboratory investigations
of the effects of sulfonamides in CGD are indicated.

CELWLAR DIroNODEFICImCY IN HUMAN PROTEIN-CALORIE MALNUTRI
TION. Glenn J. Lawlor, Jr., Charlotte G. Neumann, btlrion·
Swenseid, Carter Newton, Jennifer Herbert, Arthur J. AlmlWln,
am E. Richard Stiehm (mtr. by Arthur J. Moss). UCLA SCh.

DeP£s. Fii!d. ana NutritiQ:l, LOB Angeles, G81if.
TIle antibody and celluJAr illlllllIle function was assayed on 71

I18Jnourished Ghanaian children ages 7 months to 6 years and 47
age-matched controls. Subjects with protein-calorie malIlUtri
tion (PaM) were divided into severely malnourished (26) aDd
moderately maJnourished (45}JlStients based on anthropometry,
overt signs of kwashiorkor or I18rasmus aDd serum proteins.
Serum iDmunoglobulins (IgG, M, A, D aDd E), antibody response
to keyhole limpet hemocyanin aDd polyvalent pneumococcal poly
saccharide aDd cutaneous delayed response to
monilia, streptokinase-streptodormse and phytohemagglutinin
(PHA) vere determined. AlSO, in vitro lymphocyte respQ:lse to
several dilutions of PHA was determined m 24 severely mal
nourished patients, 14 moderately malnourished aDd 12 controls.

Increased :imDunogl.obulin levels were found in all 3 groups;
levels were sonewhat higher m the· malnourished groups. Anti
body respQ:lses were equal in all 3 groups. CUtaneous delayed

was decreased in both malnourished groups as
compared to controls. The lymphocytes of 5 of 24 severely
IIBlnourished children gave an abnormally reduced respoose to
PHA in vitro. All controls aDd moderately malnourished
children responded in a normal fashion; however, the IIBximal
level of response was higher in the controls.

This study indicates that cell-nediated illllllWlity is depres
sed in relation to the degree of :roM and DIly be a .cootributing
factor in the severity of infection seen in these patients.
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MEASUREMENT OF SPECIFIC IgE ANTIBODY TO l4C RAGWEED
ANTIGEN IN RAGWEED SENSITIVE CIDLDREN. John Santilli,
William C. Rees, Robert T. Scanlon and Joseph A""7Beiiaiiii.""Dept.
of Ped., Georgetown Dniv. Soh, Of Med., Washington, D. C.

Recently a simplified method for the labeling of whole ragweed
pollen with l4C was developed in our laboratory. A pollen extract of
this preparation contained 40 mg/ml of protein (21 p.gof AgE/ml)
and a specific radioactivity of 2600 cpm/Ilg of AgE. The extract was
shown to be biologically active by its histamine releasing capacity
from leukocytes of ragweed sensitive subjects and is stable upon
prolonged storage at -70oC.

Employing this l4C labeled ragweed antigen (RA) a rudiotmmuno
assay was developed to demonstrate specific IgE antibody. Sera were
obtained from 5 ragweed sensitive and 5 normal children whose ages
ranged from 5-8 years. A 0.1 ml dilution of serum was added to
0.2 mg of the radioactive RA for 24 hr at 4oC. Subsequently, goat
antihuman IgE was added and the reaction mixture reincubated for
24 hr at 4oC. At 72 hours, immune precipitation was facilitated by
the addition of rabbit antigoat antibody and the total amount of radio
activity was measured in the precipitate. All allergic children,
thusfar tested, have shown maximum radiobinding at a serum dilution
of 1:100; no radiobinding is detected in control sera. This assay
combines simplicity, ease of performance and stability of reagents
and may find clinical application in the diagnosis and evaluation of.
ragweed sensitivity in children. '

ASSOCIATION OF Gm AND Au ANTIOODIES IN ADOLESCENl' DRUG AD
DIal'S. G.Nathenson, M.Cohen, I.Milllllan and B.Blumberg, Albert
Einstein Col. of Med.,M:mtefiore Hosp, & Med. Ctr.,Dept. Ped ,
The Bronx, New York and Cancer Research Inst., Phila., Pa ,

Gm antibodies often result from sensitization by incompat
ible Gm antigens of heavy chains of IgG. They may also be
found in rheumatoid disease. In a group of 298 adolescent her
oin addicts 7.7% possessed Om antibodies of either the Gm (1),
Gm (4), or am (5) types, compared to 0.9% in 103 nonaddicted
controls. Forty-six percent of the anti-Gm (+) addicts sera
were associated with positive latex fixation reactions. To ex
plore the possibility that Gm antibodies are induced by the
injection of incompatible blood contained in needles used in
common,rbc antibodies were sought in the sera of addicts. No
increase in incidence of these antibodies were found in ad
dicts when compared to normals. Furthermore, isoimmunization
fails to explain those latex (+) sera of some addicts with Gm
antibodies of the same Om phenotype as the host.

That Gm antibody production may be the result of repeated
innoculation of infectious material,particularly the hepati
tis virus is suggested by a significant association of Anti
Au and Anti-Gm in the sera of addicts. Eight of 23 addicts
sera containing anti-Gm also possessed anti-Au, while only 10
of 80 addicts sera lacking anti-Gm contained anti-Au [p=.02J.
Though the mechanism of development of Gm antibodies as a re
sponse to hepatitis infection is not clear, the situation may
be analogous to the induction of anti-A and anti-B blood group
antibodies by microbial agents.

LEUCOCYTE MIGRATION INHIBITION BY. ANTI-IMMUNOGLOBULINS
Walter L, Henley and Sirje Okas (SPON: H. L. Hodes).
Department of Pediatrics, Mount Sinai School of Medicine,
C.U.N.Y., New York, New York 10029

Human leucocyte migration inhibition (LMI) occurs when the
donor's leucocytes are exposed to an antigen to which he is
sensitive. LMI was obtained with goat antisera directed
against human')( ,d.. 'I"" (. , X. and A chains and fragments. There
was no between the serum level of the immunoglo
bulin class and the extent of LMI produced by antisera in
normal individuals and patients with disorders of autoimmu
nity. The LMI pattern may indicate which light chain of the
individual is the predominant one. Antisera to Fab and Fc of
human IgG caused significant LMI usually greater with the
former. It was occasionally significant with normal goat
serum and goat antisera to human albumin and transferrin.
Cells from a long-term lymphoid cell line (PGLC33H) showed
LMI with the antisera against the various heavy and light
chains and IgG fragments. In these experiments the cause of
LMI may be the formation of antigen-antibody complexes. The
interaction would take place at the cell membrane where the
immunoglobulin is the antigen. Another possible mechanism is
pinocytosis of the complex by B as well as T cells with
release of mediators of cellular immunity including migration
inhibitory factor(s).

Supported in part by USPHS Grant EYAI00145.

DEFICIENT RANDOM MOBILITY,NORMAL CHEMOTAXIS AND IMPAIRED
PHAGOCYTOSIS.A NEW ABNORMALITY OF NEUTROPHIL FUNCTION.Michael
!:.. Miller and Richard Dooley,Charles R. Drew Postgraduate
Medical School, Los Angeles, California 90059.

Previously described defects of polymorphonuclear leuko
movement have involved either ran

dom mobility(RM),or C alone.We now describe a new abnormality
of PMN movement,deficient RM with normal C in 2 male sibs
with pyoderma gangrenosum.In vitro measurements of PMNS from
each patient demonstrated normal C by Boyden chamber migra
tion,but completely absent RM as measured by capillary tube
migration. In addition to the-unique abnormality of PMN move
ment,PMNS from the patients were also deficient in phagocyto
sis of baker's yeast particles,a finding which has not been
observed previously despite many years of experience with the
yeast assay in this laboratory.We conclude the following:
1)These findings lend clinical support to previous in vitro
data indicating that C and RM are separable PMN activities;
2)Yeast phagocytosis and not appear to be interdepen
dent processes.This is supported by:a)The demonstration of
different requirements in vitro for the two pro
cesses;b)Phagocytic activity of PMNS is decreased upon incu
bation with glycolytic or chemotactically active inhibitors,
while RM is unaffected by these agents;c)PMNS which are pas
saged through cellulose acetate hollow fiber dialysis mem
branes retain normal phagocytic activity while being rendered
totally inactive in RM;3)The PMN defect in these patients is
highly specific and not secondary to other factors.

MITOGENIC RESPONSE DIFFERENCES BETWEEN ADULT AND NEWBORN
LYMPHOID CELLS. John R. Montgomery, Edward O. Mason and Mary
A. South. Baylor College of Medicine, Dept. of Pediatrics,
Houston, Texas.

During immunologic evaluation of patients with congenital
cytomegalovirus, we had the opportunity to study the response
of normal newborn cord blood lymphoid cells to phytohemagglu
tinin (PHA) and pokeweed mitogen (PWM). Lymphocytes of the
newborn differ from those of adults in their response to in
vitro stimulation. One hundred and eight heparinized
blood specimens were tested. The 19 adult controls consisted
of heparinized blood from 10 normal individuals. All cultures
were performed by micro-technique in RPM! 1640 medium without
serum supplement and labeled with C14 thymidine after 4 days.
A stimulation index was obtained by comparison of the uptake
of radioactive label by stimulated and unstimulated cells.

As previously reported, background counts of unstimulated
cells were high in cord blood samples. While adult cells re
sponded to both mitogens to a greater degree than did cord
cells, the response tomA was always higher than the response
to PWM. In contrast, cord blood lymphocytes responded to PWM
to a greater degree than PHA. If PHA:PWM stimulation indices
of the two groups were compared, adults average 0.6 while 1\,'
newborns average 3.2. This difference was found to be sig
nificant (p< .005). Further studies using both mother's and
baby's serum failed to implicate the presence of a suppres
sive factor. These findings suggest that there are age depen
dent differences in lymphoid cell populations (T & B cells).

IMMUNOLOGY

Read by Title

MIF OR PNIF PRODUCTION INDICATES PAS RAGE OF CELLULAR IMMUNITY
FROM MOTHER TO FETUS. Stephen H. Astor, M.D. and Oscar Frick,MD
Univ. California, San Francisco, California.

Cellular immunity to 3 antigeps (PPD, Candida,Streptokinase
Streptodornase (SK/SD) were compared in 6 maternal-infant
pairs. A direct MIF assay measuring migration of human leuko
cytes from mother's blood and infant's cord blood was compared
with maternal skin tests. The assay compares ratios of areas
of circular migration of cells from wells cut into agarose in
a petri dish with and without antigen. An antigen inhibition
ratio of 0.8 or more is considered positive.

There was complete correspondence in the 6 pairs· cellular
immune status for PPD; 5 were tuberculin positive and one
negative, For. Candida and. SK/SD, 2/6 infants had positive
tests, and 4 were negative, despite the mothers' positive
tests which indicates that passage of cellular immunity is
incomplete. How such transfer occurs is unknown, but could
be due to placental crossing of maternal lymphocytes, or
transfer of antigen, transported IgG or transfer factor.

The migrating cells are polymorphonuclear leukocytes and
some eosinophils but not monocytes. For this reason, we call
this polynuclear inhibition factor or PNIF.
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TRANSFER FAC'IDR AND 5-FLUROCY'IOSINE IN TIlE TREATMENT OF CHRON
IC MlXXlCUTANEDUS CANDIDIASIS. Richard J. Bonforte, Photini
Papageorgiou, Linda Cahill, Susan Tannenbaum, and
Glade. Mount Sinai sch, of Mad., Dept. of Ped., New York, N.Y.
--aironic mucocutaneous candidiasis (CMC), a persistent fun
gal infection of skin and mucous membranes, is not erradicated
by antifungal agents alone. Recently this disease has been
associated with a variable impairment of cell-mediated immuni
ty. Immunologic reconstitution with multiple doses of trans
fer factor was attempted in 3 children with CMC assooiated
with altered in vivo and in vitro responses to candida extract.
DialyZable traiiSferfactor was prepared by the law
rence and was obtained from donors with marked skin reactivity
to Candida extract. Each child received the equivalent of at
leaB't1:Xl09 lymphocytes. Transfer of skin reactivity to
Candida extract was effected in only 1 child, without any de

change in his clinical course. In an attempt to
lessen the antigenic load and thereby increase the effective
ness of transfer factor, 5-flurocytosine (5-FC) was administer
ed to 2 of the children. 50-150 mg/Kg/day of 5-FC was given
for 2 weeks. Transfer factor was then added to the regimen at
biweekly intervals. Skin reactivity to intradermal Candida
extract was effected in both children, more intensely in the
child who had previously responded to transfer factor alone.
No lasting changes in their clinical courses have been observ
ed. Specific therapy of CMC awaits a clearer understanding of
this disease entity.

T AND B LYMPHOCYTES IN BLOOD AND BONE MARROW AFTER
CESSATION OF ANTI LEUKEMIC THERAPY. Luis Borella and Luisa Sen.
St. Jude Children's Research Hosp., Memphis, Tenn. 38101.

When immunosuppressive therapy is stopped in children with acute
lymphocytic leukemia (ALL) in complete remission (CR) there isan increase
of lymphocytes first in the bone marrow (BM) and secondly in the
peripheral blood (PB) ((Borella et al., Blood 40: 42, 1972). To establish
whether this cell rebound wasselectivefor a particular classof lymphocytes,
we investigated the kinetics of recovery of T (thymus dependent) and B
(thymus independent) lymphocytes in PB and BM. Forty-five childrenwith
ALLwho were in CRfor 3-7 yearswere studied beforeand after cessationof
3 years of chemotherapy, consisting of mercaptopurine, cyclophosphamide
and methotrexate given in combination. Immunofluorescence of
immunoglobulins (Igs) on viable lymphocytes and assay of rosette-forming
lymphocytes (RFL) were used to identify Band T cell surface markers,
respectively. The results indicate: 1) Combination chemotherapy depressed
B cells more than T cells. 2) Within 3 months after stopping therapy there
was a rebound of Bcells;the intensity of Igfluorescence and the proportion
of Igs bearing lymphocytes rose above normal levels. Conversely, the
proportion of T cells (RFL) was normal during therapy and decreased 3
months after cessation of therapy. Thus, lymphocytes bearing T and B
markers had different kinetics of recovery. 3) Simultaneous assays of BM
and PB in patients who had not received therapy for 1-6 months
demonstrated that most BM lymphocytes did not possess T or B cell
markers. Median valueof Igsbearing lymphocyteswas 13.3%ill PBand 2.8%
in BM. The proportion of RFL was three-fold higher in PBthan in.BM. Thus,
the early lymphocyte rebound in BM is mostly of undifferentiated
lymphocytesor stem cells.

A DEFECT IN HUMORAL IMMUNITY IN CHRONIC MUCOCUTANEOUS CANDI
DIASIS. Linda T. Cahill, Eugene Ainbender, Philip R. Glade.
(Intr. by A.J. Steigrnan). Mount Sinai Sch. of Med., Dept. of
Ped., New York, N.Y.

Chronic mucocutaneous candidiasis is associated with an
immunodeficiency involving T lymphocytes with failure of cell
mediated immunity. Routine immunologic screening of two such
patients revealed that despite recent immunization, both had
strongly positive Schick tests, suggesting deficiency of
humoral immunity as well. These children possessed normal
salivary IgA and serum immunoglobulins by radial immunodiffu
sion and both had circulating titers of isohemagglutinins.
Although Schick positive, they both had antibody to diphtheria
antigen as measured by hemagglutination inhibition. Their
plasma neutralized the Schick response in rabbits, confirming
the presence of antitoxin activity. It is likely that neutra
lizing activity demonstrable by the Schick test is a function
of IgG antibody since little IgM normally leaves the intra
vascular space. Plasma was separated by DEAE column chroma
tography. The IgG fractions failed to neutralize Schick
antigen in rabbits. Fractions containing IgM showed neutra
lizing activity. Recent studies suggest that T lymphocytes
are necessary for the conversion of IgM to IgG synthesis by
B lymphocytes. It is likely that the deficiency in T lympho
cytes in our patients extends beyond their capacity to
mediate cellular immune function.

EXPERIMENTAL CRYOGLOBULINEMIA IN THE RABBIT.
William J. Chernack. Michael N. Koss. William R.
Griswold and Rawle M. Mcintosh. Columbia Unlv. N.Y.

have been described in several
diseases frequently associated with infectious
processes or immune complex states. It has been
suggested that proteins with unusual physico-chemi
cal characteristics may be less soluble at reduced
temperatures. We have postulated that neuraminidase,
a microbial enzyme, by altering the chemical compo
sition of immunoglobulins may lead to the formation
of complexes of immunoglobulins or altered immuno
globulins which cryoprecipitate. In this study
neuraminidase was administered to rabbits intraveno
usly and the detection and characterization of
serum cryoproteins were performed as previously de
scribed. Cryoprotelns were detected from 4 hours
to 31 days after administration of the enzyme. All
contained slow ml gra t l ng IgG, IgM and B1C. IgA and
f i b r i no gen were present less f r equen tl v , Tota 1
cryoprecipitable protein ranged from 5-35mg/100cc
serum. Proteinuria and hematuria were found in most
animals. Pulmonary and to a lesser extent hepatic
and renal morphologic alterations were present. In
vitro studies suggest that cryoprecipitation asso
ciated with neuraminidase is a function of altera
tion of immunop;lobulins and the milieu of the blood.

PHAGOCYTOSIS AND cAMP: A. Constantopoulos and V. A. Najjar.
Division of Protein Chemistry and Department of Pediatrics. Tufts
University School of Medicine, Boston. Massachusetts.

The occurence of adenyl cyclase in polymorphonuclear (PMN)
cells and the rise of cyclic adenylic acid (cAMP)during phagocytosis
have been the subject of recent controversy. Our interest in the
phagocytosis stimulating tetrapeptide. tuftsin (BBRC 47. 172, 1972),
prompted us to investigate the problem and study the effect of tuftsin
on cAMP levels. Our results confirm the presence of membrane
adenyl cyclase in rabbit peritoneal PMN. No rise of cAMP during
phagocytosis of latex particles occurs nor in response to mM
concentrations of tuftsin 0.01-10, epinephrine 0.1-1 and glucagon
0.1-0.2. Fluoride 10 mM stimulates the enzyme in either intact PMN
or purified membranes. Prolonged homogenization or sonication of
cells destroys the enzyme. (PHS AI-09116 and NSF GB-31535 X. )

Time course (minutes)of cAMP accumulation (p moles)

20.0
61. 0
25.0
20.0
1.4

31. 0

DIFFERENCES IN c14_ACETATE INCORPORATION IN ANTIGEN AND PHA
STIMULATED HUMAN LYMPHOCYTES. E.J. Brandt and Margaret H.
MaCGillivray. Children's Hosp., SUNY at Buffalo, N.Y.

Human lymphocytes stimulated with phytohemagglutinin (PHA)
in vitro manifest increased C14-acetate (C14A) incorporation

RNA, protein and DNA synthesis. On the basis of this
observation, acetylation of nuclear histones has been proposed
as a possible regulatory mechanism for gene activation.

In this study, a comparison was made of the in vitro re
sponses of human lymphocytes to the PHA,
and to the specific antigens, tuberculin (PPD) and Candida
albicans (Monilia). Incorporation of C14A and H3-thymidine
(H3T) was quantitated utilizing liquid scintillation counting,
and the results were expressed as the ratio of cpm in mitogen
stimulated cultures to cpm in unstimulated control cultures.

Following stimulation by PHA, PPD and Monilia j the lympho
cytes exhibited increased DNA synthesis. Peak H T uptake
occurred after 3 days of incubation with PHA (ratio=248) but
not until after 5-6 days of exposure to PPD (ratio=25.3) and
Monilia (ratio=50.8). C14A incorporation was significantly
increased only in the PHA treated lymphocytes (ratio=4.2) but
remained at or below baseline throughout the entire incubation
period for the lymphocytes exposed to PPD or Monilia. The
finding of DNA synthesis in PPD and Monilia treated lympho
cytes which is not preceded by a detectable increase in C14
acetate incorporation suggests that acetylation of nuclear
histones may not necessarily be a primary regulator of DNA
template activation in mitogen stimulated cells.

PMN 0' 5' 10' 15' 20'
cells alone 9. 0 24. 0 26. 0 25. 0 19. 0

" + latex 12.0 25.0 26.0 24.0
" + tuftsin 10.0 27.0 26.0 23.0
" + NaF 10.0 27.0 63.0 74. 0
" + epiniphrine 12.0 24. 0 26. 0 26. 0
" + glucagon 10.0 27.0 28.0 26.0

membrane alone 3. 0 3. 5 3. 1 2. 2
" + NaF 3. 1 4. 3 22. 0 28.0

30'
15.0

14.0
56.0
14.0
15.0
1.0

15.0
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GRAFT VERSUS HOST FOLLOWED BY HOST VERSUS GRAFT: EVIDENCE FOR
ACCELERATED INDUCTION OF T-CELL COMPETENCE. Don W Fones,
Alan S. Leyin. Stanley N. Mogerman. Lynn E. Spitler, Daniel P.
Stites. Henry R. Shinefield. &H. Hugh Fudenberg. Kaiser Foun
dation Hospital/U.C. Medical Center, San Francisco, California.

A newborn female was discovered to have the DiGeorge Syn
drome after over 200 ml of whole blood was transfused during
cardiac surgery. 48 hours later, a GVH reaction developed. The
child was treated symptomatically over the next 4 months and
recovered with an immunologic status which appears to be nor
mal. In vitro response to the mitogens phytohemagglutinin, con
canavalin A and poke weed mitogen were performed. Response to
allogenic cells was assessed in one way mixed leukocyte reac
tions. Immunoglobulin levels, skin test reactivity, granulocyte
function, rosettes, and parathyroid hormone levels were also
followed. Skin tests and in vitro studies reveal progressive
acquisition of very strong cellular immune reactivity against
several antigens to which normal children of this age rarely
react. These specificities conform to those of the transfusion
donor and not to those of the child's parents. HLA and red
cell typing indicate no evidence of chimerism. Chromosome kar
yotype indicate normal female. On the basis of clinical and
laboratory findings, we conclude that this child, who previous
ly lacked T-cell competence, now has reasonably normal T-cell
function, and that her present state of competence is a result
of the patient's own T-cells. We feel that the immunologic
specificities expressed by this child were endowed upon her
T-cells by sub-cellular substances secreted by graft cells
during the Graft Versus Host/Host Versus Graft reaction.

CORRELATION OF IMMUNOLOGIC DEFICIENCIES WITH FAMILIAL MANIFES
TATIONS OF CANCER, ALLERGY AND INFECTION. Robert L. Ganaway,
William T. Kniker, John S. Harvey, Jr. Univ. Texas Med. Sch.,
Dept. Ped., San Antonio, Texas 78248.

An evaluation of immunologic function in an 8 year old fe
male with osteogenic sarcoma, her identical twin and their
parents was performed prior to utilizing the healthy twin's
lymphocytes therapeutically. In lymphocyte responses to
mitogens were found to be poor. A detailed family history
revealed a high incidence of cancer, recurrent infection and
allergy. Studies on the original family (parents and 6 child
ren) are almost complete. Serum immunoglobulin and hemolytic
complement levels were normal in all. Delayed hypersensitivi
ty skin tests were positive to phytohemagglutinin (PHA), SK
SD and mumps in all but were negative to pokeweed mitogen
(PWM) and monilia. On 24 hour Rebuck skin windows both mito
gens induced fair to good mononuclear cell responses although
the polymorph response was poor in 5. In 7 individuals mito
gen induced lymphocyte transformation, markedly reduced in
the prescence of autologous serum, was significantly increas
ed using heterologous serum. A discordance in in and
in vivo responses to mitogens and antigens is apparent, and
a-seru; inhibitor to PHA induced transformation of lympho
cytes has been demonstrated. As part of a comprehensive
analysis of immunologic competence in selected family members
over 3 generations, we hope to correlate specific immunolo
gical deficiencies with susceptibilities to oncogenic, in
fectious and atopic agents.

POLYCLONAL GAMMOPATHY FOLLOWING TRANSFER FACTOR (TF) IN SEVERE
COMBINED IMMUNODEFICIENCY DISEASE (SCID). E.W. Gelfand,
R. Baumal, J. Huber, M.C. Crookston, K.H. Shumak. Depts. of
Immunology & Pathology, Hospital For Sick Children & Dept. of
Hematology, Toronto General Hospital, Toronto, Canada. (Intr.
by J.R. Hamilton).

A 6-month old girl was diagnosed as SCID on the basis of
lymphopenia, hypogammaglobulinema (IgG <200 mg%, 19A 0, IgM 0)
and absent delayed skin test reactivity and lymphocyte trans
formation to specific and non-specific mitogens and allogeneic
cells. No immunoglobulin (Ig) was detected, by surface immuno
fluorescence, on peripheral blood and bone marrow cells; B
and T cell rosettes were absent. Because there was no HL-A
compatible donor, she received one dose of TF (from 109 leuko
cytes). On Day 14 the lymphocyte count, skin tests, Ig and
lymphocyte studies were unchanged. On Day 21, the leukocyte
count began to rise, reaching 115,000 by Day 26. These cells
were predominantly blast-like, but mature plasma cells were
also seen. Ig levels were: IgM 2,000 mgt,IgA 0, IgG 160 mg%.
The IgM contained K and A chains. Further evidence that the IgM
was polyclonal was provided by the finding of three specific
antibodies: anti-A, anti-B and potent anti-i. The patient died
on Day 28; autopsy findings were consistent with the diagnosis
of SCID. Although the relationship of TF to the polyclonal
gammopathy may be coincidental, the possibility is raised that,
in SCID, TF may induce uncontrolled B cell proliferation.

(Supported by the Medical Research Council of Canada)

A PLASMA INHIBITOR OF 'MOTILITY' AND ADHERENCE OF HUMAN
LIMPHOCYTES. Armand S. Goldman, Beth Rudloff and Randall M.
Goldblum, Dept. of Pediatrics, The University of Texas Medi
cal Branch and Shriners Burns Inst., Galvestan, Texas.

The in vitro effect of human plasma upan the development
of the motile canfiguratian and glass-adherence of human
blood lymphocytes was investigated. The motile canfiguratian
of blood lymphocytes was examined by Nomarski interference
cantrast microscopy of living cells. Glass-adherence was
determined by the use of glass bead columns.

Motile forms were seven times more frequent when the cells
were incubated without plasma (p < 0.001). Plasma also
markedly inhibited the adherence of lymphocytes to glass
beads (p < 0.001). The inhibition was readily reversed by
washing the cells in tissue culture media which lacked
plasma. The factor was not cansumed during coagulatian since
serum was as active as plasma. The inhibition was not due to
protein per se since neither albumin nor Cohn's Fractian II
were inhibitory. The inhibitor appears to be a heat stable
protein with a molecular weight which exceeds 160,000
daltans.

IN VITRO DIAGNOSIS OF INWI.ATE IfiPERSENSITIVITY IN ATOPIC
CIULDREN BY Zack H. Haodad's and
R. Hoffman,* lntr. by Paul 1<'. Wehrle. Los An<;eles County
Univ. of So. Calif. Ctr., Depo. of Ped., Los

The diagnosis of ilmned,ate hypersensitivity reactions to
suspected allergens has thus far been inaoe on subjective clin
ical history correlated with skin tests. 100 children (1-16
yrs.) with diagnoses of hay fever, asthma, urticaria, angio
edema and eczema had a full clinical evaluation including
skin testing, and a ser-um sample was obtained prior to any
therapy. Ser-um IgE level was determined b;;' competiti ve radio

and a sandwich using crude
allerben (RAST) W"4S used to specific IgE
antibodies. All of the pat.Lerrt.s had significantly positive
skin tests and their serum IgE levels ranged from 10 to 10000
I. U. per Ill. The between skin tests and HAST
witil grass pollen extract was about 98%. The for
other pollens was statistically significant but not as good
as for grass. The correlation for the l"old, alternaria, was
poor. Peanut, fish, egg, walnut, wheat and corn gave excell
ent correlations RAST and skin test. Milk and choco
late did not yielj as good a correlation between llAST and
skin test. Serum IgE levels are of little practical use in
identifying atopic children, however RAST with crude extracts
of and foods COULd for sk1n oests for
rouoine d"abDUSC1c purposes. Other allergen extracts need
further and purification before they are of
practical diagnostic use.

SALIVARY IgA DEFICIENCY WITH NORMAL SERUM IgA IN COMBINED
IMMUNODEFICIENCY DISEASE (CID). R.J. Laffin, B. Po11ara, E.
Moore, H.J. Meuwissen (Intr. by E. Hook). N.Y.S. Kidney
Disease and Birth Defects Insts. and Depts. of Microbio1. and
Ped., Albany Med. Col., Albany, N.Y.

We report a patient with CID and hypogammag10bulinemia G
and M, who since early life had normal or elevated levels of
IgA. Over a 2-year period, and in multiple specimens, this
girl showed only occasional traces of IgA in highly concen
trated saliva specimens. This IgA appeared not to be bound to
transport piece. Immunofluorescence data indicated absence of
IgA containing cells in the rectal submucosa. In addition,
the patient had nodular lymphoid hyperplasia of the small and
large intestines. The nodules had the classical appearance of
germinal centers, but again were devoid of immunoglobulin
containing cells (including cells containing IgE) with the
exception of very few cells staining for IgM. Transplantation
of maternal bone marrow normalized all immunoglobUlins with
a maximum serum IgA of 150 mg%, but despite this, no IgA
appeared in saliva.

Because this patient also has a deficiency of the enzyme
adenosine deaminase, we postUlate that these abnormalities of
the IgA system may be related to the genetically determined
enzyme defect. (Supported by N.Y.S. Dept. of Health.)
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IMMUNOLOGIC PARAMETERS IN HISTIOCYTOSIS X
Sanford L. Leikin, Gregorio Purugganan, Anne S. Frankel,
Steerman, and Roma D. Chandra, Children's Hospital of D.C.,
Department of child Health &Development, George Washington
University School of Medicine, Washington, D.C.

Histiocytosis X is a disease of unknown etiology occurring
in infancy and childhood. A relationship between susceptibi
lity to infection and this disease has been observed and it
has been suggested that some of the patients with histiocyto
sis may have immune defects. Further, malignant reticuloendo
theliosis has arisen in patients with various immunodeficiency
diseases. We therefore evaluated the immunocompetence of six
infants with the clinical form of Letterer-Siwe Disease and
seven older children in various stages of histiocytosis. In
most of the.patients delayed hypersensitivity, lymphocyte

to mitogens and allogeneic cells, bactericidal
killing and leukocyte nitroblue tetrazolium dye reduction were
found to be within normal limits. One patient with the infan
tile form of histiocytosis and one older child could not be
sensitized to DNFB. The lymphocytes from 2 infants were
hyporeactive to mitogen induced stimulation. These reverted
to normal after chemotherapy was instituted. Decreased
immunoglobulin levels were found in two infants and several
patients exhibited elevated immunoglobulin levels. In
the immunoglobulin abnormalities improved following chemo
therapy. No evidence of a combined immunodeficiency disorder
was found in either group of patients.

The results of these studies and autopsy examinations indi
cated that the immunologic abnormalities which were found
were either secondary to malignant cell infiltration or
immunosuppressive chemotherapy rather than the immunologic
defect having a causal relatIonship to the histiocytosis X.

VARIAlJLE IIlnmODEFlCIENCY HITH HICROCEPHALY AND DEFECTIVE
Harold H. Lischner, Suhung Hann, l:ildred L. Kisten

rnacher and Hope H. Punnett, Temple Univ. Sch. of lied. and St.
Hosp. fnr Children, Philadelphia, Pa.

Jmmunodefici.ency syndromes in \vhich there are associated
congenital anomalies offer a unique opportunity for study of
the development of lymphnid tissues relative to that of other
organs. Two unr.elated eirls, SB and of East-European des
cent have congenital microcephaly, mental retardation, short
stature and variable deficiency of humoral and cell-mediated
immunity. At 7 and 8 years, respectively, IGG levels were 1.4
and 1.2 me/ml, Ir.l' 6 and 0.2 me/ml and IgA undetectable. The
15 year old brother of SB has microcephaly without increased
susceptibility to infection or hypogammaglobulinemia. His IrA
level was 8 me/mI. DM has an abnormal C group chromosome (46,
XX,Cq·c). Her parents have normal karyotpes but the mother has
isolated IgA deficiency. There "as no evidence that intra
uteri.ne infection had occurred in either child, but this could
not be ruled out. Immunologic studies on DM revealed deple
tion of lymphocytes from far and deep cortex of lymph node.
In peripheral blood there was virtual abscence of lymphocytes
w1th immunoglohulin markers on their surface, absolute defic
iency of lymphocytes forming rnsettes with sheep erythrocytes
(presumably T cells\ and of cells responsive to mitogens, and
adequate numbers of macrophage precursors. Congenital micro
cephaly associated with a defect in regulation of immunologic
development may represent a syndrome which is identifiable by
performing immunoglobulin assays on children with microcepha
ly. (Supported by grants #RR-75, AI-09863, and RR-5624.\

CHRONIC llUCOCUTANEOUS CANDIDIASIS (CMC) - PROLONGED RElllSSION
AND ENlIANCED DElAYED HYPERSENSITIVITY INDUCED BY AMPHOTERICIN
B (AmlJ) THERAPY. Harold W. Lischner, Manjit K. Sharma and
Ankelo DiGeorge, Temple Univ. sch , of Ned. and St. Chri.s
topher's 1I0sl'. fnr Children, Philadel.,hia.

The pharmacology of AmB suggests that prolonged use in low
doses might be effecti.ve and safe. A 12 year old boy with
autoimmune Addison's disease had involVing all of his
nails and over 70% of his body surface. He received a total
of 18 mg/kg of AmB intravenously over a 12 week period. The
dose was only 0.2 mG/kg every other day for the last 7 weeks
because of uncontrollable renal tubular loss of potassium at
higher doses. Clearing of cutaneous lesions was seen 4 days
after therapy began, and that of the nails was evident 4 to 7
weeks later. Remission was complete and renal function nor
mal, but onychitis of one nail and thrush recurred. The skin
and remainder of the nails are still clear after 22 months.
Prior to therapy 1 mg of Candida albicans antigen was needed
to induce a perceptible delayed skin test reaction; after
therapy 3 em of induration was induced by 0.1 mg of the same
antigen. In a'iC: 1) the effectiveness of AmB therapy may be
more related to the duration of therapy than to the dose ad
ministered; 2) it i.5 not necessary to aurgLca l.Ly remove infec
teet nails in or.der to obtain satisfactory therapeutic results
with ArnE; 3) delayed skin test responses are depressed by cu
taneous disease c r by excess total body antigen load; the
r esult s of transfer factor therapy must be 'tV'ith
caution if cancidacidal drues are incorporated into a thera
peuti.c ?r.... ;1:::am. (Gup!10rte<1 by grant 1iRR-75 from the USPHS.\

SUPPRESSION OF TRANSFER OF IgG IN THE
RHESUS HONKEY BY HIGH SERLiH CONCENTRATIONS OF Ip,G.
D. Lee Hiller, Donald L. Hutchinson and David Gitlin. Univ.
of Pittsburp;h Sch , of "led., Dept.s , of Ped , and of Obs, and
Gynec.

This laboratory previously demonstrated that the transfer
of human IgG in the MOUSe was mediated by t"o different
mechanisms: by diffusion and by active transport. The
amount of IgG actively transported across the'maternofetal
barrier was dependent upon the maternal serum concentration
of IgG and was markedly inhibited by high maternal IgG
concentrations. lmternofetal transfer of IgG in the pregnant
woman also occurs by active transport. To determine if
active IgG transport in the pregnant woman might be dependent
upon the maternal serum concentration of IgG, pregnant rhesus
monkeys near term were given 13lI-labeled IgG intravenously
2 to 5 days prior to Caesarean section. The ratio of the
fetal to maternal serum concentrations of 13lI-labeled IgG
"as then determined. Some of the monkeys were given 1 g/kg
of human 19G subcutaneously at least 24 hours prior to the
intravenous injection of the radioiodinated IgG. It was
found that maternofetal transfer of human IgG was depressed
by the administration of exogenous IgG. The data indicate
that a carrier system for the maternofetal transport of 19G
sensitive to and inhibitable by the maternal serum
concentration of that protein is present in primates.

DEVELOPMENT OF SERUM IgE DURING THE FIRST YEAR OF LIFE.
J.R. Mille ..., M.A. Lenoir*, T. Groshong*, W.Wallace*,
M. H.A. O;,gel *, and R. N. Hamburger. University of
California, San Diego, Calif. 92037 and U.S. Naval Hospital, San
Diego, Calif. 92134.

Serum IgE levels of 43 infonl$ have been measured at frequent
intervals from birth to one year of age. These infants have been
followed for general development, infections, and manifestations of
atopy.

The data show that serum IgE levels start to in crease from the
usual very low level at birth (median 2.9, range 0-11 units/ml) at
very different ages and at different rates in individual bobles., At
nine months of age the median IgE level is 10.0 unil$/ml (range
0-525 units/ml) and shows the wide range and multimodal distri
bution characteristic of adult values.

Those babies who showed a rapid, early increase in serum IgE
level maintain this rate of increase up to one year of age. Of
these children, 83% had a history of allergic disease in the immed
iate family, and 25% of these c:hildren had already developed
atopic disease by 9 months of age.

Measurement of total serum IgE in infancy may be a useful
diagnostic: test to identify babies with a high risk of developing
allergy. It will be necessary to follow these lnfents for a longer
period to determine the true prognostic value of this test.

THE REBUCK SKIN WINDOW RESPONSE RE-VISITED.A DICHOTOMY OF IN
VITRO AND IN VIVO RESPONSES. Michael E. Miller.Charles R. -
Drew Postgraduate Medical School,Los Angeles,Calif. 90059.

The Rebuck skin window technique has been a long recognized
aid in the study of the inflammatory response.ln the evalua
tion of patients With defects of leukocyte movement involVing
chemotaXis(C) and/or random mobility (RM),the Rebuck window
has been regarded as a test of in vivo-chemotaxis,and it has
been assumed that deficiencies of in vitro leukocyte movement
should be reflected by abnormal Rebuck windows. This data now
indicates that the correlation between in vivo Rebuck windows
and in vitro activities of C and/or RM is both inconsistent
and of patientS-have revealed normal
skin windows with l)primary in vitro defects of £,as in juve
nile diabetes and two families with a familial defect of £;
2)primary defects of RM,as in two sibs with pyoderma gangreno
sum,and 3)primary defects involving both,as in the normal hu
man neonate. Further, neutropenia is not a consistent finding
among these patients. It is concluded that:l)The Rebuck window
need not reflect in vitro abnormalities of cell movement;2)The
Rebuck window may not be a diagnostic essential in clinical
abnormalities related to defects of cell motility.3)The rela
tionship between Rebuck windows,peripheral neutrophil counts
and existing in vitro assays of leukocyte movement is highly
complex and incompletely understood.The criteria upon which
one may reasonably establish cause and effect relationships
between in vitro and in vivo abnormalities involving leukocyte
movement must,therefore, be re-evaluated.
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LONG TERM RESULTS OF MARROW TRANSPLANTATION IN WISKOTT-ALffiICH
SYNffiOME. Ellen C. Moore Don S. Kim Fritz H. Bach Hilaire
J. Meuwissen Intr. by Ian H. Porter. N.Y.S. Birth Defects
Inst. and Dept. of Ped., Albany Med. Col., Albany, N.Y. and
Dept. of Med. Genetics, U. Wisconsin, Madison, Wisconsin.

Little is known of the long term results of marrow trans
plantation. This patient was transplanted with MLC compatible
sibling marrow in 1968 and is one of the two longest surviving
marrow transplant recipients. He has remained in a chimeric
state. Reconstitution was incomplete and involved primarily
lymphocytes, with variable proportions of donor and recipient
lymphocytes in both marrow and peripheral blood.

He has had no clinical evidence of chronic graft-versus
host disease. Despite low platelet counts, bleeding since
transplantation has been confined almost entirely to epixtaxis.
Eczema has not been a problem since the transplant. He has
had numerous minor respiratory and middle ear infections, but
no major bacterial, viral or fungal infections. Immunoglob
ulin-M and antibody responses to diptheria and polio immuniza
tions have remained low. He has shown strong delayed hyper
sensitivity to SKSD, candida, mumps, trichophyton and PHA, but
does not respond to challenge with DNCB, despite repeated
sensitizations. His response to PHA and PWM in vitro has been
persistently low, but the response to antigenS-and allogeneic
lymphocytes is normal.

Transplantation in this patient has, therefore, caused
marked clinical amelioration, but has not completely corrected
the basic defects. (Supported by N.Y.S. Dept. of Health.)

CELL-MEDIATED IMMUNE DEFECTS IN CHRONIC MUCOCUTANEOUS CANDIDI
ASIS. Photini S. Papageorgiou, Richard Bonforte, Michael
Lilis, Philip R. Glade. Mount Sinai Sch. of Med., Dept. of
Ped., New York, N.Y.

Chronic mucocutaneous candidiasis (CMC) is associated with
deficiency of cell-mediated immunity. We have investigated
the cell-mediated immune responses of three patients with CMC
by (1) in vivo skin reactivity to candida extract (CE),
streptokinase-streptodornase (SK-SD), trichophyton, and dini
trochlorobenzene (DNCB); (2) in vitro lymphocyte responses to
phytohemagglutinin (PHA) and CE; and (3) release of migration
inhibitory factor (MIF) by lymphocytes in response to PHA and
CE. No patients had cutaneous reactivity to CEo one patient
responded to SK-SD and DNCB. All patients responded normally
to FHA with the release of MIF. The patient with some cuta
neous reactions had minimal response to CE in vitro with
normal release of MIF. Administration of dialyzable transfer
factor (extracts of at least 1 x 109 lymphocytes) resulted in
transfer of skin reactivity to CE only in the minimally
responsive patient without any effect on his in vitro reac
tions. These studies suggest that chronic mucocutaneous
candidiasis is not a single entity, but rather a syndrome
associated with a variety of defects in cell-mediated immu
nity.

CELL-MEDIATED IMMUNITY IN CAT-SCRATCH DISEASE, Martin L.
Schulkind and El:i.a.!:!. Ayoub, Dept. of Ped , , Col. of Med.,
Gainesville.

The in-vitro cell-mediated immune responses of 6 patients
with disease (CSD) and 6 age-matched control in
dividuals were studied by measuring (3H-T) in
corporation by peripheral lymphocytes cultured in the presence
of cat scratch antigen (CS), phytohemagglutinin (PHA), and C.
albicans. All 6 patients had positive cutaneous reactions to
CS while none of the controls responded to this antigen. The
CSD lymphocytes were collected from patients during their
acute illness and after a 4 to 6 week interval, and assayed
concomitantly with control lymphocytes.

The results indicate that despite the presence of cutaneous
reactivity to CS, CSD lymphocytes failed to incorporate in
creased 3H_T in the presence of CS. In addition, the magni
tude of the response of CSD lymphocytes collected during the
acute illness to PHA and C. albicans was significantly less
than the response of control lymphocytes. However, when
assays were performed following recovery from the illness CSD
lymphocytes responded as well as control lymphocytes to PHA
and C. albicans.

These findings indicate that despite cutaneous reactivity
to CS, CSD llmphocytes fail to respond to CS by in
corporating ::lH-T. In addition, they show that during the
acute phase of the disease, CSD patients may have a temporar
ily depressed state of in-vitro responsiveness to PHA and f.
albicans akin to the immunosuppression described in certain
viral :I!llness.

Pediatrics and University of California, Los Angeles, Dept.
of Pediatrics.

Reconstitution of cellular immunity was achieved repeated
ly in a patient with thymic hypoplasia following thymus
transplant and transfer factor. Although thymus transplant
and transfer factor resulted independently in temporary
normalization of in vitro lymphocyte stimulation with PHA,
only thymus transplantation was associated with clinical
improvement. The patient's ability to respond to both thymic
dependent and thymic independent antigens was partially
restored.

Reconstitution by thymus transplant occurred within 72 hrs,
lasted approximately 3 months, was not associated with lymph
ocyte HL-A chimerism and was probably due to the effect of a
thymic humoral factor on an already existent cell population.
The temporary nature of reconstitution is best explained on
the basis of discrepant HL-A antigens between donor and recip
ient and of the long term requirement for circulating thymic
"hormone". The similarity between responses following thymic
transplant in this child and in the nude mouse suggests that
the nude mouse model more closely resembles this patient than
the Di George syndrome where transplant of a non HL-A ident
ical fetal thymus results in permanent reconstitution.

THYMUS TRANSPLANTATION: PERMANENT RECONSTITUTION OF CELLULAR
IMMUNITY IN A PATIENT WITH SEX-LINKED COMBINED IMMUNO
DEFICIENCY. Diane Wara* Arthur J. Ammann S ne Salmon*and
Herbert Perkins. n vers ty 0 a orn a, an ranc sco,
Dept. of Pediatrics and Cancer Research Institute and Irwin
Memorial Blood Bank, San Francisco, California.

Successful reconstitution of cell mediated immunity was
achieved in a 4 week old infant with sex-linked combined
immunodeficiency. A 14 week gestational age fetal thymus was
given intraperitoneally. The first sign of reconstitution was
complete resolution of tinea 1 week post-transplant. Simultan
eously, a mild graft versus host reaction was observed. Ten
days a new HL-A antigen was found in the
patient that was present in the phenotype of the mother of the
thymus donor. Two mOnths post-transplant, the patient's total
lymphocyte count was normal; 9 months post-transplant, in
vitro lymphocyte response to PHA and PWM were normal and the
only HL-A antigens found were 2 of those represented in the
phenotype of the mother of the thymus donor. The patient .lost
the 4 initial HL-A antigens accounted for by inheritance. Ten
months post-transplant, lymphocytes reacted normally in mixed
leukocyte culture but not to KLH following sensitization.

In contrast to patients with Di George syndrome and with
thymic hypoplasia, reconstitution was achieved in our patient
by lymphocyte repopulation as evidenced by length of time
required for normal cellular responses to ·develop and by the
development of lymphocyte HL-A chimerism. There was no
reconstitution of antibody mediated immunity.
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SYSTEMIC CAPSULAR ANTIGEN, CLINICAL COUR.SE AND ANTIBODY RE
SPONSE IN HEMOPHILUS INFLUENZAE b MENINGITIS. Ingram,

Q.'Reilly, Georges Anderson and
!!.. (Intr. by Janeway) Children's Hospital
Medical Center. Boston, Mass.

Capsular antigen (PRP) is released from H. influenzae b in
systemic infections. PRP levels were studied in relation to
hospital course and antibody response in 70 patients aged 1
136 mo. Serial serum and CSF samples were obtained and titered
for PRP by latex agglutination and counterimmunoelectrophore
sis. Anti-PRP antibody was measured by radioimmunoassay. Pat
ients with prolonged antigenemia ,>5 days) tended to
have more severe symptoms (p<0.09), prolonged fever (>5 days,
p<O.OOl), and lower antibody responses (<SOng/cc, p<0.02S). In
contrast, high levels of PRP (>67ng/cc) were not significantly
associated with any of these parameters. Although severity and
poor immune response were more frequent in younger patients,
both were better predicted by duration of antigenemia than by
age (>12 mo.) •

On admission, antibody levels were generally unmeasurable,
and were lower than those in age-matched control children. 40
of 46 patients tested had antibody rises within 7 weeks. Rises
were detected even in children under 13 mo. (17/20) and under
7 mo. (5/5), but these responses were usually small and trans
ient. The 6 children with no acute antibody response were aged
8-19 mo.; 3 have since developed antibody. Of 13 convalescent
patients later vaccinated with purified PRP, all had antibody
responses similar to those of non-diseased children.
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IlETEROIMMUNIZATION OF PRIMATES TO H. INFLUENZAE TYPE B CAPSULAR
POLYSACCHARIDE (HITB) BY GASTROINTESTINAL COLONIZATION WITH A
NON-ENTEROPATHOGENIC E. COLI (075:K147:H5 STRAINS EASTER AND
"89") POSSESSING A CROSS REACTING CAPSULAR ANTIGEN (CRA) TO HITB
Z.T. Handzel, R. Schneerson, J.C. Parke, Jr., M. Argaman, and
J.B. Robbins, NICRO, NIH, Bethesda, Md.

20 adult Rhesus were fed 109 and 5 were fed lOll live strain
Easter without untoward reactions. Colonization was assayed by
stool cultures on antiserum agar. 4 of 20 fed 109 had a single
positive culture compared to 4 of 5 fed 1011 with positive cult
ures for 1 to months. Other bacteria with CRA (strep. staph.
proteus) were isolated from stools of 5 controls and 7 fed ani
mals. Serum HITB antibodies (radioimmunoassay) are summarized:
# Rhesus Dose E. coli Pre Peak mos. Ab.ml)

20 109 0.18 0.41 0.25
5 lOll 0.13 0.80 0.61
5 None 0.09 0.43 0.33

3 newborn Rhesus were fed 109 strain Easter and 3 fed 109
strain "89". Easter-fed newboms were colonized 1-7 weeks and
"89" for 8-10 weeks. Growth of the fed and 5 newborn controls
was similiar. Their serum HITB antibodies are under study and
will be reported.

11 of 996 human newboms had E. coli with CRA in their stools.
The avg. serum HITB antibodies of these babies at 6 mos. was
0.31 compared to 0.•20 of controls. All 11 newborns had
detectable serum HITB in contrast to 51% with undetectable
levels in the controls. Heteroimmunization may be a safe and
effective method for inducing HITB antibodies in the neonate.

IMMUNOGENICITY OF THE GROUP A AND GROUP C MENINGOCOCCAL
POLYSACCHARIDES IN INFANTS

Martha L. Lepow*, Irving Goldschneider, Ronald Gold, Emil
of Conn. Health Cntr., Sch-:oI Mea:-;

Depts. of Ped., Path., Farmington; Rockefeller Univ., NY.
250 infants 10 weeks to 21 months of age were injected

subcutaneously on 1 to 3 occasions with l2.5/"g to
of meningococcal group A or group C polysaccharide. No local
or systemic side effects were observed. 3 and 7 month old
infants produced geometric mean antibody concentrations of
0.50 to serum within 4 weeks of primary immuni
zation with the group A or group C polysaccharide. There was
no clear dose-response relationship over the range of anti
gen concentrations that were administered. 18 month old
infants produced geomtric mean antibody concentrations of
8,.,..g/ml and 3/,"g/ml within 4 weeks of primary immunization
with the group A and group C antigens respectively. Anti
body responses to secondary and tertiary injections with the
meningococcal polysaccharides at 7 or 18 months were equiv
alent to those produced by primary immunization at these
ages, indicating that neither immunological tolerance nor
immunological memory had been induced by prior immunization
at 3 months of age. Rather, the immunological responses of
infants to the meningococcal group A and group C polysaccha
ride vaccines appeard to be age dependent.

HEPATITIS ASSOCIATED WITH INFLUENZA Aa (HOID KONG) INFECTION.
nya Spigland, Charles Grose and Albert Aharon. Albert
Einstein Col. of Ned., Montefiore Hosp, & M!ld. Ctr., Dept. of
Ped , , Bronx, New York (Intr. by Laurence Finberg)

Although the pathogenesis and clinical features of Influ
enza have been studied extensively, there is little mention of
the association of this infection with hepatitis. In the win
ter of 1972, 23 hospitalized patients presented viral or sero
logic evidence of k (HK) infection. 8 of these patients had
various hepatic manifestations. 3 patients,(4 mos.,18 mos.,
and 12 years old) developed jaundice,hepato:negaly,elevated
bilirubin and abnormal liver function tests following an acute
attack of Influenza. They were thought initially to have pri
mary liver disease.5 adult patients had acute respiratory in
volvement in addition to hepatitis,with 2 of these also pre
senting neurological manifestations of encephalitis.In only 3
cases was the respiratory illness the primary reason for the
hospitalization.All our patients recovered with complete re
gression of clinical and biochemical signs .Creatinine phos
phokinase assays on 4 of the 8 patients revealed marked eleva
tions suggestive of myositis and may serve as a useful marker
in the diagnosis of Influenza.These studies suggest that Aa
(HIC) virus infection may be related to clinical manifestations
of neurological,muscular and hepatic involvement. Although the
precise relationship of "" (HIC) to the syndrome is not clear,
it is probable that it occurs more frequently than initially
appreciated since most attention has been focused on the res
piratory complication.

EXPOSURE TO HEPATITIS VIRUS, TYPE B AND DEVElOPMENT OF THE
CHRONIC CARRIER STATE IN CHILDREN. Robert 1.. Gerety, Richard
.12.. Krugman, Lewellys ! . Paul.12.. Parkman and Harry M..
Meyer,.J!:.. Food and Drug Admin., Bureau of Biologics, Rockville,
MD. Five to 15% of U.S. adults have antibodies to hepatitis B
antigen (anti-HBAg) as a result of infection with hepatitis B
virus (HBV). Approximately 0.5% are chronic carriers of hepa
titis B antigen (HBAg). In contrast, anti-HBAg occurs more
frequently and adult HBAg carriers exceed 20% in certain over
seas countries. Several reports suggest that HBV infection in
early childhood more frequently produces HBAg carriers. To
test this hypothesis, serum samples from healthy children 7
months to 6 years of age from the U.S., West Africa, and two
Pacific islands were assayed for anti-HBAg by passive hemag
glutination and for HBAg by radioimmunoassay. As expected, 100
sera from U.S. children were devoid of both antibodies and
antigen. Tests on 937 comparable sera from the overseas groups
showed antibodies in 3 to 29% and antigen in 3 to 10.4%, with
the highest prevalences being found in a country with a high
HBAg carrier rate in the adult population. HBAg subtype deter
minations revealed 53% AYw, 15% ADw and 32% ADr. In conclusion
1) Infection with HBV in childhood is common in these overseas
populations; 2) HBV infections in childhood predispose to the
chronic carrier state, irrespective of virus subtype; 3) High
rates of HBV infections in childhood may account for the high
prevalence of HBAg carriers in some adult populations.

PROTEIN CALORIE MALNUTRITION: A HOST DETERMINANT FOR
PNEUMOCYSTIS CARINII PNEUMONITIS. Walter T. Hughes, Robert A.
Price, Frank Sisco, W. Samuel Havron, and Anthony G. Kafatos, St. Jude
Children's Res. Hosp., Memphis, Tenn.; and Mary Schonland and P.M.
Smythe. Univ. of Natal, Durban, South Africa. (Intr. by Donald Pinkel.l

Pneumocystis carinii pneumonitis (PCP) occurs almost exclusively in
patients with certain serious underlying diseases. Outbreaks haveappearedin
debilitated infants in European nurseries. The infection also occurs
spontaneously in the cortisone-treated rat. Since emaciation is a common
feature of susceptible hosts, we explored the role of protein calorie
malnutrition in PCP in three separate studies.

Of 44 children with cancer and PCP, 62% had serum albumin valuesof
less than 3.0 gm%, compared to 11% in 44 patients with malignancies of the
same type, duration and therapy but who did not havePCP (p < 0.001). Body
weight losswasalsogreater in the PCP group (p <0.05).

Lung sections from 60 South African children were examined for P.
carinii. Of the 39 who died with severe Kwashiorkor, 3 (7.7%) were found
to be infected with the organism. In the lungs of 21 well-nourished and
geographically matched children. no P. carinii organismswere found.

In comparative experiments 135 Sprague-Dawley rats divided into groups
of 15 were fed one of three basicdiets with and without vitamin supplements.
With a 23% protein diet for normal growth, 0115 acquired PCP; whereas,
13/15 fed a protein-free diet died with PCP. With 8% protein diet rats did not
have PCP but 28% harbored the organism. Cortisone-treated animals on 0%,
8% or 23% protein diets died with PCP. After half of one group of animals fed
a protein-free diet had died with PCP, the emaciated survivors were treated
with amino acidsand protein rescue diets and recovered.

We conclude that protein calorie malnutrition is an important factor in
predisposingboth rats and children to PCP.

E. coli TYPING BY HeLa CELL INVASION
Eugene Ainbender, Helen D. Zepp, Magda Hevizy,
Horace L. Hodes Mt. Sinai Schl. of Med., Dept. of Ped. NYC

In 1964, Labree et al reported that certain strains of
Shigella were capable of invading HeLa cells and that these
invasive strains were associated with clinical disease.
E. coli also nave the ability to invade HeLa cell monolayers.
This property of the E. coli is stable and is not altered by
various treatments of the organism or the cell monolayer.

The epidemiology of these organisms is at present unknown.
A survey was made to determine the distribution of these orga
nisms in a normal population. There was a striking absence of
invasive E. coli in the stools of babies under 3 months of
age. Only 1 infant among the 37 well babies studied carried
an invasive strain. In contrast, of 27 well children between
the ages of 3 months and 6 years, 15 carried invasive strains.
Above the age of 6 years, the number of invasive strains
showed a marked decrease. Only 2 were recovered from 21
children. These results suggest that the colonization with
these strains takes place after the 2nd month of life; and
that after 6 years of age the carrier rate is low.

Enteropathogenic E. coli, certain Shigella and various
viruses cause infantile diarrhea. We have attempted to de
termine Whether the invasive strains of E. coli may be
another etiological agent. In a small series of infantile
diarrhea, there was a significant increase of invasive
strains as compared with well infants.
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SEPTRIN-INDUCED STIMULATION OF GRANULOCYTE HETABOLISM IN
CHRONIC GRANULOMATOUS DISEASE (CGD). Allan F. Pyesmany and
Dorothy L. Cameron, Dalhousie Univ., Dept. of Ped., Halifax,
N.S. (Lnt r , by Richard B. Goldbloom)

In-vitro studies to assess specific effects of Septrin
(trimethoprim and sulphamethoxazole) on the metabolism of
normal and CGD granulocytes were done after a 2 1/2 year-
old boy with CGD had 2 episodes of multiple hepatic abscesses
due to Serratia marcescens which cleared dramatically when
treated with Septrin. He has remained completely free of
infection for periods of 8 and 10 months during which he has
received Septrin prophylactically. The bactericidal capacity
(J. Lab. Clin. Med. 72:136, 1968) of granulocytes from the
boy and his carrier sister and mother for S. marcescens and
Staph. aureus were improved with Septrin when compared to
other antibiotics. Significant increases (pcO.Ol) in measur
able HZOZ production and Oz uptake were obtained during
phagocytosis of heat-killed Staph. aureus by granulocytes of
normal controls, carriers, and the patient when Septrin was
added; in contrast to penicillin-streptomycin and other anti
biotics. Measurements of C02 production from glucose-l-C14
during phagocytosis were inconclusive. These studies suggest
that Septrin has a stimulating effect on granulocyte metabol
ism which may be related to its unique ability to permeate
phagocytes. Septrin may be a useful antibacterial agent in
the treatment of bacterial infections in CGD and in other
conditions attended by defective bactericidal capacity of
granulocytes.

THE NITROBLUE TETRAZOLIUM (NBT) SLIDE TEST IN GRANULOCYTE
DYSFUNCTION. Hans D. Ochs, Robert P. Igo and seymour J.
Klebanoff, Dept. Ped., Univ. of Washington, Seattle, WA.

A modification of the histochemical NBT-slide test of
Gifford and Malawista in which coverslips were coated with
endotoxin to stimulate NET reduction was used to screen indi
viduals with unusual susceptibility to infection. The results
are summarized as follows:

Patients [number in ( ») NET-positive cells
Normal controls (100) >90%
Chronic granUlomatous disease (CGD) 0
CGD variant (2) 10-30%
X-linked CGO carriers (7) 43-73%
Hereditary myeloperoxidase deficiency (1) >90%

Granulocyte dysfunction was confirmed in the 9 patients with
CGD by bactericidal assay, glucose C-l oxidation, formate oxi
dation and iodination. Granulocytes from 2 girls with Job's
syndrome and 7 boys with X-linked agammaglobulinemia were nor
mal in NBT reduction and other leukocyte function tests. In
1 patient with myeloperoxidase deficiency, normal numbers of
NBT-positive cells were found despite the presence of a granu
locyte microbicidal defect. 2 boys aged 4 and 8 (CGD variant)
with repeated staphylococcal skin infections but no apparent
systemic manifestations had intermediate values in the NBT
reduction test and in other granulocyte function tests. The
simple NET-slide test is useful for the detection of CGD; it
clearly delineates the carrier state and has made possible the
detection of a variant form of CGD.

HYPERACTIVITY OF NEUTROPHIL LEUKOTACTIC AND METABOLIC RE
SPONSES DURING BACTERIAL INFECTION. Harry R. Hill and Paul

Univ. of Minnesota Medical School, Dept. of ---
Pediatrics, Minneapolis, MN.

The neutrophil granulocytes of 16 patients with acute bac
terial infections and 16 age matched controls were compared
for leukotactic activity, random mobility and nitroblue tet
razolium reduction. The mean leukotactic index observed in
patients with bacterial infection ( 177 ± 68 ) was markedly
higher than that of controls ( 72 ± 9). In most patients
increased leukotactic activity was associated with a high
percentage of nitroblue tetrazolium positive neutrophils.
After 7 to 10 days of appropriate therapy with clinical and
bacteriological response, leukotactic activity returned to
normal values. A hyperactive leukotactic response continued,
however, in patients with persisting bacterial infection.
Random mobility of leukocytes from patients with bacterial in
fection was not different from that of controls and could not
be correlated with nitroblue tetrazolium reduction. The neu
trophil leukocytes of patients with bacterial infection are
hyperactive in unidirectional movement toward a chemotactic
stimulus as measured in the leukotactic assay, and have ele
vated metabolic responses as demonstrated by increased nitro
blue tetrazolium reduction. The hyperactive leukotactic re
sponse appears to be an early event in the inflammatory cycle
stimulated by bacterial infection and may contribute to rapid
localization of bacterial invasion.
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HYPOREACTIVITY OF INFECTION: OCCURRENCE IN EXPERIMENTAL VIRUS
INFECTIONS AND TRANSFER BY A SERUM FACTOR. Lowell A. Glasgow
and Dale A. Stringfellow. Dept. of Pediatrics and Microbi
ology, Univ. of Utah Col. Med., Salt Lake City.

One approach to therapy of viral infections has been the
development of interferon (IF) inducers. In most circum
stances, however, efficacy has been limited to the prophylac
tic use of these agents. To investigate the mechanism for
this failure, the effect of experimental virus infections on
the capacity of the host to produce IF was examined. Mice
infected with a picorna-{EMC), arbo-{SFV), or herpes-{CMV)
virus progressively developed a state of hyporeactivity to
IF induction (90% decrease in serum IF) in response to 4 dif
ferent inducers (Tilorone, Poly I:C, Newcastle Disease [NOV],
and Chikungunya virus). Macrophages and lymphocytes from
animals infected with EMC manifested a similar degree of hypo
reactivity in vitro in response to 2 viral inducers (1:20+85%
decrease; 1:400+50% decrease). More significantly, hypo
reactivity could be transferred by serial dilutions (IF was
reduced from 3900 to 150 u/ml with NOV and 1000 to <100 u/ml
with Chikungunya Virus) of serum (containing no IF or virus)
from hyporeactive animals to cultures of mouse embryo fibro
blast or peritoneal exudate cells challenged with NOV.

These results suggest: (I) an explanation for failure of
IF inducers in therapy, (2) hyporeactivity is mediated by a
factor present in the serum during certain viral infections,
and (3) macrophages and lymphocytes from hyporeactive animals
manifest a similar degree of hyporeactivity in vitro.

PHAGOCYTOSIS IN DOWN'S SYNDROME. R.R. Kretschmer, M. Lopez
Osuna, S. Armendares, and L. De la Rosa (Intr. by F.S. Rosen).
Secciones de Inmunologia y Genetica, Departamento de Investi
gacion Cientifica, Instituto Mexicano del Seguro Social,
Mexico, D.F.

Patients with Down's syndrome have an increased infection
rate. In the present study, the circulating phagocytes of 25
patients with Down's syndrome (Trisomy 21, HAA negative) were
evaluated by means of the quantitative nitroblue tetrazolium
(NET) reduction test I and their bactericidal capacity against
Streptococcus pyogens and Staphylococcus aureus (Coagulase
+), measured by the method of Quie. A significant decrease
in NET-reducing capacity was found in phagocytes of patients
with Down's syndrome when stimulated with latex particles, as
compared to normal, age-matched controls. This finding was
not related to age, sex, or immunoglobulin levels in the pa
tients. Reduced bactericidal capacity against staphylococci
was found in these patients, whereas killing of streptococci
remained normal.

The degree of phagocyte dysfunction is similar to that in
heterozygous carriers of chronic granulomatous disease (CGO).
The distinct partial leUkocyte dysfunction against staphylo
cocci (Catalase +) in Down's syndrome contrasts with the nor
mal bactericidal capacity against streptococci (Catalase -)
in the same patients, a discrepancy that is also observed in
CGO.

DEFICIlm' KILLER FllNCTlcxq IN NEWBORN AND YOUNG INFANr LYMPHo
CYTE3. Gary S. Rachelefsky, Peter R. KcConnachie, F8ul I.
Terasaki, and E. Richard Stiehm. UCIA Sch. Ked., Depts. Ped,
and Surgery Los Angeles, Calif'.

Because {he newborn has decreased ability to respond to
delayed hypersensitivity skin test ant:lgens and has increased
susceptibility to infection, a defect in cellular illllm1Ility has
been suspected. Prior in vi'tl'O studies of lymphocytes ilXlicate
near nortlll.l respcnse to allogenic cells, PlIA and other anti
gens, indicating proliferative ability. We evaluated another
indicator of cell-mediated illllDW1ity using direct cell to cell
interaction measuring killer function.

We studied 53 medically normal patients, including 10 term
newborns, 8 infants aged 2-6 months, 4 infants aged 6-12 maxths
and 8 children 1-5 years old and 23 adult controls. Isolated
blood lymphocytes were incubated with norml adult Cr51..label
led allogenic lymphocytes coated with specific IlL-A antibodies
(target system) for 5 hours. The ratio of killer to target
cells was 24 to 1. Killing was expressed as a percent of Cr5l
released after subtracting the spontaneous target cell release;
D8Ximl kUling occurred by 5 hours.

The mean value for the 10 newborns, 2.331> + 1.25 (S.D.) was
significantly dif'ferent (p < .05) from the 23-adult values of
19.'J1, :!: 5.46; low intermediate values were noted througb 6
months (5.18/> :!: 6.34) with adult levels being achieved by 12
months indicating mturation of killer function.

The defective lymphocyte killer function in the young
inf'nnt suggests a possible mechanism for increased suscepti
bility to certain infections in young infants.
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SOME UNEXPECTED FINDINGS IN A COMPREHENSIVE 2-YEAR STUDY OF
STREPTOCOCCAL INFECTIONS IN AN ISOLATED COMMUNITY. Bascom F.
Anthony, Edward L. Kaplan, s. Stephen Chapman, and Lewis w.
Wannamaker, Univ. of Minnesota Medical School, Minneapolis.

During a prospective year-round investigation of group A
streptococcal infections over 7200 patient visits were made
among 200 children (1-10 yrs) in an isolated community. Week
ly cultures were obtained from nose, throat and skin lesions
(when present). During the 2 yrs >95% had strep recovered
from upper respiratory tract and >85% from skin lesions.

Streptococcal pyoderma (while reaching a peak incidence in
late summer and fall) occurred during all seasons, affecting
10% even during mid-winter. No influence of age or sex on
development or recurrence of pyoderma was evident.

This study afforded a unique opportunity to compare pattern
of spread of classical "respiratory" and Il s k i n ll serotypes in
the same population at the same time. Certain serotypes (M-4,
6,12,13) were almost exclusively recovered from the upper res
piratory tract (URT) but seldom from skin lesions. So-called
"pyoderma strains" (M-31,41,49,52,54,T-5/27/44), however,
were isolated with equal frequency from skin and URT.

Type 49, a nephritogenic strain, was frequently isolated in
this population but spread slowly and produced relatively
little pyoderma in young children. The low incidence of acute
nephritis (AGN) in this population, in contrast to a nearby
population, who also experienced spread of type 49, suggests
that factors other than the presence of a nephritogenic strain
played a role in the epidemiology of AGN.

PROTECTION AGAINST GROUP A STREPTOCOCCUS INFECTION
BY AN M PROTEIN VACCINE. Eugene.N. Fox, Robert.H. Wald
.!lli!.!), Masako K. Wittner, and Albert Dorfman, La Rabida-Univ.
of Chicago Institute, Dept. of Pediatrics, Umv, of Chicago
and Uriiv , of Florida, Dept. of Medicine, Gainesville.

Adult male volunteers were immunized subcutaneously by
three monthly doses of aluminum hydroxide precipitated
purified M protein from group A streptococci, type 1. Control
subjects received a placebo of the aluminum hydroxide
adjuvant. (All procedures were conducted on a double blind
basis.) Thirty to 50 days after the last injection the vaccinees
and control subjects were infected by applying a virulent strain
of type 1 streptococci to the pharynx. Throat cultures, white
blood cell counts, temperatures, and signs and symptoms were
monitored daily. Benzathine penicillin (1.2 million units) was
administered no later than 6 days after infection to all subj ects.
Illness was judged by the appearance of exudative pharyngitis
and cervical adenopathy accompanied by a positive throat
culture. By these criteria, 9 of the 19 controls and one of the
19 vaccinees were ill. No residual illness or clinical
complications were observed following treatment. It is con
cluded that the alum-precipitated M protein vaccine afforded
protection against an upper respiratory type 1 streptococcal
infection. Supported by PHS Contract PH 43 NIAID-68-83.

HODIFICATION OF ENDOTOXIN SHOCK IN :.nCE WITH ANTlIllSl'AHlNES.
Donald ;1. Teresa Rittmanic, and Heinz J. wittig.
Univ. Fla. Col. Med., Dept. Ped., Gainesville, Fla. (lntr. by
Gerold L. &chiebler).

The prevention of fatal gram-negative endotoxin shock was
studied in mice by pre-administration of two antihistamines at
varying dosage levels.

The LD80 of Westphal (Df f co ) gram-negative endotoxin was
first determined by injection into the tail-vein as being 36
mg/kg body weight of mouse. Subsequently, groups of 10 mice
each were pretreated with varying doses of diphenhydramine and
hydroxyzine intravenously one hour prior to the administration
of the LDSO of endotoxin.

With diphenhydramine, a dose of 5 mg/kg mouse gave 60% pro
tection, while with hydroxyzine, doses of 5 mg and 2.5 mg/kg
mouse protected 100% of the animals from fatal shock. In sub
sequent studies, simultaneous administration of hydroxyzine
and of endotoxin still protected 100% of animals. Treatment
at 6 hours before and 3 nours after endotoxin gave only 50-60%
protection. Higher doses of dipllenhydramine and hydroxyzine
(greater than 30 rng per kg mouse) proved fatal in more than
80% of the animals, death occurring with convulsions.

The protective properties of hydroxyzine in gram-negative
bacteremia appear to deserve further investigation in other
species. and rationale of the protection against
endotoxin shock by antihistamines are as yet poorly under
stood.

AN INTERFAMILIAL OUl'BREAK OF YERSINlA ENTEROCOLITICA (Y. e.)
ENTERITIS. L. T. Gutman, E. Ottesen, T. Quan, W. Bradford
(Intr. by Depts. of Ped. :;-nd Path.-;- Duke Univ. Med.
Sch., Durham, N. C. and C.D.C., E.I.P., Ft. Collins, Colorado.

lTh 4 families of 21 persons, 16 experienced infection with
!. Two deaths occurred and 2 patients underwent appendec
tomy. Sequential onset of disease suggested person-to person
transmission follOWing initial infection of a bitch and her
sick puppies. The index case expired after presenting with
fever, diarrhea, exudative pharyngitis, and
Autopsy findings included sera-sanguinous peritonitis,
ulcerations with extensive adenopathy throughout the gae..tro
intestinal tract. Y. e. was isolated from the spleen.

The child was a member of a rural family which, with a
neighboring family and 2 related urban families, were exper
iencing gastrointestinal disease. The 16 symptomatic persons
nad fever (87%), diarrhea (69%), abdominal pain (62%), vomit
ing (56%), pharyngitis (31%), or headache (18%). The 4 hos
pitalized children had hypoalbuminemia which resolved spon
taneously within 6 weeks. Clinical response to antimicrobial
therapy was slow; fever and diarrhea continued more than 5
days in all patients.

All 18 sera demonstrated a positive response in the passive
hemagglutination test to Y. e. antigen. Two pairs of sera
showed 4.log2drops; one remained constant. Eight patients
had significant titers and all were clinically ill.

This is the first reported epidemic of Y. e. enteritis, a
disease widely recognized in Europe to mimic other acute
abdominal disorders.

CELL-MEDIATED IMMUNITY TO RUBELLA VIRUS FOLLOWING
IMMUNIZATION. Russell W. steele, sally A. Hensen, Monroe M.
Vincent, David A. Fuccillo, and Joseph A. Bellanti. Georgetown
Univ, Soh, of Med., Dept. of Ped,.; Washington, D. C.; Micro
biological Associates and NIH, NINDS, Infectious Diseases Branch,
Bethesda, Md.

A microassay procedure for the measurement of cell-mediated
immunity (CMI) to rubella virus was recently developed in our lab
oratory. The technique employs cell lines chronically infected with
rubella virus and utilizes the release of 51 Cr to detect lymphocyte
mediated cytotoxicity. The present studies were performed to mea
sure the development of CM! and rubella serum hemagglutination in
hibition (HAl) antibody responses in children immunized with rubella
vaccine. Followlng immunization of 12 children with the HPV 77
strain of rubella virus, CM! was demonstrated as early as 3 days
after immunization; serum HAl responses did not appear until after
2 weeks post-immunization, The development of CM! appeared to
correlate with gestational age; children born full term reached max
imal levels at 7 days whereas children born prematurely attained
maximal levels at 14 days; after 28 days the levels of CMI were com
parable. The delayed development of CMI seen in premature infants,
even at 2 years of age, may be responsible in part for their in
creased susceptibility to viral infections. This in-vitro microassay
provides a simplified procedure for the measurement of eM! follow
ing administration of viral vaccines or natural infection.

SUBCLINICAL CONGENITAL CYTOMEGALOVIRUS (C-CMV) INFECTION: A
MICROBIOLOGIC AND CLINICAL LONG TERM STUDY. David W. Reynolds
Sergio Stagno, Kathern G. Stubbs, and Charles A. Alford, Univ.
of Ala. in Birmingham, Dept. of Ped., Birmingham, Alabama.

Subclinical C-CMV infection is exceedingly common, about 1%
of live births, yet the natural history of this condition has
not been adequately determined. Eighteen such cases have been
longitudinally studied for an average of 38 months. No signi
ficant abnormalities of intrauterine growth or neonatal clini
cal status were observed; however, 4 had minor aberrations in
CSF cell count, protein level, or both. The duration of virus
excretion ranged from 3 to 50 months with 11 excreting beyond
24 months of age. Immunoglobulin G production began earlier
and has been maintained at a significantly higher level than
expected; further. CMV-CF antibody has persisted in all the
patients. At birth and during the first few months of life,
IgM levels were also increased. Despite the evidence for pro
longed active infection and the resultant antigenic stimula
tion, physical growth, general health status, and more speci
fically the occurrence of liver and pulmonary disease have
been within normal limits as were intelligence and social quo
tients when compared to matched pair controls. Two infected
patients. however. have moderate to severe mental incapaci
tation. Importantly, some degree of sensori-neural hearing
loss occurred in 50% and 2 with concomitant brain damage re
quire hearing aids. In order to assess for a continued low
grade pathologic process, these children will be tested seri
ally for CNS development and immune complex disease.
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EVALUATION OF PASSIVE IMMUNIZATION AGAINST VARICELLA
USING A NEW SEROLOGIC TECHNIQUE. Anne Gershon and
Philip Brunell. NYU Sch. of Med., Dept. of Ped., NY

Zoster Immune Globulin (ZIG) has been used to pas
sively immunize children with no history of previous
varicella. The management of these high risk pa
tients would be facilitated by the availability of
a serologic method which could be used to evaluate
their immune status. When ZIG recipients were tested
for antibody against membrane antigens (AMA) of V-Z
infected cells it was found that 6 patients with
antibody at the time of household exposure failed
to develop clinical varicella or rises in AMA. Eight
of 12 children without detectable AMA developed
vesicular lesions and titers of AMA of 1:8 or great
er during convalescence. Four seronegative ZIG
recipients did not develop clinical evidence of in
fection but 3 of these 4 subsequently developed
barely detectable levels of antibody. ZIG used in
these studies was found to have 20 times the con
centration of V-Z AMA as regular immune serum globu
lin. AMA determinations may be useful in measuring
potency of ZIG preparations and identifying those
high risk children who are truly susceptible to
varicella and require ZIG.

INFECTIOUS DISEASE

Read by Title
DIAGNOSIS OF PERTUSSIS IN EPIDEMICS, INCLUDING CASES
NEGATIVE BY CULTURE. Reuben V. Aftandelians and
James D. Connor. Univ. Cal..,San Diego Sch. of Med.,
Dept. of Peds.

A majority (86%) of children with pertussis
infection develop gel precipitating antibody (PGPA).
Antibody prevalence can be used to identify out
breaks and occurrence of infection in culture-nega
tive cases. The test is markedly superior to the
standard agglutination test. Of 112 clinical cases
studied, 91 (81%) had PGPA, including 31 of 36 cul
ture-positive cases (86%) and 20 of 29 culture-nega
tives (68.9%). Of 76 cases from several outbreaks
occurring in different locations, including 20 cul
ture negatives from San Diego, 60 (78.9%) were posi
tive. In comparison, 57 of 200 adults (28.5%) and
134 of 367 DPT immunized children (36.5%) had PGPA.
The higher prevalence of PGPA in clinical pertussis
is significant (p=<.Ol) when compared to either im
munees or adults and may be used to identify the oc
currence of an outbreak. The character of the gel
precipitin response is also diagnostic of an out
break. Of 91 PGPA-positive cases, 21 of 31 (35.4%)
culture-positives and 21 of 60 (35%) culture-nega
tive or culture-unidentified cases had 3 or more
PGPA bands in one or more sera, in comparison to on
ly 3 of 57 PGPA positive adults (5.2%) and 16 of 134
(11.9%) immunees had 3 or more PGPA bands (p=<O.Ol).

AN ANALYSIS OF ELEVEN CONSECUTIVE RESPIRATORY SYNCYTIAL VIRUS
(RSV) OUTBREAKS IN CHILDREN. Kim,
Julita O. ArrObio, Robert M. Chanock and ·R6bert H; ·Pattott.
Research Fndn. Children's Hosp. of D.C. and George Washington
University Medical School.

More than 15,000 infants and young children were studied
for virus infection during 11 consecutive RSV outbreaks. Data
obtained at monthly intervals during the outbreaks were com
bined to plot a composite epidemic curve, which showed a "nor
mal" distribution. Of more than 1,000 respiratory disease
patients who yielded an RSV isolate, 39.6% shed virus during
the peak epidemic month and 81.4% shed virus in the 3 mid
epidemic months. During the peak month of the composite epi
demic, RSV was recovered from 46.2% of all inpatients with
bronchiolitis, from 33.6% of all inpatients with respiratory
disease, and from 32.1% of all respiratory disease outpatients.
Control subjects who were free of respiratory disease rarely
yielded RSV. By virus recovery and/or complement-fixation
serologic response, 70.3% of bronchiolitis patients and 56.4%
of all respiratory disease inpatients showed evidence of RSV
infection during the peak epidemic month. A similar epidemic
wave was seen in males as compared to females, and in black as
compared to non-black children. More than half of all hospit
alized patients who yielded an RSV isolate were less than 6
months of age. Among bronchiolitis patients, about half of
those with RSV isolates were 3 months of age or younger. The
age distribution analysis negates the hypothesis that RSV

re-

BACTERIOPHAGE TYPES AND ANTIBIOTIC SUSCEPTIBILITIES OF S.
AUREUS FROM PEDIATRIC PATIENTS. Nancy Byrd, Fred ! . Barrett,
DorothY:L. Clark, and Peter ! . Smith (Intr. by Martha D. Yow).
Baylor College of Medicine, Dept. of Pediatrics, Houston.

Since the early 1960's Staphylococcus has been a less
prominent cause of nosocomial infections. However, it remains
an important pathogen, especially among pediatric outpatients.
This study compares 459 strains of coagulase positive S.aureus
isolated from two different socioeconomic groups of pediatric
patients. Isolates from various sources were collected over a
6 month period from patients at a private (222 strains) and a
county (237 strains) hospital. Susceptibilities to 9 antibio
tics were determined by the innocula-replicating method.
Bacteriophage typing was performed by the CDC. Among outpatient
strains, phage groups 2 and 3 were most common. Phage group 3
was also prevalent among inpatient strains from both hospitals,
while phage group 1 occurred more frequently among isolates
from private inpatients. Antibiotic therapy was employed prior
to culture in 51% of private and 17% of county patients. How
ever, susceptibility patterns were very similar for isolates
from both patient groups. Penicillin G resistance occurred in
75% of all outpatient strains. No methicillin resistant strains
were isolated. No significant emergence of resistance to the
other antibiotics tested was detected. Thus, penicillin G is
not efficacious against the majority of outpatient staphylo
coccal isolates. Pediatric nosocomial infections with S.aureus
were infrequent among the study patients. However, the-signifi
cance of the increase in phage group 1 isolates among inpatients
at the private hospital remains to be elucidated.

THE VARIETY OF SERRATlA FOUNDIN A PEDlATRIC INTEN
SIVE CARE UNIT DURING A SINGLE MONTH. stephen F. Cardos,
Alfred L. Florman, Michael S. Simberkoff and Lillian Larrier.
Depts. of Ped., Med. & Path. New York Univ, seii, of Med. NYC.

Non pigmented Serratia marcescens are among the bacteria
which are now being associated more frequently with hospital ac
quired infection. During July 1972 this organism was recovered
from 7 of 20 patients at risk in an ICU. Four of the 7 children
died. Serratia was isolated from the blood of 3 and the CSF of one
of the fatal cases. Epidemiological investigations, which included
efforts to characterize the isolates more precisely, failed to re
veal a common source, but did show that there were at least 5 dif
ferent strains in the unit during the month. Each of the first 4
isolates was different. Each had unique antibiotic sensitivities.
They were serotypes 014 Hl2, 014 Hll, 0 undetermined Hl2 and
014 H4. The last 3 isolates were all recovered during a single
week and appeared to be the same. (014 H12but with an antibioto
gram like that of the 014 H4 strain). Only one of the strains was
sensitive to the bactericidal activity of normal serum. It was re
covered repeatedly from the endotrachial secretions of a child who
remained in the unit during the entire month and never from any
of the other patients. This is consistent with the observation that
serum sensitive strains are likely to be non virulent. Each of the
other 4 strains was associated with a fatal illness.

MODIFICATION OF EXPERIMENTAL HERPESVIRUS HOMINIS ENCEPHALITIS
BY HUMORAL ANTIBODIES. C.T. Cho, K.K. Feng, N. Brahmacupta
and C. Liu, Dept. of Ped. &Med., U. of Kansas Med. Center,
Kansas City, Kansas.

Three-week-old Swiss Webster strain mice were infected
with a strain of HVH (type 1). The mortality rate of intra
cerebrallb!I.C.) infected mice was 60% and 95% for an inocu
lum of 10' and 102.5TCID50 respectively. Mice recovered
from HVH encephalitis exhibit increased resistance to reinfec
tion. Antisera to HVH prepared in rabbits (SN titers 1:128)
administered subcutaneously (S.C.) before (24 h.) or shortly
after (24 h.) infection gave a mortality rate of 20-23%, in
contrast to 57% for control mice receiving normal rabbit sera.
Low or no protective effects were seen when antisera were
given after 48 h. of infection.

Human immune globulin (HIG; SN titers 1:512) also showed
protective effects on HVH infected mice. Mice inoculated with
102.5TCID50 had a mortality rate of 95% in controls vs. 45
50% in mice given HIG before (24 h.) or shortly after (24 h.)
infection. HIG were ineffective when given 48 h. after infec
tion. Mice inoculated with 100.5TCID50 had a mortality rate
of 60% in controls and 5% in mice treated within 24 h. after
infection. Preliminary studies suggest a slight prolongation
of average survival time in HVH infected marmosets treated
with HIG. Our findings suggest the protective effects of
humoral antibodies on HVH encephalitis in mice and, perhaps,
in marmosets. Such protective mechanism warrants further
study.
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LACK OF CORRELATION BETWEEN IN VIVO TOXICITY AND IN VITRO
GELATION TEST FOR ENDOTOXIN. James J. Corrigan,Jr. and
James F. Kiernat.Dept. of Ped., Univ. of Arizona Medical
Center, Tucson, Arizona.

Endotoxin toxicity induced in animals is manifested by
fever, leukopenia, thrombocytopenia, intravascular coagula
tion, shock, the Shwartzman reactions, tumor necrosis and/or
death. Recently, the development of the horseshoe crab
lysate gelation test has provided a sensitive in vitro test
for endotoxin and when positive has been equated with endo
toxicity. In the present study 10 white rabbits of either
sex were given 0.1 mg/kg E. coli 0127:B8 endotoxin intra
venously. These animals developed leukopenia, thrombocyto
penia, intravascular coagulation, and positive lysate tests
on their plasmas. Polymyxin B sulfate was mixed with endo
toxin, ratio 50:1, incubated for 15 minutes at 370C and
injected into 10 other rabbits. Although no animal developed
leukopenia, thrombocytopenia or intravascular coagulation,
the polymyxin-endotoxin mixture was consistantly positive in
the lysate test. Polymyxin B is known to neutralize endo
toxin toxicity probably by a detergent effect. These data
suggest that sub-units of the endotoxin molecule may be
capable of reacting with the lysate but are incapable of
causing toxicity. The results further suggest that the
technique may not be useful in testing materials for possible
endotoxin toxicity.

QUANTITATIVE MEASUREMENT OF ENDOTOXIN ACTIVITY. James J.
Corrigan,Jr. and James F. Kiernat. Dept. of Ped., Univ. of
Arizona Medical Center, Tucson, Arizona.

Amebocytes in the hemolymph of the horseshoe crab contain
a material which gels when reacted with endotoxin. In this
reaction the endotoxin-lysate mixture becomes cloudy and a
change in percent light transmission or optical density can
be measured. In this study the change in light transmission
produced by various concentrations of endotoxin was deter
mined by using a photoelectric nephelometer (Chrono-Log
platelet aggregometer) and recorder (Heath). Hemolymph was
collected into sterile siliconized chilled glass tubes and
the cells harvested by centrifugation in the cold. Lysate was
prepared by adding sterile distilled water to the cells and
sonicated. The average protein content of the lysate was 25
mg/ml. The reaction mixture contained 0.2 ml lysate and 0.2
ml test material, incubated at 37°C without stirring and a re
corder speed of one inch per 10 min. The results show that a
straight line relationship occurs with concentrations of en
dotoxin typhosa) ranging from 1.0 to 0.001 microgram/ml,
3 min to 27 min respectively. Reproducible, sensitive results
were similarly obtained with human, rabbit and dog plasmas
and human CSF. This technique allows the use of small volumes
(0.2 ml) of test substance, accurate recording of reaction
time and minimal technician time.

ISOLATION OF CYTOMEGALOVIRUS FROM FECES AND TEARS.
Frederick E. Cox and Walter T. Hughes (Intr. by Donald Pinkel). St. Jude
Children's Research Hosp., Memphis, TN.

Acquired cytomegalovirus (CMV) infection in children may present with
symptoms of pneumonitis, hepatitis or gastrointestinal (GI) disease. Focal or
diffuse ulcerations may occur at various sites in the GI tract, from esophagus
to rectum, but there have been no attempts at antemortem virus isolation
from these sites. Thirty-six children with complement-fixing antibody to
cytomegalovirus had human embryonic lung fibroblast cultures of urine and
rectal swabs performed at monthly intervals for 2 months. This included 31
children with acute leukemia, two with solid neoplasms.one with sickle cell
anemia, one with systemic lupus erythematosus and one
congenitally-infected infant, Twenty-eight patients were found to be
excreting virus in their urine. Virus wasalso isolated from the feces in two of
the 28. One wasa patient with acute lymphocytic leukemia in remission and
disseminated cytomegalovirus infection with viremia, chorioretinitis and
isolation of virus from tears. The other was a congenitally-infected infant
with hepatosplenomegaly and thrombocytopenia as the only manifestations
of disease. Both patients had simultaneous fecal, saliva and urine cultures
positive for CMV. No signsor symptoms of GI disease were present in either
patient. The data demonstrates that asymptomatic fecal excretion of CMV
occurs and that a possible method of spread of infection via the fecal-oral
route should be investigated further. This is the first known cultural isolation
of CMV from tearsand feces.

PSEUDOMONAS AERUGINOSA: SENSITIVE TO ANTIBIOTICS IN VITRO AND
RESISTANT TO THERAPY IN VIVO. Starkey D. Davis and Antoinette
Iannetta, Univ. of Wash. Sch. of Med., Dept. of Ped., Seattle.

Physiologic concentrations of calcium antagonize the ef
fects of colistin, polymyxin, gentamicin, and tobramycin on
Pseudomonas aeruginosa (Ps) in vitro (Antimicrob. Agents
Chemother. 1:466, 1972). The degree of antagonism by calcium
varies with the strain of Ps, the concentration of calcium,
and the antibiotic. The order of antagonism by calcium is
polymyxin and colistin> gentamicin> tobramycin. For in
vivo studies, 10 strains of Ps were selected that had known
patterns of antagonism of antibiotics by calcium. All strains
were sensitive to antibiotics in vitro and all were virulent
for mice. Mice were inoculated intraperitoneally with 109
bacteria in mucin, and antibiotic was given subcutaneously as
a single dose 1 hour later. Survivors were counted after 48
hours. Results for 3 antibiotics were (the ED50 is the ef
fective dose that would save 50% of the animals from death):

ED50 mg/kg Tobramycin Gentamicin Colistin
>120 2 3 4

15-120 3 4 5
<15 5 3 1

There was a good correlation between the degree of antagonism
by calcium in vitro and the results of therapy in vivo. This
study directly demonstrates a dissociation between in vitro
antibiotic susceptibility tests and efficacy of antibiotics
in vivo.

EVALUATION OF ANTIGENICITY AND A 2 YEAR PROSPECTIVE FOLLOWUP
OF JOINT, MUSCULAR, AND NEURITIC COMPLAINTS IN CHILDREN FOL
LOWING IMMUNIZATION WITH AN INVESTIGATIONAL HPV77DKl2 RUBELLA
VACCINE. Jerry J. Eller, Eleanor A. Eller, Kenneth J. Moran,
Univ. of Texas Med. Sch. at San Antonio, San Antonio, Texas.
(intr. by W.T. Kniker).

This prospective study included a random sample of the pop
ulation given a placebo. The findings in our study are in
marked contrast to recent reports of uncontrolled field trials
with the licensed HPV77DKl2 rubella vaccine showing high re
action rates and recurrent arthritis. Our close followup
group consisted of 496 patients aged 1-15 from 3 private pedi
atricians and a residential school. Vaccine was given to
399 and 97 received a placebo. Ninety-nine % of seronegative
vaccinees seroconverted with aGMT of 80. Followup was accom
plished by questionnaire, telephone and doctor visits at 3 and
10 weeks. Eleven (2.8%) vaccinees and 3 (3.1%) controls had
joint, muscular and neuritic complaints. Two (.5%) of the
vaccinees had neuritis, but none had arthritis. The gross
safety group consisted of 1497 children from local preschools
followed by questionnaires and telephone. There was 99.5%
followup. Twenty (1.4%) children reported reactions. Two
(.1%) had arthritis. In the 2 year period after immunization,
29 of 31 vaccine reactors were followed. There were no in
stances of recurrent arthritis or neuritis. Canine kidney
cell culture should not be discarded as a system for rubella
viral vaccine production. This HPV77DK12 vaccine was immuno
genic, yet acceptably attenuated for clinical use.

ATTACK RATES FOR HOSPITALIZED ACUTE BACTERIAL MENINGITIS DUE
TO HEMOPHILUS INFLUENZA, MENINGOCOCCUS, AND PNEUMOCOCCUS IN
CHILDREN IN A MILITARY POPULATION. IMPORTANCE OF THE FIRST
4 MONTHS OF LIFE. Jerry J. Eller, and Daniel C. Plunket.
Univ. of Tex. Med. Sch., San Antonio, Tex., and Fitzsimons
General Hospital, Denver, Colo. (intr. by W. T. Kniker).

The number of infants and children hospitalized at Fitz
simons General Hospital with acute bacterial meningitis from
January 1960 to January 1970 were determined by record review.
H. flu type b caused the most (27) cases, with 2 deaths. Pa
tients were hospitalized during each of the 10 years. Menin
gococcus (M.C.) caused 4 cases during 4 separate years with 2
deaths. Two of the cases were type c. Six pneumococcal
(P.C.) cases were spread over 6 years with 2 deaths. There
were 8 cases with etiology undetermined. Although the major
ity of cases occurred in the age group from 6 mos to 3 yrs,
the highest attack rates occurred in the 0-3 mos age groups
for all major pathogens. Age specific attack rates per
10,000 children at risk are given for H. Flu and P.C. based
on the 10 year surveillance, and for M.C. based on the "epi
demic" 4 years. (H.F.) 0-3 mos: 4.7, 4-5 mos: 1.4, 6 mos-3
yrs: 1.1, 4-12 yrs: 0.2. (P.C.) 0-3 mos: 1.2, 4-5 mos: 0.7,
6 mos-3 yrs: 0.1, 4-12 yrs: 0.1. (M.C.) 0-3 mos: 3.0, 4-5 mos
1.7, 6 mos-3 yrs: 0.2, 4-12 yrs: 0.2. These data suggest that
recommendations should be made for immunization of neonates or
very young infants with purified capsular antigens of patho
gens causing acute bacterial meningitis, especially H. Flu
type b.
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ANTIBODY LEVELS TO POLIOVIRUS IN CHILDREN AGED 1-4 YEARS RE
LATED TO THE HISTORY OF IMMUNIZATION. Eli Gold and Alfred
Fevrier, Case Western Reserve Univ. Sch. of Med. at Cleveland
Metropolitan General Hospital, Dept. of Pediatrics, Cleveland,
Ohio and the Nat. Communicable Dis. Ctr., Atlanta, Georgia.

A survey of immune status among 1-4 year old children
residing In Cuyahoga (Cleveland) County revealed that over
50% had antibody levels less than 10 to one or more serotypes
of poliovi rus. Vials of pol iovaccine in use in offices where
many of these children had received their immunization were
tested; there was no evidence of loss of potency. Among a
group of children with a documented history of 3 or more OPV
and no antibody at a dilution of 10 to one or more serotypes
of polio, retesting a serum showed that 16 of 17 had antibody
titers of 2 or greater! Serum antibody levels following OPV
may fall to levels of < 10 in a large proportion of Immunized
children. Such children probably can respond to wild polio
virus reinfection with an anamnestic immune response not
accompanied by clinical disease or significant virus
excretion. However, the result of reinfection probably
depends on the level of immunity which in turn may be related
to the interval between immunization and challenge. The high
proportion of young chi ldren living in the inner city who have
not been immunized against poliomyelitis as determined by the
United States Immunization Survey plus the evidence of the
short duration of antibody persistence in those who have been
immunized makes it imperative to urge more effective use of
pol io vaccine.

BACTERICIDAL CAPACITY OF HUMAN BLOOD PHAGOCYTES. Martha
Greenwood, Joe Jawad, Erwin Jones, Charlotte Lubawy, and

Hgl1and, Onw. of !<y. Mea. 5ch., Lexlngton, Kentucky.
T e cteria1 kill capacity of neutrophi1s (PMN) and

monocytes (MN) against S. aureus and E. coli was determined
using purified populations (F1Col1-Hypaque gradient centrifu
gation) of each cell from normal subjects and compared with
the MN functional capacity of a 15 month old male with virtual
absence of blood and bone marrow PMN yet minimal infection
since birth. Results are summarized as follows:

CELL(C) BACTERIA (B) RATIO %SURVIVAL RATIO %SURVIVAL
TB:CT 60" 120" \F:CT 60" 120"

Contro1 MN E. co1i I:T 3"" -,-- 3:T 30 14
Control PMN Eo col i 1:1 1 1 3:1 6 3
Control MN 1:1 12 6 3:1 64 50
Control PMN S. aureus 1:1 8 4 3:1 30 16
Patient MN Eo coli 1:1 6 2 3:1 38 17
Patient MN S. aureus 1:1 29 10 3:1 60 48

These findlngs indicate that the bacterial kill capacity
of blood phagocytes is most clearly defined using pure popula
tions of MN and PMN and varied bacteria:ce11 ratios. Studies
of MN function in this child with no PMN are as follows:
normal MN kill of S. aureus and E. coli, normal in-vitro MN
to macrophage transformatlon with intact macrophage "Fc" re
ceptor sites for IgG. These results indicate that the MN
serves as a compensatory mechanism in host defense and that
the clinical course and survival of these children may depend
on the functional capacity of their MN and macrophage system.

QUANTITArIVB NITilOBLUE TET1lAZOLIUK(NBT) REDUCTION IN HYPBR'lHY
ROIDISM. Elena !i. Smithwick & Qutub !I..Qad,
S.U.N.Y.,Downatate Medical Center, Dept. of Ped.,Brooklyn.

Quantitative NBT reduction correlates with leukocyte oxida
tive metabolism. 'l'he present study sought to determine whether
the increased metabolism of hyperthyroids would be reflected
in their neutrophils as increased resting NBT reduction. NBT
reduction was measured by the method of Baehner & Nathan,incu
bating for 30 min. at 37C. 'l'he results are sUllllllllrized below,
expressed as mean optical density (OD) at 5l5mp for 2.5x106
phagocytes, resting and latex-stimulated.

Controls (13) Hyperthyroid (13) p
Resting 0.133±O.045 0.227±O.079 <0.0025
Phagocytosing 0.284±O.058 0.379±O.103 <0.005
.OD 0.151-+0.061 0.144+0.076 N.S.
'l'he data reveal that both resting and phagocytosing NBT re-

duction are significantly increased in hyperthyroids. 'l'he in
crement of phagocytosing over resting value(AOD) is unchanged.
'l'he histochemical NBT technique of Park ! ! al. also showed a
higher number of positive cells in than in

'l'hree hyperthyroid patients,restudied when eu
thyroid,had normal mean resting(0.158)and phagocytos1ng(0.3l4)
levels. Two hypothyroid subjects had depressed resting(0.092 &
0.101) and phagocytoa1ng(0.196 & 0.262)values. Further studies
are p18ll11ed to determine if the alterations in NBT reduction
correlate with bactericidal capacity. 'l'here is recent evidence
that iodinated thyroid hormones may be utilized in the microb
icidal system consisting of myeloperoxidase,H20z and halogen.

DISSfuUIlATED ECllOVJRUS ":¥;'E 3 JNFECTlCN IN CmmINED nUJNO
Uann, Dale Huff, I\da!:ladia Deforest,

Nnnjit 1:. and Harold (Jntr. by H.
AUerbach), Temple Univ. Sch , of and St. Christopher s
H"s". for Children, Philadelphia, Pa ,

Patients ,·,i,th combined immunodeficiency (CJD) exhibIt undue
au scep t i.b l Lt t y to vi.ral t n fe c t s ons , but Echovirus-3 infecti.on
has n"t heen reported in these patients. A 4 month old Cauca
sian ::,irl \·;ith h f s t or-y of recurrent upper rep ira tory i.nfec
tions, intractahle diar.rhea and persistent moniliasis present
ed l:'1ith ascites, electrolyte f mba Iance , severev Iymphopenta ,
eeneralized hypogamma2.lohulinemia and absence of isohemagglu
tinins. Delayed hypersensitivity skin responses and lympho
cyte proliferative response to phytohemneg1utinin could not be
elicited. Postmortem examination confirmed the diagnosis of
CJD. The ascites "as chylous hut contained almost no lympho
cytes. There were multifncal necrosis with round cell infil
tration in the liver 'and di.ffuse intra-alveolar hemorrhage in
the 1un8s. Echovirus-3 was recovered from a rectal swah taken
11 days premortem and from the liver and lung tissues ohtained
at autopsy (in January". Pneumocystis carinii "as found in
the 1unns. Ilenatic lesions of this kind have not been de
scribedoin infection althounh fatty metamorphosis
has been reported. The lesions seen i.n this patient are
remi.niscent of those o f neonatal Her.pes simplex infection and
of adenovirus infection in one case of CID. It is assumed
that defect.ive cel1-mediatec1 immunity is primarily responsible
for viral dis.emination in this patient. (Supported by Grants
li1F03-CA-51,33, AI-09863 and RR-75 from the USPlIS.)

FAMILIAL CARRIAGE OF ASCARIS. J.O. Hendley*. D. Williams*,
G. Burke*. Dept. of Ped. Univ. of Va. Sch. of Med.,
Charlottesville, Va. (intra. by W. G. Thurman)

Although parasites are reported to be present in more than
10-20% of Southern children, the number usually detected with
stool exams in a hospital laboratory is much lower. The inci
dence of helminth carriage in children up to 12 yrs residing
in both Charlottesville and the surrounding county was deter
mined. Lower income families in a C&Y project "ere tested at
the yearly checkup. Fresh and concentrated samples of stool
specimens from all children in the family were examined with
iodine stain.

Ascaris lumbricoides was detected in 10% and Trichuris
trichuria in 8% of 146 children. Pinworms were present in 20%,
Entamoeba coli cysts in 18%, and Giardia lamblia cysts in 6%
of 78 children examined.

Since the eggs of ascaris and trichuris are infective only
after incubation in the soil for 2 weeks, it is accepted that
these parasites are not family associated. Unexpectedly, fa
milial aggregation of ascaris and trichuris infestation was
very prominent in this population. Nine (82%) of 11 siblings
of children with ascaris also had this parasite. Seven (64%)
of 11 siblings of children positive for trichuris had tri
churis. The 8 families with helminth infestations resembled
the 64 negative families in urban vs rural residence and in
door vs outdoor plumbing. Recommendations for therapy of as
caris infection should be altered to include treatment of the
siblings of a child with this parasite.

SUPPRESSION OF HOST RESPONSE TO STREPTOLYSIN a BY SKIN LIPIDS
AND ITS CLINICAL IMPLICATIONS. Edward L. Kaplan and Lewis W.
Wannamaker, University of Minnesota Medical School, Depart
ment of pediatrics, Minneapolis.

Lipids, such as cholesterol, which are abundant in skin,
are known inhibitors of two biologic properties of strepto
lysin 0 (SO), the hemolytic and cardiotoxic effects. This
study was designed to investigate the possibility that skin
lipids may also modify the antigenicity of SO and may thereby
be responsible for the feeble ASO response following strepto
coccal pyoderma.

2 groups of rabbits were injected intravenously twice week
ly with SO (33 units), DNase B (700-1000 units) and strepto
coccal NADase (1700 units). Group I (15) received the anti
gens in physiologic saline. Group II (13) received the same
doses of antigen, but mixed with lipid extracts of rabbit
dermis and epidermis (chloroform-methanol extract suspended in
saline). Sera were obtained during the 3rd, 5th, 7th and 9th
weeks. Mean ASO titers from Group I were significantly higher
(p<.Ol) for every bleeding than were the corresponding mean

ASO titers for Group II (e.g. 1.6 and 0.2 log respectively at
3 weeks). In contrast, anti-DNase Band anti-NADase titers
for the 2 groups were almost identical for every bleeding.

These observations are of special interest since--by sup
pressing the antibody response or by inhibiting the toxicity
of SO--skin lipids may alter the host response in strepto
coccal pyoderma, a finding which may explain the failure of
rheumatic fever to develop after infection at this site.
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A CONTROLLED EVALUATION OF TRlMETHOPRIM-SULFAMETHOXAZOLE,
AMPICILLIN AND NO THERAPY IN SALMONELLA GASTROENTERITIS
IN CHILDREN. !!. Kazemi, !!•.!.. Marks (Intr. by
McGill Univ.-Montreal Children's Hosp. Research Inst.,
Montreal, P.Q.

A prospective, random controlled study was designed to
evaluate the role of antibiotics in the therapy of salmonella
gastroenteritis in children. Children (age 10 mos. to 16 yrs4
were randomly assigned to three groups: I. trimethoprim
sulfamethoxazole (TMP-SMZ) 20 mg/kg/day and 100 mg/kg/day
respectively, II. ampicillin 100 mg/kg/day, III. no
therapy. Antibiotics were given orally for 7 days. In vitro
minimum inhibitory concentrations were performed on aIT-
isolates and pharmacokinetic studies of TMP-SMZ were also
done. There were no significant differences in the clinical
features, duration of illness (2.6-4 days), bacteriological
cure rates (63-72% at 1 week) or carrier states (0 at 8 Wks.)
among the three groups followed for 6 months. All isolates
were sensitive in vitro to the antibiotics used and no
resistance combination drug TMP-SHZ was well
absorbed and serum and urine concentrations were adequatea
Although highly active (and synergistic) in vitro the new
combination drug TMP-SMZ is no more effective than
ampicillin in vivo; neither antibiotic treatment offered
any advantage over no antibiotics in the therapy of
salmonella gastroenteritis in children.

AMPICILLIN VS. CHLORAMPHENICOL IN HEMOPHILUS INFLUENZA TYPE B
(H. FLU B.) MENINGITIS. A REAPPRAISAL OF PAST EXPERIENCE
WITH 74 PATIENTS. Najwa Khuri-Bu10s (Intr. by C. Henry
Kempe). Yale New Haven Med. Ctr., Dept. of Ped., New Haven,
Conn.

A retrospective study of 74 patients with H. flu b menin
gitis admitted to Yale N.H. hosp., between 1964-70 was done.
32 patients received chloramphenicol, 32 received ampicillin
and 10 received a combination of both. Average duration of
hospitalization, fever and complication rates were similar in
the ampicillin and chloramphenicol groups but increased in
the combination group. 29/74 patients had 50 complications.
21 patients had seizures, 8 developed subdural effusions. 5
inappropriate ADH, 3 G.I. bleeding, 2 neuronal deafness and 8
had other neurologic sequelae. 2 patients who received amp
icillin and 1 patient on combination therapy Patients
with CSF glucose <15 mg% did not have a significant increase
in morbidity or mortality. Of 7 patients who were afebrile
or hypothermic on admission 3 died and 3 others developed
major complications. Total duration of therapy was 10 days
for both groups. The average duration of I.V. therapy was
7.9 days for the ampicillin group and 4.3 days for the
chloramphenicol group. These data suggest that in spite of
more intensive ampicillin therapy, the eventual outcome re
mains the same. For this reason a trial of prolonged I.V.
therapy with chloramphenicol may be indicated.

NITROBLUE TETRAZOLIUM TEST IN CHILDREN WITH MALIGNANT DISEASE,
Diane Komp, Charette* and Joseph ;L. Braintwain* Univ.
of Va. School of Medicine, Dept. of Pediatrics, Charlottesville
Virginia 22901

The nitroblue tetrazolium (NBT) test is useful in otherwise
normal children in distinguishing between bacterial infection
and fever of other etiology. Defects of white cell function
that would interfere with the interpretation of the test have
been reported in children with leukemia undergoing craniospinal
irradiation and patients receiving hydrocortisone.

Unstimulated and andotoxin-stimulated NBT tests were per
formed in 74 instances on children with metastatic solid tumors
or acute lymphoblastic leukemia. No child had received radio
therapy for at least one month prior to study.

Children with tumors receiving no chemotherapy had normal
studies. Those receiving vincristine, cyclophosphamide, TIC
mustard or CCNU had very low unstimulated values and failed to
respond to endotoxin stimulation. Untreated leukemics in re
lapse had abnormally low endotoxin-stimulated NBT's. Patients
in relapse or remission had low values while receiving vincris
tine, prednisone, daunorubricin or 6-'MP. Particularly low
values were seen in patients with septicemia.

These data suggest: l)The NBT test is not useful in suppor
ting or refuting the diagnosis of bacterial infection in a
child with malignancy receiving certain chemotherapeutic
agents; and 2)Chemotherapeutic agents may induce a qualitative
granulocytic defect that may enhance the propensity towards
infection.

INAPPARENT CONGENITAL CYTOMEGALOVIRUS INFECTION: A FOLLOW
UP STUDY. Mary L. Kumar, George A. Nankervis, Eli Gold.
Case Western Reserve University School of Medicine,
Cleveland Metropolitan General Hospital, Department of
Pediatrics, Cleveland, Ohio.

A follow-up study on a group of children with clinically
inapparent congenital CMV, identified at birth as part of
a prospective study, was undertaken in order to assess their
physical and mental development in their first four years of
life. Of a group of 25 children described by Starr in 1968,
14 were available for study, as well as 8 children from a
control group originally selected on the basis of sex, race,
and birth weight. Assessment of the children included a
complete physical examination, psychological testing, and
virologic studies. None of the children exhibited any
remarkable physical abnormalities. The mean IQ of the
congenitally infected children was 84.1 while the mean IQ
of the control children was 86.5. Urine viral cultures
were positive in eleven children. All 7 males tested were
positive, as compared to 4 out of 7 females (P<0.05).
CMV CF titers on the virus negative children did not differ
significantly from the titers on the virus positive children.
In summary, children with congenital CMV infections who
appeared normal at birth had no evidence of physical ab
normalities at age 4 and their performance on the Stanford
Binet was comparable to a control group. Viruria was
present in 78% of the children, most of whom had circula
ting antibody.

ORAL ATTENUATED STREPTOMYCIN-DEPENDENT (SmD) SHIGELLA
VACCINES: IN VIVO STABILITY AND TRANSMISSABILITY. Myron
M. Levine and Eugene J. Gangarosa. (lnrr, by Iv\arvin Cornbloth)
Ctr , for Diseose Control, Atlanta ond Unlv, of Iv\aryland Sch, of Med.
Division of Infectious Diseases, Baltimore.

Oral shigello voccines are being investigated as 0 meons of control
ling shigellosis in custodial institutions. Previous studies demonstrated
their safety and stability; person-to-person transfer of vaccine strains
wos not recorded. In Feb. and ogain in Aug. 1972, 4 doses of SmD S.
sonnei and 2a vaccine were given to high-risk institution=
olized children. In Feb. 106 children received SmD S. sonnei vaccine
and 101, SmD S. f1exneri 2a. In Aug. 109 received-sonnei and 99
flexneri vaccine. SmD flexneri was' recovered by rectal swab cul't
ure from 91%of the flexneri vaccinees in Feb. and 820k in Aug.; SmD
S. sonnei was recovered from 87% of sonnei voccinees both times.
rroiii'l'llSonnei vaccinees (18%) given the Feb. lot of sonnei vaccine
streptomycin-independent S. sonnei revertants were isolated' the re-'
vertants remained attenuated (non-invasive) and the excreters were not
ill. Children given a later lot of sonnei vaccine excreted no revert
ants. Person-to-person transfer of vaccine strains was observed: 13 of
207 voccinees in Feb. and 40 of 208 in Aug. excreted the other vee
cine strain, and vaccine strains were recovered from 18 of 68 non-vac
cinoted controls. Despite the safety of SmD shigella vaccines, the
documentation of their transmissobility and reversion hos significance
regarding the design of future field trials.

POLIOVIRUS IN THE CARIBBEAN. Myron M. Levine, Michael Hatt
wick, Joao Risi, Milford Hatch. [lntr , by Iv\arvin Cornblath). Ctr , for
Disease Control, Atlanta.

In the post 2 years epidemics of type 1 poliomyelitis hove occurred
in 3 Caribbeon countries. The first outbreak was in the Dominican Re
public (eostern Hisponiola), and affected children less than 5 years old.
An enteroviral culture survey and a serosurvey were performed in con
tiguous Haiti (western Hisponiola) at the time of the Dominican epidem
ic to determine immunestatus ond prevalence of poliovirus in Haitian
children. Samples were token in a mountain village and the clinic of
Schweitzer Hospital from 147 children of the following oges: infants
16, 1 yr-29, 2 yrs-34, 3 yrs-27, 4 yrs-21, and 5 yrs or >-20. Only
27% of children hod neutralizing antibody to poliovirus type 1 (pv1);
8% to pv2; and 3% to pv3. Ten of 35 cultures were positive: one in
fant had pv1; 8 children <3 yrs hod Echo 4 7 19 or 33 and an older
child hod Echo 33. Results in the two of were
similar. These data are in contrast to other surveys of children of
poorly-scnltcted developing areas in which early acquisition of anti
body to all 3 pv types was universal. The relative isolation of the sur
veyed population or change in ecology of poliovirus in the Caribbean
can explain these data. .
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TIlE OOMPUTER AS AN AID IN MONITORING IN VITRO ANTIBIOTIC
SENSITIVITY TESTING. Gilbert W. Mellin and Marion E. Hosmer.
Columbia thiversity College of Physicians and Surgeons,
Coltmlbia-Presbyterian Medical Center, Department of Pediatrics,
New York, N. Y.

Standard methods and interpretation of antibiotic
sensitivi ty testing enables more meaningful reports. Mon
itoring the laboratory reports allows one to compare lab
oratories and technicians as well as alerting one to si·g
nificant change. Beginning in 1966 IBM cards were key
punched for input into a magnetic tape data bank for all
reports issued by the pediatric bacteriology laboratory.
In 1969 the Kirby-Bauer* method of single high concen
tration antibiotic discs on Mueller-Hinton agar and the
measurement of the zone of growth inhibition became standard
procedure for antibiotic sensi tivi ty testing in the same lab
oratory. For the years 1969 through 1972, single disc sen
sitivity tests we", done on more than 8000 clinical isolate
strains of bacteria. Analysis of these bacterial strains and
the antibiotics tested confirmed the Kirby-Bauer standards
for zone of inhibition. Fluctuation in sensitivity patterns
monitored against previous experience has revealed no abrupt
Change.

* Bauer,A.W. ,Kirby ,W.M.M. ,Sherris ,J .C. ,and 'furck ,M:
Am.J.Clin.Path.45:496(April)1966

RACIAL AND ENVIRONMENTAL FACTORS IN HEMOPHILUS MENINGITIS -
A TALE FROM THREE CITIES. R.H. Michaels, W.F. Schultz, and
F.E. Stonebraker (Intr. by T.K. Oliver,Jr.). The Children's
Hospitals of Pittsburgh, Birmingham and Washington, D.C.

A medical record study of over 600 recent cases of hemoph
ilus meningitis and a like number of hospitalized controls
(matched for age, date and place) showed that a significantly
larger number of meningitis cases from each of three cities
had siblings, as compared to controls. An excess of blacks
was noted among meningitis cases from Birmingham and Washing
ton, but not from Pittsburgh; the disproportion was eliminated
in Washington by excluding out-of-District patients.

The first 78 parental interviews from a case-control study
in Pittsburgh show that hemophilus meningitis cases under 15
months often come from crowded homes (>1 person/room) and
also nearly always have siblings -- differing significantly
from controls, and from other infants with meningococcal men
ingitis. Upper respiratory infection in the two weeks prior
to admission was common among infants with hemophilus menin
gitis (found in 2/3 cases) but equally common among controls.

Bacteriologic study of 9 Pittsburgh families with a child
with hemophilus meningitis show one or more of the siblings
to be intensely colonized with type b, H. influenzae (>1,000
organisms/throat swab). These and the above epidemiologic
data are consistent with the thesis that the development of
hemophilus meningitis is related to dose as well as to age,
but not to race -- nor to prior viral respiratory in
fection, contrary to what has often been suggested.

STUDIES ON THE PATHOGENESIS OF H. INFLUENZAE b MENINGITIS.
Edward R. Moxon, Damon R. Averill, Arnold L. Smith, David H.
Siiiitii"""(Intr. by William-!!..liereiiberg) Children's Hospital 
Medical Center, Boston, Mass.

The challenge of reducing the morbidity of bacterial menin
gitis would be aided by an animal model facilitating the study
of the Intranasal inoculation of 5 day old
rats with 10 H. influenzae b produces histologically documen
ted meningitis: Bacteremia was detectable 3 hours after inocu
lation and always preceeded the appearance of meningitis. Two
days after inoculation meningitis was present in 70% of animals
with bacteremia. Animals without bacteremia did not have menin
gitis. There were no significant lesions in any other organ
system. Animals inoculated with an untypable strain of H. in
fluenzae had neither detectable bacteremia nor meningitIs.-
There was a marked age dependent susceptibility to H. influen
zae b infection which was independent of serum
im'tibody titers. Decreasing the size of the inoculum to 5 day
old animals resulted in a lower incidence of bacteremia, men
ingitis and death •. Inoculation of 107 H. influenzae b into
older infant rats resulted in a progressive decrease in the
incidence of bacteremia and meningitis. Studies with floures
cent-labelled type b antiserum indicated that the organisms
entered the blood stream through the nasal mucosa. The first
observed intracranial localization of bacteria was in the dor
sal longitudinal and lateral sinuses, the area with the most
intense acute inflammatory exudate. Some rats developed otitis
media without evidence that organisms entered from that site.

IMMUNOLOGIC RESPONSE TO H. INFLUENZAE EPIGLOTTITIS AND MENIN
ITIS. Carl W. Norden, Richard H. Michaels. University of
Pittsburgh School of Medicine, Departments of Medicine and
Pediatrics, Pittsburgh, Pennsylvania.

This study reports the antibody responses in children with
epiglottitis due to H. influenzae, type b, and compares them
with children with meningitis due to the same organism. Thir
teen children with epiglottitis (ranging in age from fifteen
months to 49 years-median 31 months) were studied. Of ten pa
tients over two years of age all had increases in antibody ac
tivity as measured by hemagglutination (HA) or bactericidal
(BA) assay. Of three patients under two years of age, two had
significant increases in antibodies by HA or BA, while a third
child age seventeen months showed no rise in antibody titer.
A significant correlation (r=.64) was seen comparing age with
the increase in antibody response.

Thirteen of 63 patients with meningitis had increases in
either HA or BA titers. However, only three of 49 children
under two years of age with meningitis had increases in anti
body titers as contrasted with ten of fourteen patients with
meningitis over two years of age. Examining only the children
over two years of age, one finds that children with meningitis
had greater increases in antibody titers than children with
epiglottitis. In both diseases there was correlation between
increasing age and the magnitude of the antibody response.

REDUCTION OF MORTALITY IN ACUTE BACTERIAL MENINGITIS.
John C. O'Bel l, Samuel J. Horwitz, and Bernard Boxerbaum. (Intr.
by Leroy W. Matthews). CWRU Sch. of Med., Univ. Hosp. of
Cleveland, Department of Pediatrics, Cleveland, Ohio.

Mortality of acute bacterial meningitis, excluding neonates, is
generally 5-10% with current antibiotic therapy. Cerebral edema
with herniation is a major factor in the mortality associated with
this disease. During the 5-year period (1967-71), 140 patients with
H. influenzae, pneumococcal, or meningococcal meningitis were
treated. Those demonstrating signs of impending herniation were
acutely treated with intravenous mannitol followed by intravenous
steroids. Two deaths were directly attributable to meningitis (1. 4%).
Another died of neuroblastoma complicated terminally by pneumo
coccal meningitis, and one died of meningococcemia with minimal
meningeal infection. Of II patients treated with mannitol for impend
ing herniation, 10 showed improvement of abnormal neurologic signs
and recovered without major sequellae. Six improved within minutes
and 4 more slowly. Both of the meningitis deaths demonstrated
clinical signs of herniation with fixed pupils, coma, and respiratory
failure. One received mannitol after herniation was diagnosed with
out benefit. The other received steroids alone. The low mortality of
1. 4% cannot be attributed solely to efficacious antimicrobial therapy.
Rather it is concluded that early recognition and vigorous therapy of
cerebral edema and impending herniation utilizing mannitol sub
stantially reduces mortality in this disease.

VACCINE INDUCED RUBELLA IMMUNITY: RESPONSE TO RE-INFECTION
AND DEVELOPMENT OF NASOPHARYNGEAL ANTIBODY. P. L. Ogra*,
R.B. Wallace*, D. Kerr-Grant*, and G. Umana*. Sch. of Med.,
State Univ. of N.Y. at Buffalo (Intr. by D.T. Karzon).

The effects of re-infection with live attenuated rubella
vaccines was studied in groups of children 3-6 months after
natural infection or primary immunization with HPV-77, Cende
hill or RA27/3 rubella vaccines. The antibody response was
determined by hemagglutination-inhibition and radioimmunodif
fusion. Primary infection or immunization resulted in a sig
nificant serum antibody response in all subjects.
nasopharyngeal antibody was regularly detected only after nat
ural infection or intranasal (I/N) immunization with RA27/3,
and frequently after subcutaneous (S/C) immunization with RA
27/3 vaccine. Nasopharyngeal re-infection with RA27/3 result
ed in booster serum antibody response, and transient nasophar
yngeal virus excretion in 85% of HPV-77, 70% of Cendehil1, and
40% of RA27/3 vaccinees immunized SIC, 15% of RA27/3 vaccinees
immunized I/N, and 5% of naturally infected subjects. Signi
ficantly, nasopharyngeal re-infection with RA27/3 resulted in
the appearance of rubella antibody in the nasopharynx of most
subjects who had failed to manifest such a response after in
itial SiC immunization with HPV-77, Cendehi11 or RA27/3. No
response was observed after SiC re-infection with RA27/3 and
SiC or I/N re-infection with HPV-77 and Cendehi11 vaccines.
These data suggest that immunization with RA27/3 vaccine may
provide more effective immunity against rubella, and its role
should be considered in current immunization programs.
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POLIO ANTIBODIES DURING PROLONGED lACTATION IN AN UNACCUL
TURATED SOCIETY. William J... Oliver, Joseph 1. Baublis, and
James 1. Neel, University of Michigan, Departments of Pedia-
trics and Human Genetics, Ann Arbor. .

Breast milk and serum samples were obtained from women of
the Yanamama Indians, an unacculturated tribe of N. Brazil and
S. Venezuela. Based on estimated ages of the nursing chil
dren duration of lactation extended from 1 month to years.
We to determine whether the prevalence of polio neutra
lization by breast milk related to sero-immunity in this popu
lation sample. Our findings document persistent secretion of
immunoglobulins during prolonged lactation. Concentrations by
radial immuno-diffusion were: IgG 4.8 mgm% S.D. 2.9; 19A 11.7
mgm% S.D. 5.9; IgM 2.2 mgm% S.D. 3.2. Breast milk samples
neutralized 100 ted 50 of polio virus at dilutions of 1/8 or
higher in 5/30 for Type I, 7/30 for Type II and 4/30 for Type
III. Only two neutralized all three types of virus, but 5/30
neutralized Types I and II. Although polio neutralization by
the breast milk samples was roughly proportionate to the level
of maternal sero-immunity, it was demonstrable in only 4/25
mothers immune to Type I, 7/22 immune to Type II, and 3/15 to
Type III. Thus, neutralizing activity to polio of post-colos
tral milk from these primitive women was not universal. The
findings emphasize the need for devising specific approaches
for protection of infants of primitive people in transition to
civilized patterns of life. These observations are also rele
vant to parents of the new generation, aspiring to a healthy
"natural" life.

DEVELOPMENT OF EXPERIMENTAL MODELS FOR EVALUATION OF ANTI
VIRAL CHEMOTHERAPEUTIC AGENTS, J .C. OVERALL, Jr .. D.1..
Stringfellow, E. Kern, L.A. Glasgow, Depts. of Ped. & Micro.,
Univ. of Utah Col. Med., Salt Lake City.

A series of animal models have been developed to (1) simu
late potentially treatable virus infections of humans, (2)
analyze the efficacy of therapy in terms of the sensitivity of
the virus, the pathogenesis of the infection, and the distri
bution of the drug. A systemic picornavirus (EMC) and a dis
seminated herpesvirus (genital HVH) infection have been stu
died in mice treated with one or more agents (Poly I:C, IUDR,
Ara A, Ara C). The sensitivity of the virus to the drug was
defined and, where appropriate, compared with clinical iso
lates. In EMC virus infections, induction of interferon fol
lowing early therapy with Poly I:C was partially effective.
Successful therapy was characterized by suppression of viremia
and lack of seeding of target organs. Failure to maintain an
tiviral activity resulted in development of a viremia, seed
ing of target organs and death. In contrast, in generalized
HVH infection in suckling mice exposed by the intranasal route
IUDR was not effective. Lack of efficacy was characterized by
(1) sensitivity of virus to the drug, (2) suppression of HVH
in lung, liver, spleen, and prevention of viremia, (3) failure
to inhibit nerve transmission or virus replication in the CNS,
(4) correlation of the presence of antiviral activity with
suppression of virus multiplication. These results illustrate
the importance of defining the effect of therapy on pathogene
sis in the evaluation of new antiviral agents.

00 VIRUSES CAUSE JUVENILE RHEUMATOID ARTHRITIS (JRA)? Paul
E. Phil lips. Wan N. Lim. Paul D. Parkman and Yashar Hirshaut.
Cornell Univ. Med. Col •• Depts. Med. and Ped., New York and
Food & Drug Admin., Bur. Bioi., Rockville, Md.

Increased virus antibody in JRA might causally implicate a
specific virus. In 50 JRA compared to age, sex and race
matched controls with other diseases, rubella and measles
antibodies were not significantly higher, but parainfluenza
type 1 (Para-I) and Epstein-Barr virus (EB) antibodies were
(1092 mean titers 6.2 5.7, 7.0 5.3 respectively), as
was IgG (15.9 mglml 10.4). Significance was not affected
by excluding virus antibody negatives, but the EB elevation
was partly due to fewer such JRA (12 23). Prior rubella
history did not affect rubella antibody. Nor did sex or race,
type, activity or duration of disease, ESR, ANA or rheumatoid
factor significantly influence virus antibody or IgG levels,
except for higher IgG in more active JRA (p<.05). Significant
direct correlations (p<.05 or less) were found between age and
rubella antibody, measles antibody and IgG levels, and also
between IgG and rubella, measles and EB antibodies. These 3
virus antibodies also intercorrelated significantly. Correla
tions were stronger for JRA than controls, and those with IgG
were improved by eXCluding antibody negatives. The unex
plained increase of Para-l antibody seemed too small to impli
cate this virus etiologically. As in adults, moderately in
creased virus antibodies may be secondary to increased IgG in
diseases like JRA. Although a virus was not implicated in
JRA, such data do not exclude the hypothesis.

MORTALITY FROM MENINGITIS, U.S.A. 1950-1967 J .M. Ryan,Indiana
Univeuity Hospitals, Indianapolis, Dept. Peds. (Introduced by
M. Green)

This study is a preliminary analysis of mortality
from tuberculous meningits(tbc), meningococcal infections(mn),
and non-meningococcal non-tuberulous meningitis(nmnntb) as
reported on death certificates by the U.S. Center for Vital
Statistics, 1950-1967. Death rates were calculated using
estimates of population for each year of age for the first
year of life for mn and nmnntb, but the highest death rate
from tbc occurs during the second year of life. Males have a
higher death rate than females andnon-whites greater than
whites for all types of meningitis and at all ages. The
secular trends for deaths from tbc has been one of steady
decline for all males, females, white and non-white, but
most notably in children less than 5 years. The secular
trend for deaths from mn has been a slight increase followed
by a decrease in all categories. In contrast, the secular
trend for deaths from nmnntb had a tendency to increase
in males, females, whites, non-whites less than one year of
age and to a lesser extent in those 1-4 years of age.
There was a decline in death rates for nmnntb in all persons
5 years of age and older.

Death rates for tbc and mn have shown a definite
decrease from 1950-1967, while deaths from nmnntb have shown
an increase especially in children less than one year of age.

CANDIDA ENDOCARDITIS AND ACUTE CANDIDIASIS IN GASTROINTESTIN
AL DISEASE. Mildred S. Seelig, Philip J. Kozinn, Robert S.
Holzman. (Intr. by Howard A. Joos) Downstate Med. Ctr.,
Maimonides Med. Ctr., Brooklyn.

Analysis of 13 cases of candida endocarditis, following
gastrointestinal surgery suggest clues to earlier diagnosis.
Such patients, who commonly are treated with multiple anti
biotics and indwelling intravenous catheters, often with
hyperalimentation, are at a particular risk of developing ac
ute or subacute forms of systemic candida infection. Over
whelming invasion can produce acute disease that mirnicks gram
negative sepsis. This is frequently associated with dis
seminated microabscesses. The disease may progress insidious
ly, even when iatrogenic factors are removed and antifungal
therapy is instituted. OUr findings suggest that sero
diagnostic tests for candida antibodies are a more frequent
and reliable index of infection than positive blood cultures
for candida. These serodiagnostic tests in conjunction with
characteristic physical findings enable the clinician to ev
aluate the presence of infection.

IMMUNIZATION OF CHILDREN WITH PRP. David H. Smith, Georges
Ingram and AtiderSon. Children's

Hospital Medical Center, Boston, Mass.
141 children of 5-59 months of age have been immunized with

a single intramuscular dose of 0.67, 3.3, 17 or 67 IIg polyrib
ophosphate (PRP), the capsular antigen of Hemophilus influen
zae b. The immunizations were well tolerated. Antibody activity
wa; measured by radioactiVe antigen binding, using 3H-labelled
PRP. Doses of 3.3 and 17 IIg produced significant antibody

in nearly 90\ of recipients; 0.67 and 67 IIg in approx
imately half. The geometric mean titers (GMT) were similar at
3 and 6 weeks after immunization and were greater with the
middle doses. Preimmunization GMT ranged fran 14 (lst yr) to
400 (5th yr) nanograms of antibody/ml. Net antibody increase
in responders did not correlate with these titers but was
strongly age dependent: 23 (1st yr); 280 (2nd); 1100 (3rd);
2400 (4th); 4900 (5th). To put these data into perspective,
anti-PRP antibody concentrations were measured in individuals
considered "iJmnune" to H. influenzae b. Anti-PRP concentra
tions in III mothers wa; 218 ng/ml; that of their newborn in
fants 63 ng/ml; agammaglobulinemic boys protected by gamma
globUlin had a mean of 290 ng/ml. Furthermore, 40 ng of human
anti-PRP protected infant rats from experimental bacteremia
and meningitis. These observations indicate the need for con
tinued evaluation of PRP as a vaccine, of the age-dependence
of antibody response to polysaccharides, and of the quantity
of anti-PRP antibody required for host resistance.
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CELLULAR DETERMINANTS OF ORGAN SUSCEPTIBILITY TO MUMPS VIRUS.
Joseph W.St.Geme, Jr ••Haw1ey L.Martin.Catherine W.C.Davis,
Robert C.Neerhout,James B.Peter, and James F.Mead. UCLA Sch.
Med ••Harbor Gen.Hosp.,Ctr.Hea1th Sciences,Depts.Ped.,Med.,and
Biochem. Torrance and Los Angeles.

The chick embryo provides a unique system for the study of
critical factors which determine the relative susceptibility
of cells and tissues to a paramyxovirus. Heart cells infected
in vitro are susce tible(S)and produce the greatest amount of
mumps-1(frus(MV . Llver cells are the least susceptible(LS) and
produce 10-fo1d less MV. Following early embryonic infection in
ovo, maximum titers of MV are found in the heart, with 100-fold
TeSs MV in the liver. Neither rates of MV attachment and pene
tration nor interferon production explain the discrepant cell
ular susceptibility. Non-interferon proteins may attenuate late
MV replication in LS cells. The ratio of virogenic to hemad
sorbing S cells is 1.0, while the ratio with LS cells is <1.0
suggesting inefficient MV release.

Purified plasma membranes (PM)of Sand LS cells were analyzed
to determine the role of lipids in the release of MV.Klenk and
Choppin(Virol.40:939,'70)demonstrated that the S cel1(monkey,
bovine)for parainfluenza SV5 virus possesses a PM lipid pat
tern characterized by a higher molar ratio of cholesterol to
phospholipid, and higher phosphatidylethano1amine and lower
phosphatidylcholine content than the LS ce11(hamster). Identi
ca1 differences in PM 1i pids were observed for the Sand LS cell
of MV. Our data support the notion that PM lipid composition is
the crucial determinant of paramyxovirus yield from host cells.

CONGENITAL CYTOMEGALOVIRUS INFECTION (C-CMV): CONSECUTIVE
OCCURRENCE WITH SIMILAR ANTIGENIC VIRUSES. Sergio Stagno,
David W. Reynolds, Alfred W. Lakeman. Leigh J. Charamella,
Charles A. Alford, Univ. of Alabama in Birmingham, Dept. of
Ped•• Birmingham, Alabama.

C-CMV with marked clinical, serologic, and immunologic dif
ferences was detected in 2 siblings born consecutively 3 years
apart. The first child was born with severe disease resulting
in devastating brain damage. His Ig (M,A,G) development and
specific (C-F) antibody response were strikingly increased
from birth onward. In contrast. all these parameters, clini
cal included, were normal in the 2nd infected sibling indi
cating a much reduced antigenic load. To determine if anti
genic heterogenicity between viral strains caused the differ
ences in virulence and load, serial sera from mother and ba
bies were simultaneously examined for C-F and neutralizing
antibodies using antigens prepared from the viruses obtained
from both babies as well as 2 prototypes. The results were
identical suggesting viral homology. Though previously neg
ative, the mother became viruric at 33 weeks in the second
pregnancy in spite of circulating antibody which persisted
throughout gestation. Chronic infection of the fetus was es
tablished even with normal levels of maternal antibody in cord
serum. Clearly, reinfection with homologous virus or more
likely reactivation of CMV with transmission to the fetus can
occur in immune pregnant women and result in repeat bouts of
C-CMV. Therefore, successive pregnancies in mothers known to
have had previous C-CMV babies should be considered at risk.

CONCIJRRmT EPIDDlICS OF COXSACKIE B5 ASEPTIC MENINGITIS ON AN
INTENSIVE CARE NURSERY AND THE COMMUNITY AT lARGE. FlliP
T. Swender, Roger J. Shott and Margaret L. Williams
duced by Frank A. Oski). State University of New York,
Upstate Medical Center, Syracuse, New York.'

Coincident with a cOl1lllIUIli. ty outbreak of aseptic menin
gitis, a similar epidemic was observed in an intensive care
nursery that provided an opportunity to compare and control
the manifestations of Coxsackie B5 disease in these wo
population groups. The infants ranged in age from 2-8 days
at the time of initial symptanatology (weights 1075 to 2640
grams)• Initial symptoms included irritability, lethargy,
apnea and jaundice. In 12 older infants and children, ages
3 weeks to 12 years, initial symptoms included fever, head
ache and vomiting. Spinal fluid findings showed a higher
mean concentration of both protein and cells in the newborns
(244 mg% vs , 67 mgf. and 1070 cells/_3 's 779 cells/1lIll3). In
both groups initial cell counts revealed a high percentage
of leukocytes averaging 67% in the neo
nates and 41% in the older group. One of the seven infants
died from associated severe respiratory distress. In the
remaining infants and children, no recognizable neurologic
sequelae have been observed. No illness was observed in
the mothers of the infants. Routine isolating procedures
were unsatisfactory in stopping nursery spread of the virus
epidemic. These observations underscore the need for total
call1lunity epidemiologic surveillance in dealing with dts
eases manifesting thEIIIselves in the newborn period.

Prognosti c Indi cators for Severe Cases of Pneumococcal \J
Meningitis. Edward Tabor* and Katherine Sprunt, Dept. of
Pediatrics, Columbia College of Physicians and Surgeons. NYC.

The mortality rate in pneumococcal meningitis still exceeds
th at, of any other common form of menin!(i tis. The records of
56 children during 20 years were examined for evidence
present on admission which would indicate poor prognosis and
need for special therapy. These factors (and their mortality
rates)were:( 9 mos. of age (43%); many pneumococci and <3
wbc!OIF on direct smear of CSF or ciooo wbc!mm3 (89% mortal
ity or neurologic sequelae rate), CSF sugar <10 (58%).
peripheral absolute pmn (5000 (6'4% mortality vs , 14% among
those with >9000), patient not seen by M.D. prior to admis
sion (67% vs , 9% of those seen for early symptoms) even if
those receiving antibiotics are eliminated. Five of 29
patients measured were microcephalic on admission; four died.

Factors not statistically related to mortality were race.
height and weight, existence of siblings. parents' ages,
social class, month of onset, presenting symptoms, hemoglobin,
blood lymphocyte or monocyte counts, ESR. posi tive blood
cultures. type of pneumococcus, CSF protein, CSF cell count
(above 1000) or di fferenti al, or urine output within twenty
four hours of admission.

All patients 3 years old or older had a basic problem
(sickle cell disease, immunologic defect, etc.) or
site of infection (cellulitis, mastoiditis). In this age
group, one of the thirteen patients died.

IMPAIRED IN-VITRO CELL-MEDIATED IMMUNITY TO RUBELLA
VIRUS DURING PREGNANCY. Y.H. Thong, Russell W. Steele,
Monroe M. Vincentand Joseph A. Bellanti. GeorgetownUniv, Soh,
of Med•• Dept. of Ped,.; Washington, D.C. ; Microbiological
Associates, Bethesda, Md.

Cell-mediated immunity (CMI) represents an important mechanism
of defense against viral infections. Several reports have noted a
transient depression of CM! during pregnancy as demonstrated by
decreased phytohemagglutinin (PHA) and mixed-lymphocyte culture
(MLC) responsiveness. The present studies were performed to
measure both specific CMI to rubella virus using a 51Cr release
microassay, recently developed in our laboratory, and to compare
these with PHA and MLCresponses. Thirteen pregnant rubella sero
positive womenin various stages of gestation showed significant re
duction of 51 Cr release as compared to controls ( P < 0.001).
Lymphocytes from 11 of these subjects studied for PHAand MLC
responsiveness also showed a Significant reduction in reactivity
(P < 0.05). The 51 Cr release values were foundto return to nor
mal as early as 3 days postpartum although no exposure to rubella
was noted and no significant changes in HAltiters were observed.
The findings of a depressed viral CMI may be an important biologic
marker of susceptibility to viruses which are known to be particu
larly severe in pregnancy. It is ironic that such a biological adapta
tion of survival advantage to the fetus may carry with it a deleteri
ous outcome in terms of susceptibility to certain viral infections.

DIAGNOSTIC VALUE OF THE WHITE BLOOD CELL AND DIFFERENTIAL
COUNTS IN CHILDHOOD INFECTIOUS DISEASE. James K. Todd (Intr.
by C. Henry Kempe). Univ. of Colo. Sch. of Med., Dept. of
Ped., and Denver Children's Hospital, Denver, Colo.

The white blood cell count and differential are laboratory
tests which are performed frequently when infectious illness
is suspected. Although normal values are established, there
are no accepted criteria for the appropriate interpretation
of abnormal values in children. The white blood cell param
eters of 244 children with documented acute bacterial infec
tions (8 types) were compared with those of 397 children with
documented nonbacterial infections (7 types). Statistical
analysis demonstrated the absolute number of PMNs and the
absolute number of nonsegmented PMNs to be significantly
(p <0.01) better at predicting the presence of bacterial in
fections than the more conventional absolute number of WBCs,
%PMNs, or %nonsegmented PMNs. Patients whose white blood
cell parameters exceeded 10,000 PMNs/mm3 or 500 nonsegmented
PMNs/mm3 had an 80% chance of having a severe bacterial ill
ness. Exceptions to this occurred in patients with super
ficial bacterial infections, osteomyelitis, or diseases
caused by coagulase positive Staphylococcus or beta hemolytic
Streptococcus. No significant age variation was noted. These
results were subsequently confirmed in a study of 298 consec
utive admissions to a pediatric infectious disease ward and
intensive care unit.
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HEPATITIS B ANTIGEN IN BLOOD AND SALIVA. R. Ward,
P. Borchert, A. Wright and E. Kline. Childrens
Hospital, L.A., U.S.C. School of Medicine and
Pacific State Hospital, Pomona, Calif.

Serum samples from 2011 patients at an institu
tion for mentally handicapped persons were tested
for Hepatitis B antigen (HB Ag) and antibody (HB
Ab); HB Ag was measured by complement fixation (CF)
and hemagglutination inhibition (HAl). HB Ab was
measured by passive hemagglutination (HA). The in
cidence of HB Ag and HB Ab in the patient popula
tion was 12.5% and 27.8%, respectively; the sum of
the 2 figures indicates that 40% of the patients
had experience with HB Ag. The incidence of HB Ag
and HB Ab seemed to be higher in patients with
Down's syndrome than in the others.

Parenteral modes of spread of HB Ag include
injection of blood and blood products, unsteri
lized needles, syringes, etc. Although evidence of
spread by nonparenteral routes is increasing, the
precise routes are ill-defined. The copious drool
ing of patients led to testing saliva and mouth
washings (SMW) for HB Ag; SMW of 22 patients (51%)
yielded positive tests for HB Ag. Titers of HB Ag
in SMW ranging from 1:32 to 1:256 and persistence
of HB Ag for 5 to 6 months obtained in half the
positive patients. The presence of HB Ag in saliva
suggests a possible mode of spread of Hepatitis B.

NEONATAL OSTEOMYELITIS: RECENT EXPERIENCE. Weissberg,
Arnold L. smith and David H. Smith (Intr. by William B.

HospltalMedica1 Mass.
Twenty infants with osteomyelitis in the first months of

life seen between 1965 to 1972 were reviewed. In contrast to
the epidemiological pattern seen with neonatal sepsis, low
birth weight, shortened gestational age and distant infectious
foci were not prominent. However 75\ (15 of 20) of the mothers
had complications of pregnancy and/or delivery. The majority
of the infants were females and 85\ (17 of 20) were subjected
to some potentially infective procedure in the immediate neo
natal period. Seventy percent (14 of 20) had exposure to in
fectious illness in family members or other close contacts.
Twelve of 14 infants had a "benign" presentation with only
local manifestations of disease. Radiographic evidence of os
teomyelitis was present on admission in 19 of 20 infants with
deep soft tissue swelling being the most frequent early find
ing. Half of the patients had multiple bones involVed, with
the femura and humerus occurring most frequently. Staphy10

was the most cammon isolate (7 pts) with Trepon
pa11idum the next most common organism identified (3 pts) ,

Enteric gram negative bacilli were identified in 4 patients.
A poor eventual outcome, deformity or loss of function,
core1ated with joint (and epiphyseal) involvement rather than
etiologic agent.

Nl!DNATAL aITCJolmALOVIRlJS HEPATITIS AND TIROSINiHIA.
M. Weitzman 8lId A. J. Schneider. Depar'bnent of'Pediatrtcs,
State University of New York, Upstate Medical Center,
Syracuse, New York. (Introduced by F. Oski.)

An infant, bom after ,38 weeks gestation, to parents of
French-Canadian ancestry developed h;yperbilirubinemia and
thrOlllboqtcpen1a during the first week of life. Urine cul
tures grew cytomegaJ.ovirus (QW). The patient failed to
thrive and hepatic failure ensued. At age 6 weeks blood
phen;ylalanine, tyrosine, methionine, and alanine levels were
found to be elevated while other amino acids were wi thin
nonnaJ. 11m1te. At this time it was learned that blood
phen;ylaJ.anine and tyrosine levels had been elevated during
the first week of life. Institution of a low tyrosine, low
ph8ll7lalanine diet produced a dramatic decrease in blood
levels of these two amino acids bIlt the course of the hepa
titis was unrlllll:l.tting 8lId the child died of a massive gaatro
intestinal hemorrhage. Pathologic specimens grew CMV from
all tissues. Islet cell h;yperplasia, prev1ous4'" observed in
pstients with tyrosinemia, was present. This eaae is of
special interest because of the unique association of CMV
hepatitis with congenital tyrosinemia. It serves to illus
trate that the finding of progressive liver disease With CMV
should alsrt the pb;ysician to the presence of other possible
disorders 8lId also underscores that the presence of an ele
vated phen;ylalanine level during the first week of life _,
signify the presence of diseases other than PKU.

IN VITRO VIRAL STUDIES OF CELLS GROWN FROM HUMAN AMNIOTIC
FLUIDS. Catherine.!!. Wilfert, Duke Univ. Med. Ctr., Ped.
Dept., Durham, N. C. (;i.ntroduced by Katz).

Eight amniotic fluids were obtained for study in the 2 year
period, 1970-72. Six patients underwent therapeutic abortion
for reasons other than infection. One pregnancy was interrupt
ed because of maternal rubella infection. One pregnancy in a
woman with ECHO 18 viral meningitis was terminated by C
section at 40 weeks gestation.

Amniotic fluid cells were grown and multiple passages of
cells from 3 of these patients were accomplished. Confluent
monolayers of cells were inoculated in duplicate with each of
15 viruses. One cell line from the mother with rubella
infection was compared to 2 cell lines from therapeutic
abortions. The cells were observed for cytopathic effects,
hemadsorption, and susceptibility to challenge with Coxsackie
A21. Amniotic fluid cells supported the replication of HSV,
Coxsackie A21, ECHO 4, adenovirus 7, measles, CMV, vaccinia,
VSV, and RSV, whereas no replication of rubella, influenza,
parainfluenza II, or mumps viruses could be detected.

Immunodiffusion assays of the immunoglobulin content (IgG,
IgM, IgA) of the amniotic fluids were performed. Specific
antiviral activity against 22 viral antigens was measured by
CF, HI, and/or neutralization. There were no correlations of
the levels of immunoglobulins or specific anti-viral activity
of the amniotic fluids with the ability of the amniotic fluid
cells to support viral replication.

AN EPIDEMIC OF VIRAL MENINGITIS ASSOCIATED WITH ECHOVIRUS 18.
Q: .!!. Wilfert, Ii. Cohen, Costenbader, Q.. Meyers, and
Lauer. Duke Univ. Med. Ctr., Ped. Dept. ,DurhaJll, N. C. and
Ctr. for Disease Control, Public Health Service, Atlanta, Ga.
(introduced by S. L. Katz).

An outbreak of viral meningitis associated with the isolat
ion of ECHO 18 was studied epidemiologically, clinically, and
by viral isolation in cell culture. The outbreak began in
June, 1972, peaked in July and August and ended by October,
1972. It was primarily limited to Dur-ham County, N. C. . The
recognized affected population was predominantly black with an
equal distribution of male and female patients. The patients'
ages ranged from 6 weeks to 63 years with the largest number
between the ages of 10 and 30 years. The high incidence of
disease in young adults suggests that this agent is new to the
community.

Symptoms included headache, nausea, and/or vomiting, nuchal
ridigity and fever. There were no recognized deaths and a min
ority of patients required hospitalization. Cell counts of the
CSF's ranged from 0-1400 cells7mm3 with the majority having
less than 500 cells/mm3.

Viral isolation was attempted on 132 CSF's, 29 throat and 16
rectal swabs from 150 patients. Cyto:eathic effects consistent
with an enterovirus were produced by 66 CSF's, 8 throat and 9
rectal swabs when inoculated into cell culture. To date, 25
of the 66 CSF isolates have been identified as ECHOVIRUS 18 by
tissue culture neutralization studies employing standard bovine
antiserum prepared against the reference Metcalf strain.

This is the first reported outbreak in the U. S. of viral
meningitis associated with ECHO 18.

1MPAIRED ANTIBACTERIAL ACTIV:rrY OF Ll!11lCOCYTES OF SICK lmiBORNS
William C. Wright, Jr., Bonnie Ank, Jennifer Herbert, and E.
Richard Stiehm. UCLA Sch.Med., Dept.Ped., Los Angeles, Calif.

liIIpairment of polymorphonuclear (PMN) cell function under
stress my ccntribute to the high incidence and mortality of
neonaba L sepsis. The phallPcytic and bactericidal capacity of
PMN's from 32 newborns with a variety of illnesses were com
pared with that of 9 normal newborns and 15 adults, using pciol
ed adult serum as an opscnin source, an organism/cell ratio of
0.6/1.0, and S. Aureus 502A and E. Coli as test organisms.

PMN's from 16 of 32 sick newborns killed a significantly
reduced percent of Cll'ganisms (> 2 S.D. below the mean of the
well newborn or adUlt groups). 13 sh<nled reduced killing of
S. Aureus, 9 showed reduced killing of E. Coli, and 5 showed
reduced killing of both organisms. The sick newborn group
killed + 1.96 (S.E.M.), significantly less than the well
newborns + 1.57) or adult contrOLS + 1.69).
Defective function included both phagocytic and li'ctericidal
activity. Repeat studies in 2 sick newbCll'ns rellliined abnortlll.1
and 2 becam normal. Although there vas a suggestive rels:t1on
ship of defective FMN functicn to severity of illness, there
was no definite relationship to diagnosis, type of therapy,
birth weight, gestaticnal age, age of testing, or sex.

Impairment of antibacterial function of lMN's from infants
stressed by illness, particularly when accentuated by the
det'ective opsonic function of prellliturity, my provide a
mchanism which subjects these infants to further bacterial
invasion.
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ISOIJITICN OF BACTEROIDACEAE FROB NEONA'l:AL BLOOD CUL'l'UlmS.
Terry Yamauchi, Chow, Rosemary D. Leake, Bascom F.
Antho!!y, and Robert M. Rosenblatt, UCIJI sen, of Med., Harbor
Gen. Hosp., Depts. of Ped, and Med., Torrance, Calif.

Over a .39 month period 8.5% of all positive blood cultures
at Harbor General Hospital were due to Bacteroidaceae. The
patients from whom these cultures were obtained included 15
newborns, an approximate incidence of 1.1 per thousand live
births. Ten of the 15 mothers of these infants had rupture
of membranes greater than 24 hours prior to delivery, with a
mean of 7.3 hours. Eight infants were premature. All infants
were cultured because of maternal amnionitis and/or suspected
sepsis. Only one died and he had multiple congenital
anomalies (trisom.Y 1.3). Eleven neonates were treated with
antibiotics for 5-10 days, the 4 others were untreated. Of
the 4 isolates speciated, .3 were 12. fragilis and subspecies
and one was 12. capillosus.

In several cases Bacteroidaceae was recovered from other
culture sites such as the ear or gastric aspirate as well as
the blood. In.3 newborns anaerobic streptococcus and
Bacteroidaceae were recovered simultaneously from the blood.
Matched blood specimens under aerobic conditions failed to
reveal any organisms.

Although the significance of these positive cultures is
difficult to determine, it is conceivable that these
organisms may have played a role in neonatal infection.
Anaerobic organisms should be sought in suspected cases o.f
sepsis when the routine aerobic blood cultures are negative.

TRANSMISSION OF CYTOMEGALOVIRUS INFECTION TO NEWBORNS BY MEANS
OF BLOOD TRANSFUSION. Anne S. Yeager (Intr. by Reuben S.
Dubois). Univ. of Colo. 5ch. of Med., Dept. of Ped., Denver,
Colo.

Urines were obtained from all infants admitted to the Sick
Newborn-Premature Nursery for isolation of cytomegalovirus
(CMV). At 6-7 months of age, the infants were evaluated for
serological evidence of infection with CMV. All infants with
positive complement fixation titers to CMV were also docu
mented to be excreting virus. Of 38 infants who had not re
ceived a transfusion, 4 showed evidence of having had a CMV
infection. Of these infants, 2 were small for gestational
age, 1 had neonatal thrombocytopenia and 1 had pneumonia in
the perinatal period. Of 33 infants who had received one or
more blood tranSfusions, 9 showed evidence of having had a
CMV infection. Of these 9 cases, 2 appeared to be congenital
and 2 acquired. An additional infant began excreting virus at
37 days of age and showed a four-fold rise in titer to CMV at
three months of age. The mother showed a four-fold rise in
titer six months after the infant's discharge. This infant
probably acquired a CMV infection in spite of a passively
transferred antibody titer of 1:32 to CMV as measured by the
complement fixation test. In the remaining 4 cases, the time
of origin of infection could not be determined with accuracy;
however, these 4 infants as a group had a total of 7 urine
cultures submitted during the newborn period all of which
were negative for CMV. It is likely that some of these cases
were also acquired.

METABOLISM

First Session

LETHAL NEONATAL IIYPERAMMONEMIA SECONDARY TO CARBAMYL PHOSPHATE
SYNTHETASE DEFICIENCY. Thomas D. Gelehrter, and Philip J.
SNODGRASS, Yale Univ. Sch. of Med., Depts. of Human Genetics,
Med. and Ped., New Haven,Conn., and Harvard Med.Sch.,Dept. of
Med., Boston,Mass. (Intr. by Leon E. Rosenberg).

Selective hereditary deficiency of three of the five urea
cycle enzymes (ornithine transcarbamylase, argininosuccinate
synthetase, and argininosuccinate lyase) has been described as
the cause of fatal hyperammonemia in infancy. We report here
the first case of lethal neonatal hyperammonemia secondary to
virtually complete deficiency of the first enzyme in the urea
cycle, carbamyl phosphate synthetase I (CPS I). The baby
appeared normal at birth; but after beginning breast feedings
he developed increasing irritability and rigidity, and expired
75 hours after birth. A male sibling had also died with an
identical clinical picture. The parents are unrelated, and
gave no history of protein intolerance.

Laboratory studies of the proband revealed a blood ammonia
of (normal and BUN of 4mg/10Oml.
Serum electrolytes, pH, and sugar were normal. Assay of the
urea cycle enzymes in liver obtained at autopsy revealed selec
tive deficiency of CPS «10% of the lowest newborn autopsy
control); activity of the other four urea cycle enzymes was
normal. The residual CPS activity was not dependent on N
acetylglutamate suggesting it represented cytosol CPS II and
that mitochondrial CPS I activity was completely absent. Thus
deficiency of CPS I must be added to the causes of lethal
hyperammonemia in the newborn.

ROLE OF CARNITlNE IN SUBCUTANEOUS (WHITE) ADIPOSE TISSUE FROM
HUMAN NEWBORN INFANTS. Milan Novak. Peter Hahn. Duna Penn,
Ellen F. Monkus and Josef P. Skala, Dept. of Ped., Univ. of
Miami, Sch. of Med., Miami, Fl., and Dept. of Ped. & Obst. and
Gynec., Univ. of British Columbia, Sch. of Med.,

The transfer and oxidation of free fatty acids in the mito
chondria are necessary for heat production in brown adipose
tissue. Data in newborn rats show these processes are depen
dent on an adequate supply of carnitine and the presence of
carnitine transferases. Carnitine is believed to aid in the
transfer of acylCoA across the mitochondrial membrane. The
reaction is catalysed by Carnitine acyl(palmitoyl)transferase
(CPT). Carnitine acetyltransferase (CAT) is involved in ke
tone oxidation and transport.

Carnitine content of newborn adipose tissue was 26 nmoles/
gm, considerably less than in rat brown adipose tissue but
ficient to enhance oxidation of fatty acids. CPT activity was
higher in mitochondria from newborn adipose tissue(p<O.Ol)than
in the adult. Mean mitochondrial CAT did not change with age.
In adipocytes isolated from newborn adipose tissue, norepine
phrine stimulated respiration was increased by l-carnitine and
blocked by deoxycarnitine, an inhibitor of the carnitine
ferases. These effects were not seen in the adult.

These findings suggest increased capability for fatty acid
metabolism in newborn adipose tissue. This might mean that
subcutaneous (white) adipose tissue of the human newborn is
capable of heat production and might play a role in non-shiv
ering thermogenesis.

AUTONOMIC AND ENZYMATIC CONTROL OF GLUCOSE PRODUCTION IN THE
ISOLATED PERFUSED CANINE FETAL AND NEONATAL LIVER. Rowan csie
bowski,Satish Kalhan,Michael Lowry,and Peter Adam.Case Western
Reserve Univ.,Dept.of Ped.,Cleve. Metro. General Hospital.

In order to determine the effects of birth and norepineph
rine(NE)on net hepatic glucose production(HGP)and gluconeogen
esis,29 isolated livers of canine fetal, premature and normal
neonatal dogs were perfused in pairs with a recirculating me
dium containing 6mM glucose(G)plus 10mM lactate-3-C14(L3C14).
The changes of HGP and L3C14 incorporation into G were corre
lated with changes of mitochondrial C02 fixation(C02 fix)and
with the activities of pyruvate carboxylase(PC)and phosphoryl
ase,active and total.HGP by the fetuses and puppies delivered
prematurely by cesarean section(P3hr)was low,but rose rapidly
to a plateau during the first day, as tabulated (mean T SD):

Glucose Production (/,:moles/min. g liver)
Group(n) P3hr 5 days
Control 0.4(2) 0.4(3) 1.21"0.4(5) 1.3 T 0.2(5)
NE(10-6M) 0.4(2) 1.5(3) 2.1 T 0.6(4) 2.0 T 0.2(5)
Although NE did not raise HGP by the fetal liver,NE effect was
evident 3 hours after premature delivery. The developmental
changes of both HGP and L3C14 incorporation correlated only
with C02 fix and PC activity.NE effects were not explained by
enzymatic activities,but occurred only after induction of mi
tochondrial PC and C02 fix.Apparently,initiation of gluconeo
genesis immediately after birth is required for the mainte
nance of a physiological hepatic glucose production rate and
for its autonomic regulation by norepinephrine.

GLUCONEOGENESIS (GNG) IN SMALL FOR GESTATIONAL AGE
INFANTS (SGAI). MOREY HAYMOND, IRENE KARL, ANTHONY PAGLIARA,
Washington U. School of Med., St. Louis Children's Hosp. Dept.
Ped., St. Louis (Intr. Ralph Feigin).

Hypoglycemia occurs frequently in SCAI. Five normal infants
(AGAI) and 7 SGAI were studied during the first 24 hours of
life. Bloods were obtained for lactate (L), ketone bodies (KB),
glucose (G), cortisol (C), growth hormone (GH), insulin (I),
and amino acids (a.a.). Three SGAI had G of 21.4±9 mg% (mean±
SEM) as opposed to 71.3±16.5 mg% for the remaining SGAI(p'O.Ol)
and 51.5±3.5 mg% for the AGAI (p (0.01) at 2 hours of age.
With exception of G, no other parameters separated the hypogly
cemic and non-hypoglycemic SGAI; thus, all subsequent SGAI
data were compared to AGAI. Cord, 2, and 24 hour L(7.8±0.9,
6.9±1.1, and 3.l±0.4 mM) were significantly elevated in the
SGAI when compared to AGAI(2.2±0.6, 2.2±0.3 and 2.2±0.2 mM
respectively). At the same times, alanine was significantly
elevated 6l4±56, 568±64, and 433±58 uM in the SCAI and 307±26,
254±22, and 235±43 uM in the AGAI. All potential GNG a.a. en
tering at the level of pyruvate were significantly elevated in
the cord and 2 hour plasmas of SGAI. SCAI plasma C and GH were
elevated (p<O.Ol) in the cord and 2 hour samples. No differen
ces in KB were observed. Elevated concentrations of L, alanine
and other a.a. entering at pyruvate suggest a functional delay
ed maturation in a rate limiting hepatic GNG enzyme(s). Hypo
glycemia in 3/7 of SGAI may reflect in part defective GNG ob
served in all SCAI superimposed upon other undefined factors
which may deplete limited hepatic glycogen stores.
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METABOLIC RESPONSE TO I.V. GLUCAGON IN SMALL FOR GESTATIONAL
INFANTS (SGA).

-tv. Schiff, E. Colle, J. Aranda, A. Pappageorgiou, S. Reisner,
C. Scriver and L. Stern. Dept. of Paediatrics, University
of Alberta, Edmonton. McGill University-Montreal Children's
Hospital Research Institute.

Glucose, Insulin, Growth Hormone (HGH) and Amino Acids (AA)
responses to I.V. Glucagon (300 on the 1st day of life,
were measured in 7 SGA infants and 10 Normal Controls of
comparable gestational age. The fasting glucose was signi
ficantly lower (24.6 ± 5.0 mg%, vs. 48.6 ± 4.9 mg%; P<0.005);
although the response pattern was similar, the levels achieved
were different (P<O.OI). Fasting insulin was similar (9.6 ±
3.1 uu/ml , vs. 1.9 ± 0.5 uu/ml ; P>0.05); the response pattern
was significantly different with the SGA infant
reaching a maximum at 1 minute of 190.0 ± 60.9 vs.
44.1 ± 10.3 P<0.05. Fasting HGH was significantly
higher (46.4 ± 12.3 ng/ml, vs. 19.8 ± 4.8 ng/ml; P<0.05);
although the two groups responded similarly, there was a
difference in the levels achieved (P(O.OI). The AA levels
were significantly lower in the SGA group (1,867 ± 210
L, vs. 2999 ± 147 P<0.005), and where the normal
infant did not demonstrate any response to glucagon, the SGA
infant did (P(0.05). This data suggests that the glucose
instabiJ ity seen in SGA infants may be related in part to
insulin secretion, and that AA gluconeogenic pathways are
turned on at an earlier stage than in the normal.

STUDIES OF SERUM IMMUNOREACTIVE PARATHYROID HORMONE (IPTH)
IN NORMAL AND HYPOCALCEMIC NEWBORN INFANTS. Louis David and
Constantine Anast, Univ. of Missouri, Columbia, Mo.-----

Serum IPTH, total calcium (Ca), ionized calcium (Ca++),
Mg and P were determined in 84 normal newborns from birth to
7 days of age and in 36 hypocalcemic neonates 5 hrs. to 7
days of age. Cord blood levels of IPTH were usually non
detectable (ND) or low. In normal newborns during the first
3 days there was a progressive decrease in Ca and Ca++, while
most serum IPTH levels remained ND (63%) or low; after 3 days
there were parallel increases in serum Ca, Ca++ and IPTH
(only 12% ND). In the hypocalcemic infants the serum Ca and
Ca++ were less than 7.5 and 4 mg/lOO ml respectively; 94% of
these infants, including those older than 3 days, had ND or
inappropriately low serum IPTH.

Serum IPTH was determined in 18 newborns in which a fall
in serum Ca++ was induced by exchange transfusion with ci
trated blood. In 8 infants younger than 24 hours serum IPTH
did not increase in response to low Ca++; by contrast, in 8
of 10 infants older than 56 hours there was a sharp and
usually sustained inc;ease in IPTH.

Direct evidence obtained from these studies indicates
that (1) parathyroid reserve is low in the early newborn
period and (2) impaired parathyroid function, characterized
br ND or low serum IPTH levels, is present in most infants
w1th neonatal hypocalcemia. The fact that low blood calcium
levels do not necessarily accompany depressed newborn para
thyroid function suggests that additional unknown factors
contribute to the development of neonatal hypocalcemia.

ISOVALERIC ACIDEMIA: A DEFECT OF LEUCINE METABOLISM IN CUL
TURED FIBROBLASTS. Kay Tanaka, Roseann Mandell and Vivian E.
Shih. Depts. of Med. and Neurol., Harvard Med. Sch. and Mass.
Gen. Hosp.,Boston.

The enzyme defect in isovaleric acidemia (IVA) has been as
sumed to be at the level of isovaleryl CoA dehydrogenase from
its metabolite pattern and from the depressed ability of pa
tients' white cells to oxidize [l_14C]isovaleric acid in vi
tro. We attempted to further elucidate the derangement of leu
cine metabolism in IVA using cultured fibroblasts: harvested
fibroblasts (2xl0 7 cells) were incubated in K-R-bicarbonate
buffer containing glucose and [l_14C]-or [2-14C]leucine (0.3
pc/l.5pmoles). IVA cells are distinguished from normal and
MSUD cells by 14COZ production as follows:
Substrates 1-1 4C-leucine 2- 14C-leucine

(CPM)
Control (skin fibroblasts) 46600±10800(5) 9280±2550(5)
Control (amn. fl. cells) 22500± 3000(5) 5000±1000(3)
Control MCPA 9400 (2) 350± 80(4)
Isovaleric acidemia 9500± 1000(3) lOOt 40(3)
Maple syrup urine disease 340 (2) 300 (2)
A high radioactive isovaleric acid peak was demonstrated in
the incubation media from [2-14C]leucine by radio GLC with
IVA cells, confirming that the block in IVA is located at the
level of isovaleryl CoA dehydrogenase. These results were
identical to those observed with normal cells incubated with
methylenecyclopropylacetic acid (MCPA), a specific inhibitor
of isovaleryl CoA dehydrogenase.

ENZYME AND COENZYME FUNCTION IN MAPLE SYRUP URINE DISEASE.
L.J. Elsas, F.B. Wheeler, B.A. Pask, J.H. Priest, Emory Univ.
Sch. of Med., Dept. of Ped., Atlanta (Intr. by R.W. Blumberg).

Maple Syrup Urine Disease (MSUD) results from genetically
determined defects in branched chain a-ketoacid decarboxylase.
Little is known regarding the genetic control of at least 3
enzymes and several cofactors implicated in this catalytic re
action. Broken cel I suspensions of cultured skin fibroblasts
were derived from 6 normal, 2 parents and a homozygous affect
ed patient with MSUD. This decarboxylatedaketoiso
caproic-I-14C (KIC); aketoisovaleric-I-14C (KIV) and aketo-e
methylvaleric-I-14C and was stimu+ated by the addition
of cofactors. TPP, Mg ,CoASH and NAD increased COz form
ation from KIC, KIV and KMV 10-20 fold In normal, 5 fold in
heterozygous and 3 fold in homozygous affected cel Is. Qual i
tative differences in cofactor were found for
each of the 3 ketoaclds. TPP and Mg alone enhanced KMV de
carboxylation by al I three genotypes to identical levels,
fai led to stimulate KIC or KIV. By contrast CoASH and NAD
alone stimulated normal eel Is to 91% of maximum from KIC,
60% from KIV, but only 17% from KMV. The 3 genotypes were
distinguishable using KIC or KIV but not KMV as substrate
when CoASH and NAD were added alone. We conclude that KIC,
KIV and KMV have different cofactor requirements for decar
boxylation, that the MSUD mutation studied here does not af
fect a responsive KMV decarboxylase but does impair a
CoASH-NAD responsive decarboxylase common to ai' three
substrates'.

ABNORMAL LEUCINE/ISOLEUCINE RATIO AND THE ETIOLOGY OF ACRO
DERMATITIS ENTEROPATHICA-LIKE RASH IN MAPLE SYRUP URINE
DISEASE (MSUD). John H. DiLiberti, Angelo DiGeorge, and
Victor H. Auerbach, Temple Univ. School of Medicine,
St. Christopher's Hosp, for Child., Dept. of Ped. ,Phila., Pa.

An erythrodermic rash has been reported in several infants
with MSUD while on dietary treatment. This complication has
been attributed to a possible vitamin deficiency. We have
studied an infant with MSUD who developed on two occasions
scaling red areas over the extensor surfaces of the extremi
ties, the cheeks, and the diaper area. Angular stomatitis
glossitis and failure to thrive at this time were pronounced.
The appearance of the rash was strikingly similar to that seen
in acrodermatitis enteropathica (AE).

A pellagra-like syndrome with angular stomatitis, glossitis,
etc. has been reported in humans on diets with a high leucine/
isoleucine (L/I) ratio. High L/I dietary ratios causes growth
retardation in rats which is reversible by isoleucine supple
mentation. With this in mind we re-examined the L/I ratios of
our patient and found that the rash was most intense when this
ratio was 10-20/1 and disappeared when the ratio was normal
(1-2/1). The major change was in the isoleucine. Healing was
complete with isoleucine supplementation (100 mg/Kg).

We suggest the etiology of the rash in MSUD is a high L/I
ratio. These observations may have more far reaching sig
nificance. For example, some of the rashs observed in par
enterally hyperalimented patients and the rash of AE may be
related to aberrations of L/I ratios.

EFFECT OF COPPER AND CERUWPIASMIN IN KINKY HAIR SYNDROME:.
William E. Bucknall, Neil A. Holtzman. The Johns Hopkins
Univ. soh, of Med., Dept. of Ped., Baltimore. A 3 month old
male with clinical findings of Kinky Hair Syndrome, plasma
copper (CU) of 10 /.lg'll, and undetectable ceruloplasmin, was
given copper salts and ceruloplasmin and the chemical and
clinical response measured. A seven day oral course of cupri:l
sulfate, 300 /.lg cu/kg/day, did not change plasma copper or
ceruloplasmin concentration. Intravenous cupric acetate, 90
/.lgm CU/kg administered over 2 hours, was followed by detec
table ceruloplasmin (oxidase) activity at 22 hours, and peak
activity at 48 hours corresponding to 4.5 mg'll ceruloplasmin.
A second dose of 180 JJ.'J CU/kg resulted in a peak of 7.1 mg'll.
This dose was calculated to raise plasma copper acutely to
normal and was considered the highest permissible dose, since
hypercupremia can cause intravascular hemolysis. There was no
hemolysis with the doses given. Purified, pyrogen-free human
ceruloplasmin, 17 mg/kg administered intravenously, raised
plasma ceruloplasmin to normal. The in vivo half life of this
ceruloplasmin was within the range obse:rVe'd"in nutritional
copper deficiency. Thus the defect in this disorder does not
appear to involve the synthesis or decay of ceruloplasmin. A
defect in intestinal absorption of copper (Danks, D.M. et al,
Lancet I:I100, 1972) is supported by these observations. The
patient's clinical condition did not change significantly af
ter eu or ceruloplasmin and his E.E.G. pattern worsened.
The possibility remains that earlier administration of copper
may be effective.
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TERMINATION OF PKU DIErARY THERAPY IN 62 PATIENrS
William B. Hanley & Lydia Linsao (Intr. by Donald Fraser)Dept.
of Paed.,Univ.of Toronto, Research Institute, Hosp, for Sick
Children, Toronto, Canada.

We have discontinued low phenylalimine dietary therapy at
about age 5 yrs.(range 3!-8i yrs.) in 62 cases of classical
phenylketonuria (PKU). Mean t:lme off diet has been 4.45 yrs.
(range 6 mos.-9i yrs.) 4 have been off diet for less than
one year & 23 for over 5 years.

@ TERMINATION NOW
over 90 13 D
00-90 U U

7 8
below 29 28

- 49 children have had no change in I.Q. since diet
termination. 5 have had an I.Q. drop (over 10 points) & 7
have had an I.Q. rise (over 10 pts.) There has been no
follow up in one patient. 3 of the 13 with normal, I.Q. are
failing regular school.

- 52 had no behavioural changes, 4 deteriorated & 5 had
imProved behaviour.

- None of the patients have had seizures. 49 had follow
up E.E.G. 's - 43 showed no change, 4 had slight change & 2
developed definite abnonnal. patterns.

- 9 developed lighter hair colour, none developed skin
rashes.

This data suggests that the majority of PKU patients can
be safely taken off diet at age 5 years.

EVIDENCE FOR EPINEPHRINE DEFICIENCY AND ALTERED ALANINE
AVAILABILITY IN "KETOTIC HYPOGLYCEMIA".
Pierre C. Sizonenko, Luc Paunier, Michel B. Vallotton, Guy S.
Cuendet and Errol B. /v'Qrliss (Intr. by Melvin M. Grumbach and
Pierre E. Ferrier). Univ. of Geneva Med. Sch., H8pital Cantonal,
Dept. of Ped., Geneva. Switzerland.

Five children with ketotic hypoglycemia aged 2V2 to 9V2 years
and six control children were given: I. an infusion of 2-deoxy-D
glucose (2DG, 50 mg,lkg during 30 min), to test the catecholamine
response, 2. intravenous glucagon prior to and following a 28-hour
fost. In controls, the infusion of 2DG increased plasma glucose from
78.:t 5 to 156.:t 13.5 msllOO ml, and plasma renin activity (PRA) from
2.0.:t 0.5 to 5.8.:t 1.2 nslml/h. In hypoglycemics, plasma glucose
and PRA remained identical (T7.:t 6 ngjloo ml and 1.3.:t 0.3 nslml/h)
suggesting no epinephrine response. Plasma glucagon and cortisol levels
were similar in both groups after 2DG. After the 28-hou....fost, plasma
glucose and insulin decreased, Il-hydroxybutyrate and glucagon in
creased similarly in both groups. Cortisol levels were higher in hypo
glycemics. Fall in plasma alanine was significantly greater during fas
ting in hypoglycemics (151.:t 13 jJM) than in controls (200 .:t 13 jJM,
p< 0.05) and after the second glucagon administration (p-e0.01).

Absence of response to 2DG in the hypoglycemics suggests impaired
catecholamine response. Since epinephrine has been shown to raise
plasma alanine in man, a connection may exist between defective
catechol secretion and alanine mobilization in "ketotic hypoglycemia".

PANCREATIC RESPCNSE TO ACUTE AND CHRONIC GLUCOSE INFUSIONS IN
OBESE CHILDREN. Robert H. Fiser, George A. Bray, Delbert A.
Fisher, Depts. of Ped & Med, Harbor Gen. Hospital, UCLA
SCFiOOl of Medicine, Torrance, California.

Carbohydrate intolerance and hyperinsulinism have been
reported in obese children as in the obese adult; and
peripheral insulin resistance has been documented in the
obese adult. It is not known whether these abnormalities
are present early in childhood obesity. Moreover, the
mechanimn(s) responsible £or these phenomena are not clear.
To further clarify this problem, we have investigated acute
and chronic release of immunoreactive insulin (IRI) in res
ponse to short term and prolonged infusions of glucose (G)
in obese children aged 3 to 13 years. Fasting plasma G and
IRI levels were increased and G/IRI ratios decreased in obese
children when compared with lean controls. In addition,
relative hyperglycemia and hyperinsulinemia were observed in
response to both stimuli in obese children; when plotted as
a change from control values, the responses were similar to
those in lean children during chronic infusions. G/IRI ratios
remained similar to fasting ratios at all times in both lean
and obese children. After acute infusions the ratios changed
similarly in both groups. G/IRI ratios were lower in the
older as compared with the younger obese children.

These data substantiate 1) glucose intolerance 2) peri
pheral resistance to glucose disposal and 3) pyPerinsulinism
in the obese child. The latter involves both acute and
chronic insulin pools in a quantitatively similar manner.

TRFATMENT OF PEDIATRIC FAMILIAL TYPES II AND IV HYPERLlPOPRO
TElNEMIA. C.J. Glueck, R. Fallat, R. Tsang (Intr. by J.
Sutherland). Univ. of Cincinnati Coll. Medicine, Cincinnati
General Hospital, GCRC and Dept. Pediatrics, Cincinnati, Ohio.

Diagnosis of pediatric familial types II and IV offers op
portunities for therapy and primary atherosclerosis prevention
Low dietary cholesterol (LDC) (<300 mglday, PiS 2:1) was given
to 39 children with familial type II (ages 5-20). In 11 of the
39, after 6 months on LDC, mean index cholesterol (C)
and beta lipoprotein cholesterol (BLP) (188+2Omg%) normalized;
C(210±17h In 28 of the 39, 6 months on LDC,
index C (332±53) and BLP (257±42mg%) fell slightly; C(306±39),
BLP (234+4lmg%). With C and BLP high after 6 months LDC, chol

(CST) (12 gm/day) was given to 14 type II children.
On CST for 6 months, C (onLDC 311+34), and BLP (231+33mg%)
fell in 9 of 14 to 262±36 and l82±32mg%. On CST for-12 months,
C was 270+38, BLP was 196+40mg%. In 5 of 14, C (on LDC 306+41)
and BLP (230+33mg%) did not fall after 6 months on CST, C(310+
31), BLP (238±33mg%). On CST for 12 months, C in these 5 was 
300±22, BLP 220;t8mg%. Weight reduction and N.I.H. type IV diet
were used in 23 children with familial type IV, ages 3-20.
Mean triglyceride (TG) before diet was 289, range 158-1320,
and fell to 128, range 72-262mg% after 6 months. TG fell below
l40mg% in 91%, 21 of 23 children with type IV. C and BLP fell
to normal in 28%, 11 of 39 children with type lIon LDC alone.
C and BLP fell notsbly in 64%, 9 of 14 children with type II
on LDC and CST. Treatment of pediatric types II and IV often
normalized C, BLP and TG.

AEOiL::::DI J:l:::l,!QS,i: .J::U ;C;:Ji'JOLIC OiJScl1ViITIOI!S.
A. W; Co'lumbia Urriv , Col. of Physicians and

Surrcons, Babies 'T03y>., Dept. of Ped , , lieu York City.
(Intr. Rohart :7.

This poorly understood disease has been extensively studied
in 27 girls and IJ boys, 10 to 17. Impressive Metabolic
aber-r-atd.ons 1-mre detected in sir:nificant nurfber-s e abnor-
r:l8.1ities in hypovitarninosis /:.. Ln r)izarre orA.l elu
C05e tolerance curves in (,2;:, decreased levels of luteiniz5.ne
hot-none in hyperca.rotenemia in 57;;, absence of diurnal
variation of plasma ;:lucocorticoids in decreased follicle
sti'-1Ulatill{; hormone levels in elevation of blood urea
nitroeen in 1111.:, bone marrem hypop'lasIa in !.Il;:, decreased
X'.!lose e..'Ccretion in 33:';, decreased serum iodine
levels in 27%, leucopenia in 2!(" and decreased. ser-um iron
levels in levels of plasma electrolytes, bLood acid-base
status, p'Lasma pr-ot.etns , plasPla. Lnmunog'Lobukins , vitamin B12,
serum folate, plasna total calcium and inorga.nic phosphorus,
xray studies of the (; ! tract, and .c:n, were nearly alwa.ys
normal. '.lith restorati.on of proper nutrition, almost all ab
norma.lities, (except, l?8U and LlI) were corrected in ahout one
month. F3![ and v· levels became normal 3 to 6 months after
metabolic recovery, with r-esunptd.on of menses occurr-ing 6 to
12 months a.fter hormonal levels became normal. An effective
method for inpatient medical treatment with zero mortality
has been deve loped, (as an adjunct t.o ' psychotherapy), and
stresses correction of malnutrition as >Tell as a. unified med
ical-nursing regimen to expedite the patient.s recove!"!.

INDUCTION OF GAUCHER'S "LIKE" DISEASE IN NORMAL CULTURED
FIBROBLASTS

Irwin A. Schafer, Norman S. Radin, Julia S. Sullivan,
Mary Petrelli and Kenneth Rabenowitz, Department of Pedia
trics and Pathology, Cleveland Metropolitan General Hospital.
Case Western Reserve University and the Mental Health Re
search Institute, University of Michigan.

Fibroblasts cultured from Gaucher patients are deficient
in B-glucosidase activity (5-10% normal) and accumulate glu
cosy1 ceramide (2-3X normal). The chemical and morphologic
effects of N-hexy1-0-g1ucosy1 sphingosine, an inhibitor of
rat brain glucosy1 ceramide B-g1ucosidase were studied in
normal cultured fibroblasts. This compound competitively in
hibits the activity of B-g1ucosidase in normal fibroblasts
to levels of less than 1% of the activity found in untreated
controls. The activity of other lysosomal glycosidases is
not affected. Inhibition of B-glucosidase activity is asso
ciated with the formation of 1ysosomes filled with myelin
figures. Lipid analyses which are in progress indicate that
the treated cells accumulate glucosy1 ceramide. The chem
ical lesions produced by the inhibitor resemble those found
in the mutant Gaucher fibroblast but are more severe. If
the specificity of the inhibitor is confirmed, it would pro
vide a powerful tool to study the chemical evolution of ly
sosomal storage in Gaucher's disease.
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Read by Title

Fed 1st void
Normal Adults trace-s I (6) 1.60±.47(6)
Normal Children 1.61±.47(10) 2.32±.45(10)
Ketotic hypoglycemia 2.10±.52(7) 21.63±3.8(7)

THE SANFILIPPO A SYNDROME: A SULFAMIDASE DEFICIENCY.
Matalon and Albert Dorfman, University of Chicago,

Department of Pediatrics, Chicago, Illinois 60637
The Sanfilippo syndromes, types A and B, (Kresse et al ,

Biochem. Biophys. Res. Cornmun , 42, 892, 1971) areautosomal
recessive mucopolysaccharidoses characterized by severe
mental retardation and excretion in urine and deposition in
tissues of heparan sulfate. O'Brien (Proc , Nat. Acad. Sci.
§i, 170, 1972) demonstrated an a,-N-acetylglucosaminidase
deficiency in cells and tissues of Sanfilippo B patients. In
order to elucidate the enzymic defect in the Sanfilippo A
syndrome, cultured skin fibroblasts were utilized. Cells were
sus pended in acetate: NaCI buffer, pH 5.0, containing Triton
X-loO, sonicated and centrifuged at 10,000 xq , The super
natant fluid was assaj';ed for sulfamidase activity using
heparin labeled with 5S in the N-sulfate group (Amersham/
Searle) as substrate. Following 18 hr incubation, the release
of inorganic sulfate was determined by chromatography on
Sephadex G-25. One to three per cent of the radioactivity was
released as inorganic sulfate by extracts of normal, Hurler,
Hunter and Sanfilippo B fibroblasts while extracts of
Sanfilippo A fibroblasts released les s than 0.1% of the radio
active sulfate. These results indicate that Sanfilippo A
disease results from a sulfamidase deficiency. Supported by
USPHS Grant Nos. AM-05996, HD-04583, and RR-305.

ENZYME THERAPY IN a-GLUCURONIDASE DEFICIENCY MUCO
POLYSACCHARIDOSIS. William S. Sly. Frederick E. Brot ,
Pra-on Chavalitdhamrong, and Philip D. Stahl, Washington
Univ. Sch. Med., St. Louis Children's Hosp .• Dept. Ped .• Med .•
and Physiol. St. Louis, Mo.

We recently reported the clinical, radiological, and biochemical
features of a mucopolysaccharide storage disease associated with
deficiency of the lysosomal hydrolase a-glucuronidase. (Sly, et
al , J. Pediat. Feb. 1973) The affected patient shows no a-glucu
ronidase activity in leukocytes and cultured fibroblasts.

Neufeld's group demonstrated abnormal accumulation of 35S
mucopolysaccharide by cultured skin fibroblasts from this patient,
and that this defect was corrected by addition of partially purified
bovine a-glucuronidase to the patients fibroblasts.

Enzyme substitution therapy on two occasions with fresh frozen
plasma selected for high levels of a-glucuronidase produced an
apparent clinical response with x-ray documented reduction in
hepatosplenomegaly. We have since purified human a-glucuroni
dase from urine, plasma, and platelets with an antibody-sepha
rose column containing goat antibody to purified rat preputial
gland a-glucuronidase. Fibroblasts in culture show selective up
take and prolonged retention of the purified human enzyme which
corrects the biochemical defect in 35S-MPS accumulation. These
results and progress of clinical trials with purified enzyme will
be presented.

EFFECT OF SERUM PROTEINS IN MPS II. N. DiFerrante,B.L.Nichols,
G. Coppa and J. Singh. Baylor Col. of Med., Houston, Texas.
A sulfate saturation precipitate of fresh human
serum, (dialyzed against saline, ultrafiltered, pyrogen and
viruses-free) was injected LV. (2.1 g in 160 ml volume) into
a 21 year old boy with mild Hunter disease. Large mol. wt.
urinary glycosaminoglycans, degradation fragments and their
ratio were measured. The ratio decreased from 5.0 to 1.9
after the infusion. Pre- and postinfusion degradation frag
ments, absorbed on Dowex lx2 column were eluted with NaCI.
Most of the material was eluted with 0.4 and 0.8 M NaCI and
represented disaccharides and tetrasaccbarides, containing
iduronate, with ratios to reducing groups of 1:1 and 2:1 re
spectively. The Dowex eluates were fractionated on Biogel P-2
(96x2 em). The percentage of iduronate-containing material
excluded and retarded by the gel respectively decreased and
increased after the infusion. In particular, two iduronate
containing peaks, eluted 25 and 50 ml after the void volumn,
had a ratio hexuronate/reducing group/S of 1:1:2. After the
infusion they dissppeared while the percentage of iduronate
containing material completely retained increased correspond
ingly. Thus this Hunter patient excretes abnormal disulfated
disaccharides which become de sulfated after serum protein in
fusion. These disaccbarides, not found in normal human urine,
may represent the material being accumulated because of defi
ciency of a specific sulfatase. (Supported by USPH grants
.AM-lOSH, HL-05435, RR-00188, and the National and the Welch
Foundations.)

FAILURE OF PLASMA INFUSION THERAPY IN MUCOPOLYSACCHARIDOSES.
Maurice J. Mahoney and Y. Edward Hsia. Yale Univ., Depts. of
Human Genetics and Pediatrics, New Haven. (Intr. by
Charles D. Cook).

Two pairs of siblings were chosen for plasma infusion
therapy: brothers with Hunter syndrome and sisters with San
filippo B syndrome. A therapeutic trial was designed to com
pare, in each child, the effects of infusing plasma contain
ing corrective factor with plasma devoid of that factor, and
to compare within each sibship, the response in one child who
received corrective factor with the response in his untreated
sibling. Plasma infusions, averaging 20 ml/kg, were given at
5-7 week intervals for 6 months. Each child first received
plasma from his own sibling by exchange plasmapheresiso Later
plasmaphereses used plasma from an unrelated donor presumed
to have the missing corrective factoro

Neither clinical nor biochemical assessment documented
significant changes correlated with the giving of plasma. No
change was found in liver and spleen size, measured by iso
tope scan; or in behavior, in skin thickness, skin histology,
or bone marrow morphology. One of the boys with Hunter syn
drome had equivocal improvement in range of motion of small
hand joints; his brother showed no change. Total urinary
glycosaminoglycan (GAG) excretion and small molecular weight
GAG excretion varied considerably and could not be correlated
with receiving corrective factoro

We have been unable to find evidence of significant improve
ment in these children under the conditions of this trial.

METABOLISM

ADIPIC ACID EXCRETION IN KETOTIC HYPOGLYCEMIA-A RAPID
SAFE SCREENING TEST. Kyrieckos Aleck, Morey Haymond, and
Richard E. Hillman (Intr. by P. R. Dodge) Washington Univ.
Sch. Med .• St. Louis Children's Hosp. , St. Louis, Missouri.

At present diagnosis of ketotic hypoglycemia (KHG) requires a
prolonged fast. GLe of urinary organic acids from these patients
during fasting revealed a marked increase in dicarboxylic acid
excretion with time. Although this finding is not specific and has
been reported with glycogen storage disease and fatal lactic aci
dosis, the time course of excretion allows use of dicarboxylic acid
measurements (particularly adipic acid) as a simple screening
test for KHG. Urine from 7 patients with KHG was studied during
fasting and compared with 10 age matched controls. Adipic acid
excretion with normal feeding did not differ. However, after an
overnight fast (12 hrs) patients excreted 10 times as much adipate
as did normals. In the 2nd voided urine after the fast the excre
tion was over 20 times as great. These data form the basis of a
simple screening test for this disorder and provide further evi
dence for the presence of methyl terminal (omega) oxidation of
fatty acids in man. Adipic acid excretion \l g/mg creatinine

12 hour fast
2nd void

2.40 (1)

2.35±.95(4)
78, 54 (2)

GROWTH HORMONE (GR) SECRETION IN JUVENILE DIABETES
MELLITUS FOLLOWING GLUCAGON (GL) AND GLUCAGON
PROPRANOLOL (GP) ADMINISTRATION. T.W.AvRuskin, S.
Tang, and C. Juan. (Intr. by S. Castells). The
Brookdale Hosp. Med. Ctr., Dept. of Ped., New York.

IM or IV GL provokes GH release in normal sub
jects, less in hypothyroidism, and none in
tarism. Juvenile diabetes provides an in hyper
glycemic model for evaluation of GL action. Eleven
non-obese juvenile diabetics had 30 min. IV single
and repeated pulse GL infusions(O.03 mg/kg, max.lmg)
and 7 patients had GL infusions alone and with prior
propranolol priming (40 mg).

Fasting and sustained hyperglycemia were noted in
all infusions. Blood sugar(BS)increments in single,
double dose, and repeated GL pulse studies were 35±
8.6, 95±16.4, 82±18.2 mg/lOO ml, and BS decrements
were 77±15.9, 5l±14.9, 54±9.2. Fasting and mean max.
IRGR were 1.5±0.7, l7±6.2; 3.2±1.8, 22.7±7.0; 4.0±
1.9, l8.3±6.5 ng/ml, respectively. Max. IRGH res
ponses were similar in patients who had GL(11.9±1.5)
and GP tests(17.8±5.0). Total and increment areas
under IRGH curves, and ratios of increment IRGH area
to BS decrement were similar in all infusions. GL
provokes GH release in the diabetic state, propranOl_
ol does not augment GL-induced GH release in diabetes
and hypoglycemia is not essential for GL-mediated
GR release.
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After Tryptophane
leA KA

15.5%:7.2* 30.2:£ 17.9*
54.0±42.6 58.3± 34.9
39.0±28.7 70.0t 42.7

HYPOKETONEMIC HYPOGLYCEMIA: A NEW SYNDROME. Lester Baker,
§,. Clements, and llim 1,. Winegra,d."ChIId. Hosp.

of Phila. and Hosp. of the Univ. of Penna.
A 5* yr old girl has had repeated admissions since age

16 mo for vomiting, lethargy and coma, usually associated
with hypoglycemia. Growth and development and physical
examination are normal. Muscle symptoms are absent. On a
ketogenic provocative diet blood glucose (BG) fell to 32
mg%, FFA rose to > 3.5 mM; however, total ketones were
only 0.18 mM. Plasma IRI and HGH responses were approp
riate. BG did not respond to glucagon. Prolonged fasts
(26 and 32 hr) produced hypoglycemia and the clinical
syndrome; plasma FFA rose to 4.08 mM but total ketones
never exceeded 0.45 mM. Plasma triglycerides rose from
84 to 185 mg%. Plasma alanine was .132 mM and glucose
rose in response to alanine administration. Following
the administration of medium chain triglycerides (MCr)
the rise in plasma ketones was markedly impaired.

These data clearly distinguish this syndrome from
ketotic hypoglycemia, and suggest a defect in hepatic
fatty acid (z'A) metabolism. The rise in plasma trigly
cerides during fasting is abnormal, and suggest a diver
sion of FA to triglyceride synthesis as a consequence of
impaired mitochondrial Fh oxidation and/or ketogenesis.
The poor ketogenic response to MCT suggests that the
defect is not restricted to long chain FA metabolism,
and does not involve carnitine-acyl-CoA transferase.
This syndrome illustrates the importance of ketogenesis
in the adaptation to fasting.

SULFONYLUREAS INHIBIT PROSTAGLANDIN El.Hans H.Bode,Patricia A.
S.Jones,John D.Crawford,Harvard Med.Sch.,Massachu

setts Gen. Hosp., Shriners Burns Inst.,Boston.
Sulfonylureas alter cAMP mediated responses in many tissues

but their exact mode of action is still unknown. Inhibition of
phosphodiesterase is an unlikely explanation because: a) in
equimolar concentrations chlorpropamide (CPM) and tolbutamide
(TOL) were far less effective than theophylline (THEO); b)TOL
effect was not reduced by its competitive antagonist diazoxide
nor did TOL augment the influence of THEO at submaximal doses;
and c)TOL in concentrations sufficient to show phosphodiester
ase inhibition (10-2M) consistently inhibited hormone stimul
ated adenylcyclase (HSA)activity in rat renal cortex and med
ulla (p<.005).In sulfonylurea pretreated rats potentiation of
HSA was observed in renal medulla and cortex after vasopressin
(VP) or parathyroid hormone and p<.025. Be
cause all observed sulfonylurea actions could be explained by
PGEI inhibition,slices of renal inner and outer medulla of CPM
pretreated rats were exposed for 15 minutes to VP 10-3 U/ml,
PGEI both,in the presence of THEO 10-2M;and cAMP ac
cumulation compared with controls.PGEl had no effect and VP
caused a)3-fold rise in cAMP in both groups.Addition of VP and
PGEI together caused decline in cAMP in the controls while in
the cPM pretreated animals the nucleotide content of both med
ullary tissues was increased (p(.05 and p(.Ol).Similarly,PGE ldid not reduce high HSA in renal medulla of CPM pretreated
rats,but suppressed HSA of controls.These data suggest that
sulfonylurea effects depend on PGEI inhibition.

EFFECTS OF SYNTHETIC SALMON CALCITONIN IN OSTEOGENESIS
IMPERFECTA (0.1.). Salvador Castells, Chun Lu, Richard K.

and Stanley State University
Downstate Medical Center, Departments of Pediatrics and
Medicine, Brooklyn, New York

We have shown that porcine calcitonin caused retention of
Ca and P and decreased hydroxyproline excretion in 0.1. The
present study was done to ascertain whether synthetic salmon
calcitonin, more potent than porcine, given I.M. three times a
week reduces the increased bone resorption of 0.1. In five
patients with o.I., after 1 week equilibration, 2 or 3 weeks
of control metabolic Ca and P balance were followed by 2 to 5
weeks of salmon calcitonin. In two patients calcitonin caused
an increase in positive Ca balance of greater than 10%. In
three net gastrointestinal absorption of calcium increased by
317-37 mg/day. 47Ca Kinetic studies before calcitonin showed
a 25 hr. exchangeable calcium pool in 0.1. 2 to 3 times the
mean value of normals. Administration of calcitonin reduced
the exchangeable calcium pool size. Quantitation by a digital
computer program based on a four-compartment open model of Ca
exchange, further confirm the ability of calcitonin to inhibit
skeletal resorption. No toxic effects were found. The data
indicates that calcitonin reduced skeletal turnover and there
by increased Ca accumulation by the skeleton. These observa
tions suggest a role for salmon calcitonin in the management
of 0.1. (Supported by NIH Grant RR-3l8).

HYPOINSULINISM IN CHILDREN WITH KETOTIC HYPOGLYCEMIA DURING
FAST. J.L.Chaussain, M.Georges, M.F.Diebler and
(Intr. by M.M.Grumbach), Hosp. St-Vincent-de-Paul, Paris,
France.

Metabolic and hormonal changes during a 24-hour fast
were studied in 6 children with a recent history of ketotic
hypoglycemia (KH) and in 6 controls of comparable ages. Mean
blood glucose level dropped more in KH children (78 to 28
mg%) than in controls (81 to 54 mg%). The variations of
serum growth hormone, lactate, pyruvate and FFA during
fast were similar in the two groups, while only KH children
exhibited a significant rise of plasma cortisol (11.5 to
29 ug%). Serum alanine dropped similarly in controls (37
to 17 uM%) and in KH children (28 to 15 uM%). All KH child
ren exhibited at the end of the test a significant rise of
branched amino acids (+35% for valine, +70% for leucine,
+80% for isoleucine) not observed in controls. Responses to
intramuscular glucagon (0.03 mg/kg) were studied before and
after fasting. At time 0, both groups had a similar rise
of blood glucose and insulin. At time 24 hr, these responses
were suppressed in KH children, still present in controls.
High levels of branched amino acids and lack of blood
insulin and insulin reserve indicate that hypoinsulinism,
as well as hypoalaninemia, is probably one of the major
biological features of KH children during fast.

DYSMETABOLISM AS A POSSIBLE CAUSE OF GRCMTH FAILURR IN
CHILDREN WITH FAMILIAL DYSAUTONOMIA. Harold S. Cole, Dept.
of Pediatrics, New York Medical College, New York, N.Y.
(Intr. by Miriam Lending)

Children with familial dysautonomia (Riley-Day Syndrome)
have marked retardation in height and weight. Almost all dys
autonomies are below the 10th percentile for both
the precise caUSes of which are unknown. Nine children with
dysautonomia and seven control children were studied by means
of intravenous glucose tolerance tests. The glucose disap
pearance rates (Ke) and changes in growth hormone and insulin
were determined in order to detect abnormalities which might
be responsible for growth failure. There were no significant
differences in the Ke or growth hormone between the groups.
The insulin values of the dysautonomics were lower than those
of the control children at everyone of the 8 sampling periods
during the 1 hour test. The insulin areas above the fasting
values were also determined. The mean + SEM for the controls
was 27.64 ± 8.88 compared with 9.88 ± uU per ml per hour
for the dysautonomics. This difference was significant
(p < 0.025). The lower levels of serum insulin might reduce
its effectiveness as an anabolic agent and result in growth
impairment. The hypoinsulinemia might be caused by the poor
nutrition of the dysautonomics or an insufficiency of acety
lcholine. Under physiologic conditions the alpha adrenergic
action of the catecholamines on the pancreatic beta cell pre
dominates and inhibits insulin secretion. Acetylcholine is a
known antagonist to catecholamines and its insufficiency
might significantly diminish insulin output.

'TRYPTOPHANE LOADING TESTS IN OBESE AND NEW DIABETIC CHILDREN
Platon J. Collipp, Shang Y. Chen, Joseph Thomas, Viswanathan
Balachandar and Vaddanahally T. Maddaiah. Nassau County Med.
Ctr., Dept. of Ped., East Meadow, N.Y.

A method for urinary xanthurenic acid (leA) and
kynurenic acid (KA) has been developed as a modification of
the method of Satoh and Price. 0.2 to 0.5 ml of urine mixed
with 3 ml 0.2 NRCl are applied to Dowex 50 W columns (1 em in
height) • Columns are washed with 5 ml 0.2 NHC1, 5 ml 0.5
NHCl and 1.5 ml 2.0 NRC1, and then leA and KA are eluted with
40 ml water. Recoveries of XA and KA by this method are 90
105%, and both internal and external standards are run daily.
XA and KA are then determined fluorometrically in saturated
NsOH or concentrated H2S04'

Obese, new (1-3 weeks of diagnosis) diabetic and normal
(healthy non-obese) children were given 2 gm oral I-trypto
phane, and 24 hour urine collections were obtained on the
before and same as the dose. Results (mean ± SD) ex
pressed as mg/gm creatinine were:

Before Tryptophane
leA KA

normal (13) 3.9* 16.0±10.1
obese (9) 22.3±31.9 l6.3±19.8
diabetes (5) 24.0±10.5 72.4±27.8*
*p<0.05 from other two values
Xanthurenic acid has been reported to bind strongly to insulin;
to reduce the hypoglycemic effect of insulin; and to be dia
betogenic.
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KINSHIP WITH ELEVATED lACTATE AND PYRUVATE. Angel R.
Douglas H. Sandberg, Paul M, Tocci, William W. Cleveland.Univ.
of Miami, Sch, of Med., Dept. of Ped., Miami, Florida.

A family with 11 children, 7 of whom have had grossly
ted blood lactate (L) and pyruvate (P) concentrations, has been
examined, The proband is a 9 y/o BM with early growth failure
(GF) who has been studied extensively without demonstration of
a specific enzymatic defect. The siblings have signs and symp
toms Which overlap into both syndromes of lactic
acidosis (ClA) and hrperpyruvicemia with hyperalaninemia (PA

ge Cardio- Skeletal Neuro- Mental Seizure GF L tlmvonathv mvopa thvl pachv Retard t t
roban 9 +f +t+ +f +H- +t+ + +
ister +t+ died at 16: severe fatt liver + +
rothe 17 +H- + +
rothe 15 + ++ +H- + +
ister 7 + +
ister 2 +
rothe 5m +
Only the proband skeletal myopathy demonstrates hyper

alaninemia, supporting the contention of Marliss et al (1972),
that elevated alanine with lactic acidosis is consistent with
increased peripheral release (muscle) and impaired hepatic
posal. The 5 m/o sibling has elevated plasma phenylalanine and
tyrosine without alaninemia. Although considered to be separ
ate syndromes, CLA and PA may represent one disease with vary
ing expression, This kinship, the largest known with ClA
and/or PA, tends to support this concept.

SERUM IMMUNOREACTIVE CALCITONIN (ICT) IN NEWBORNS, Louis
David and Constantine Anast, Univ. of Missouri, Columbia, Mo.

physiologic significance of calcitonin in man is
uncertain. Studies in experimental animals suggest that the
hormone may play a relatively more important role during
early life. Further, the bioassay studies of Miller and
Copp demonstrated high "calcitonin activity" in human cord
blood (Pro. Can. Ped. Soc., pIS, 1968) and it has been spec
ulated that hypercalcitoninemia may play an etiologic role in
neonatal hypocalcemia. In an effort to gain more direct
knowledge of this hormone in early life, serum ICT levels
were determined by radioimmunoassay in cord blood, normal and
hypocalcemic newborns, mothers at parturition and normal
adults. In studies conducted to date in normal adults and
6 parturient mothers the ICT levels have been uniformly non
detectable (ND<50 pg/ml). In 6 cord bloods and in 18 normal
newborns during the first week of life, approximately 50% of
serum ICT levels were ND, while the remaining 50% were in the
detectable low range (60-180 pg/ml). In studies of 3 hypo
calcemic neonates the serum ICT levels were either ND or in
the low detectable range (60-70 pg/ml).

The NO and low levels of ICT found in cord blood suggests
that the hypocalcemic activity detected by bioassay is not
calcitonin. The low levels of rCT found in the infants with
hypocalcemia indicates that hypercalcitonin secretion was not
an etiologic factor. The higher incidence of detectable ICT
levels in newborns as compared to adults is of interest, but
the significance of this observation is presently unknown.

GLUCOSE INTOLERANCE IN INFANTS LESS THAN 1000 GRAMS: THE
EFFECTS OF A DOUBLE DOSE OF GLUCOSE. H. Dweck, Y. Brans, R.
Milstead, G. Cassady. Univ. Ala. Sch. Med., B'ham, Ala.

Two immediately successive intravenous glucose tolerance
tests (GTT; 0.5 gm/kg) were performed within 8\ hours of birth
with sampling at 3-120 minutes after injection. The 5 babies
had received no prior oral or parenteral glucose,weighed <
1000 g (640-1000) and were <27 weeks gestation (23-27). The
rate of disappearance (Kt) JLn %/min was calculated from the
slope of the line best fitting the log serum glucoses at 10
60 minutes, Mean glucoses at each sampling time were also
compared.

Contrary to all previous reported studies in adults, in
fants and mature newborns, these babies failed to demonstrate
an increased rate of glucose disappearance in the second test.
Mean Kt of the initial GTT was 1.14 + 0.41 (range 0.42-1.39)
whereas mean Kt of the second GTT was 0.68 + 0.32 (range 0.37
1.17; 0.1 > p > 0.05). Mean serum glucoses-(mg%) of the 2
GTT's were virtually identical up to the 20-minute sample and,
in fact, tended to be higher in later samples (mean ± S.D.
shown) : (*p < 0.025)
MIN *0 3 5 10 20 30
G 1 49+15 280+73 213+34 167+22 140+26 122+11
G 8 7 1 +. 7 155-1' + 5+

These data, complemented by previous observations from this
laboratory of hyperglycemia following parenteral glucose and
diminished insulin response to a glucose load, confirm the
fragile nature of carbohydrate metabolism in these tiny

CYSTINE INTAKE AND THE PLASMA AMINOGRAM. L. J. Filer, Jr. ,
Lewis D. Stegink, B. Chandramouli, Department of Pediatrics,
University of Iowa College of Medicine, Iowa City,Iowa 52242.

Inability on the part of low birth weight (LBW) infants to
convert methionine to cystine may make the latter an essential
amino acid. Both Snyderman and Gaull consider cystine
essential for LBW infants. Formulas that provide increased
amounts of cystine have been advocated for feeding LBWinfants.
To test this concept 8 healthy growing infants, 11 to 35 days of
age, weighing 1.3 to 1.8 kg at birth, were fed in a Latin Square
Design four formulas providing 67 Kcal, 1.5 gm protein and
28 rn. 13 (II), 6 (III) and 4 (IV) mg cystine per 100 ml ,
respectively. Each infant was fed each formula for 72 hours
before a 2-hour postprandial plasma sample was obtained at
8 a vm• Plasma concentrations of cystine were statistically
significantly higher on Formula I versus III and IV but not I
versus II. Plasma concentrations of taurine, a metabolite of
cystine, were statistically higher on Formula II than IV. No
differences were found in plasma concentrations of methionine.
These observations are consistent with estimates of cystine
requirement in early infancy.

HOMOCYSTlNURIA DUE TO CYSTATHIONINE SYNTHASE DEFICIENCY:
DETECTION OF HETEROZYGOTES AND HOMOZYGOTES USING CULTURED SKIN
FIBROBLASTS. L.D. Fleisher, N.G. Beratis, H.H. Tallan, K.
Hirschhorn, and G.B. Gaull. Dept. Ped., Mt. Sinai Sch. Med.;
Dept. Ped. Res., N.Y. State Inst. Basic Res. Ment. Retard.,
Staten Island, N.Y.

Homocystinuria due to cystathionine synthase (CS) defi
ciency is an inborn error of metabolism transmitted in an
autosomal recessive manner. Although deficiency of CS has
been demonstrated in cultured skin fibroblasts, detection of
heterozygotes (heteroz.) has not been reported. We have
increased the sensitivity of the CS assay and have compared
the kinetics of CS in cultured skin and fetal fibroblasts and
amniotic fluid cells. Enzyme activities have been determined
in fibroblasts derived from 8 controls; 3 homozygotes; 4 obli
gate and 2 potential heteroz.; and 5 fetuses. Activities
(nmoles cystathionine/mg prot./hr) in the fibroblasts were as
follows: Controls, mean 19.13, range 12.04 to 31.11;
Patients, 0.74, 0.83, 2.29; Obligate heteroz. mean 5.03,
range 2.84 to 8.19; Potential heteroz., 6.76, 21.60; Fetal,
mean 44.99, range 19.62 to 61.90. The relatively high CS
activity found in one of the patients, clinically atypical,
was also seen in extracts from his liver. The finding that
heteroz. demonstrate intermediate CS activity in cultured
skin fibroblasts provides an easy method for the detection of
the heterozygous state, essential for genetic counseling, and
strongly suggests that prenatal detection of normals,patients,
and heterozygotes for CS deficiency can be accomplished.

TRICHOPOLIODYSTROPHY (MENKES 'KINKY HAIR SYNDROME): A COPPER
DEPENDENT DEFICIENCY OF MTIOCHONDRIAL ENERGErICS. J.H. French,
C. L. Moore, N. R. Ghatak, r. Sternlieb, S. Goldfischer, and
A. Hirano, Albert Einstein Col. of Mild., Montefiore Hosp.&
Med. Ctr.,Dept. Neurology, Dept. Pediatrics, Dept.Pathology,
Dept. Medicine, Dept.Biochemistry, The Bronx, New York.

Quantitative determination of mitochondrial cytochrome
ata 3 content reveals a five-fold reduction in 4 patients with
·this sex-linked recessive neurodegenerative disorder. Oxygen
consumptdon rates of isolated mitochondria in 3 patients with
trichopolioclystrophy (TPD) exhibit a gross failure of respir
atory control. This lack of a state 4-3 transition is least
in the youngest case. The serum and caeruloplasmin incorpo
ration of oral 64 copper ill deficient in 3 patients with TPD
when compared to a neonatal control. Ultrastructural abnor
malities of liver mitochondria were no longer visible in one
TPD patient following parenteral treatment with copper cal
cium EDTA. StUdy of brain vasculature and the neuropathologic
findings in 3 cases of TPD fail to substantiate a vascular
etiology for the nervous system abnormalities. Therefore, our
findings suggest the feasibility of newborn diagnosis of TPD
and support a failure of tissue energetics secondary to di
minished body copper content as the probable basis of the hypo
plastic neuropathology of this disorder.
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OF CERULOPLASiilN Ii, ;'lliNKES' Kll,KY HAIR DISEASE.
Adolfo Garnica, Jaime Frias and Owen Rennert. lIniv. Fla. Col.

Uept.
Defective copper absorption has been implicated as tne

cause of Henkes' Kinky Hair Disease (;iKHIJ). 1.0\01 serum copper
levels are not corrected by oral copper sulfate out nave been
reported to be raised following intravenous cupric chloride
administration. Following an oral dose of labelled copner,
accumulation of copper was found in jejunal IDucosal cells.

Depressed serum ceruloplasmin levels have also been re
ported in llli.Hil. This glycoprotein lias been shown to partici
pate in cooper transport t specifically as A. special carrier
for the transport of copper from the liver to the sites of
cytochrome oxidase syntnesis. Hitochondrial disorganization
and decreased cytochrome a + 23 nave been demonstrated in
liver, brain and muscle in HKlID.

A three-month-old male with :lKUIJ was treated with intraven
ous cupric acetate in doses of 22 Ug/kg per day. Response to
therapy was monitored \\I'i th serial serum copper and cerulo
plasmin determinations. Serum copne r was assayed by atomic
abs orp t Lon wnile cerulosplasmin by acrylamide r,el electropho
resis and hy measurement of oxidase activity. After ten clavs
of intravenous therapy no increase in ceruloplasmin or
was demonstrated.

Our findings suggest a possible defect in either synthesis
or structure of ceruloplasmin.

PREMISES FOR DEVELOPMENT OF INTRAVENOUS AMINO ACID SOLUTIONS
Ghadimi, H.
Department of Pediatrics, Methodist Hospital, Brooklyn, N.Y.

Tolerance response to constant-rate injection of amino acids
(a.a.'s) was studied by administering a.a. mixtures in the cen
tral vein and analyzing femoral venous blood for a.a.'s. The
response to different rates of administration (mg of a.a./kg
body weight/24 hrs) was determined. Under such conditions, with
hepatic catabolism substantially by-passed, observed changes in
a.a. levels following infusion mainly reflect the overall ana
bolic requirements of tissues. Upon analyzing over 120 samples,
dose limLts consonant with normal plasma range were determined
and an infUsate consistent with tissue needs was formulated.
Other criteria in determining optimal a.a. proportions includ
ed: enzymic immaturities of the newborn, sparing action of some
a.a.'s, metabolic pathways of each a.a. with emphasis on the
economy of the substance, the role of different tissues in a.a.
metabolism, the side effects of administration of some a.a.'s,
and total nitrogen requirements. "Minimal" and "safell require
ment of essential a.a.'s under conditions of oral administra
tion was also taken into consideration. A range was formulated
and working examples selected. With oversimplification for the
sake of a terse presentation, the a.a, 's fall into 3 catego
ries: Group I: branched-chain a.a.'s and arginine, making up
over 50% of the formula. Group II: none or small amount, e s g , ,
ornithine, glutamic and aspartic acids. Group III: 12 a.a.'s
with major metabolic pathways in the liver.

THE RESPONSE TO 1,2S-DIHYDROXYCHOLECALCIFEROL
(1,2S-DHCC) IN X-LINKED HYPOPHOSPHATEMIA.
F.Glorieux, C.Scriver, M.Holick & H.DeLuca. Dept. of
Pediatrics, McGill Montreal-& Dept. of Bio
chemistry, Univ. of Wisconsin, Madison.

1,2S-DHCC was chemically synthesised (Tetrahedron
Letters 40, 4147, 1972), dissolved in propylene gly
col and administered to an untreated 6-yr
male with X-linked hypophosphatemic rickets, and 3
control subjects (2 normal male adults and one l3-yr
male with non-familial hypophosphatemic rickets of
renal origin). Intravenous 1,2S-DHCC given at
in the fasted state did not change serum inorganic
phosphorus (P) or calcium, or raise the tubular re
absorption of phosphate (TRP) in all 3 control sub
jects. I.V. 1,2S-DHCC raised endogenous TRP by 13%
within 30 min. of infusion in X-linked hypophospha
temia (pre infusion TRP: 79,6S,7S%; post infusion
TRP: 87,82,88,86%, p<0.02); and restored responsive
ness to intravenous bovine PTH (200 units), allowing
immediate depression of TRP to endogenous phenotypic
levels (post PTH, TRP: 72,74,72,76%, p<O.OOl). Serum
P and calcium, GFR and calcium excretion did not
change consistently. By contrast daily 1,2S-DHCC

I.V. at lOAM x S d, or by mouth x S d) did
not produce long term elevation of TRP, or raise
endogenous serum P. The acute TRP response was not
apparent after oral 1,2S-DHCC.

NORMAL VITAMIN A AND E LEVELS IN CHILDREN WITH TYPE II HYPER
LIPOPROTElNEMlA ON DIET AND CHOLESTYRAMINE. C.J. Glueck, S.
Buxton,D.Boggs,R.Fallat,R.Tsang.(Intr. by J.Sutherland) Univ.
Cincinnati Col. Med., Cin. Gen. Hosp., GCRC and Dept. Ped.

To determine whether cholestyramine (CST) and/or diets low
in cholesterol (LDC,<30Omg/day) and rich in polyunsaturates
(P:S of 2:1) result in decreases in fat soluble vitamins A and
E (A,E), we measurLd plasma A (fluorometrically) and E (color
imetrically, corrected for caroteinoids) in children ages 6-18
with type II. A and E were measured on an ad lib diet and
serially during 12 months of LDC which produced a 14% fall in
plasma cholesterol(C); and again during 12 months of both LDC
and CST(12g/day) which led to a further 18% fall in C. In 20
children on an ad lib diet A(mean±S.D.) was 3.l±.1 uM/liter
and E was .9±.4mg%. In 12 children after 3 months on LDC, A
was 3.8±1.6 and E had increased to 1.4±.6(p<.00S). After 6
months on LOC, A in 12 children was 3.4+1.9 and E in 20 was
1.1+.4. After 12 months on LDC, A in 10-children was 3.3+.5
and-E in 7 was 1.0±.4. After 3 months on LOC and CST, in-9
children A and E were 3.7+1.1 and 1.3+.4. On LDC and CST for
6 months, S children maintained A(3.7+.9) and E(l.S+.S) at
levels A and E on ad lib diet. On iDc and CST for-12 months,
10 children maintained A(4.0+.8) and E(1.6+.6) both> A and E
on ad lib diet(p<.OS). Neith;r LDC alone n;r LOC and CST for
periods of up to 12 months led to reduced levels of A or E in
these children who did not take vitamin supplements. Normal
plasma A and E levels were maintained in the face of an over
all 32% fall in C on LOC and CST.

CORD BLOOD LOW DENSITY LIPOPROTEIN CHOLESTEROL: ESTIMATION
VERSUS MEASUREMENT WITH THE PREPARATIVE ULTRACENTRIFUGE. C.J.
Glueck, V. Leuba, P. Steiner, R. Tsang (Intr. by J.
Univ. Cincinnati, ColI. Medicine, Cincinnati General Hospital,
GCRC and Dept. of Pediatrics.

Determination of low density lipoprotein cholesterol (LDL)
in neonates and infants should provide the most accurate app
roach to diagnosis of pediatric familial type II hyperlipopro
teinemia. In 39 unselected neonates (mean cord plasma cholest
erol 7lmg%) , LDL was quantitated by ultracentrifuge (LDL-u),
and estimated (LDL-e), by the formula of Friedewald et al
(Clin. Chern. 18:499, 1972) as follows: cholesterol
(C)-(alpha lipoprotein cholesterol (HDL)-triglyceride (Te)/5).
LDL-e requires measurement of C, HDL (by heparin-manganese pre
cipitation), and Te, while LDL-u requires all the above and
ultracentrifugation and measurement of C in the density frac
tion 0>1.006. Mean ±SD LDL-u and LDL-e were similar (26±,13mg%
and 28±13mg%) and were highly correlated The
mean difference between LDL-u and LDL-e was 1.8mg%, and 95%
confidence intervals for differences were 0.26-3.3mg%. Re
strictions on the use of LDL-e (chylomicrons, type III hyper
lipoproteinemia, TG>40Omg%) did not apply in 500 consecutive
cord blood samples. In cord blood samples (which have rela
tively lower C and LDL as compared with adults), the close
agreement of LDL-u and LDL-e should confirm the usefulness of
LDL-e, obviate need for ultracentrifugation, and reduce the
requirement for large blood sample collection at birth or in
early infancy.

TYPE V HYPERLIPOPROTEINEMIA IN AN INFANT. Carole-Ann Hamly*
and Avedis K. Khachadurian* (Intr. by H. L. Nadler) Clinical
Research Center, Children's Memorial Hospital, Northwestern
University Medical School, Chicago, Illinois.

A five-month-old caucasian male presented with fever,
eruptive xanthomatosis, hepatosplenomegaly and severe hyper
chylomicronemia. Plasma total cholesterol (TC) was 670,
triglycerides (TG) 8175 and phospholipid phosphorus
28.5 mg/lOO mI. Lipoprotein electrophoresis (I.E) was type V
with marked trailing. Studies failed to reveal known causes
of secondary hyperlipidemias. Carbohydrate tolerance and
serum immunoglobulins were normal. After 6 wks on a diet
containing 4 gm of fat per day TC was 165, TG 1194, I.E type V.
On a 2 gm/day fat diet TC was 116, TG 477, I.E type IV. During
a five-month follow-up on the low fat diet the infant
developed normally and was symptom-free. Parents were not
related. Father's TC was 227, TG 289, LE type IV. Mother's
TC was 188, TG 434 and I.E type IV. TG after a high
carbohydrate diet 174 and 151 respectively. 12 hrs after fat
loading, father's TG 741, mother's TG 108.

Plasma post-heparin lipolytic activity (PHIA) done by
Dr. R. Krauss at NIH gave following results in roM free fatty
acid/ml/hr. Propositus 2.0; father 3.1; mother 2.0; control
males 4.2 1.7, females 3.5 1.3. Findings in this patient
illustrate that massive chylomicronemia can coexist with
only moderate reduction of PHLA as measured presently and
that a type IV I.E pattern may be associated with fat induced
hyperlipemia.
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HORMONAL AND SUBSTRATE RESPONSES TO FASTING IN NORMAL' AND KETO
TIC HYPOGLYCEMIC (KII) CHILDREN. MOREY HAYMOND, IRENE KARL, and
ANTHONY PAGLIARA. Washington U. School of Med., St. Louis Chil
dren's Hosp. Dept. Ped., St. Louis. (Intr. Ralph Feigin.)

Glucose (Glu) , lactate (L), pyruvate (P), ketone bodies(KB),
glycerol (Gly), plasma amino acids (a.a.), cortisol (C),
growth hormone (GH), insulin (I), and glucagon (Glc) were de
termined at frequent intervals throughout a fast in 10 KH and
6 age matched control children. In KH children, G was 27.4±
2.6 mg% (mean± SEM), KB was 5950±855uM, and Gly was 232±34uM
as compared to 75.7±2.9 mg%, ll16±188uM, and l2l±13uM respec
tively at 20 hours fasting (p <0.01 for all values). After 6
hours fasting, little or no I was detectable in either group.
Total gluconeogenic a .a, were significantly lower (p < 0.01)
in the KH children when compared to normals at all points ex
amined (3024±118 vs 2354±12luM at 0 time and l743±112 vs
l16l±69uM at 20 hours fasting). Branched chain a.a. were sig
nificantly higher in the KH children (p. 0.05) at 20 hours
fasting (384±35 vs 567±4luM). No differences in Lor P were
found. At the time the KH children were hypoglycemic, C was
27±3 vs 8.8±2 for controls (p x 0.01), GH was 1l±4 vs 2±.2
nglml (p » 0.05), and Glc was 340±74 pglml vs 92±22 pglml (p
cO.05). With hypoglycemia, low I and elevated KB and Gly are
appropriate responses. Elevated C, GH, and Glc reflect normal
responses to the hypoglycemic stress, further evidence against
a hormonal etiology for this disorder. Low gluconeogenic a.a.
would appear to be the rate limiting event due either to de
creased a.a. mobilization or increased Glu utilization.

CYSTATHIONINE EXCESS IN CHILDHOOD TUMORS. Lawrence Helson,
June h. Biedler, and li. Lois Murphy, Memorial Sloan-Kettering
Cancer Center, Department of Pediatrics, New York.

Increased excretion of cystathionine in urine (12 - 20 x
normal) was detected in children with disseminated neuroblas
toma (16/19) and with hepatoma (6/6). Assay was by automated
column chromatography. Tumor tissue from patients with neuro
blastoma and their cell cultured lines (2) by thin layer
chromatographic analysis had high concentrations of cystathio
nine. This increased intracellular content is attributed to
decreased breakdown (cystathionase defect) and may reflect a
fetal biochemical character in malignant cells. After 0.04
mCi 75Se-selenomethionine (SEM) was administered intravenous
ly, total body scan showed nuclide uptake in areas of tumor.
Radioautography of neuroblastoma cells aspirated from bone
marrow did not demonstrate uptake of isotope. Radiochromato
graphy of urine did not show metabolism of SEM to radio label
ed cystathionine. Increased cystathioninuria has also been de
tected in children with Wilms' tumor (Ill), teratocarcinoma
(Ill) and intrahepatic biliary cirrhosis (l/l). Cystathionin
uria appears to be an established metabolic abnormality asso
ciated with several cancers.
Supported in part by the Ann Marie O'Brien Neuroblastoma Fund
and U.S.P.H.S. Research Grant CA 08748.

OMEGAOXIDATION OF MEDIUM CHAIN FATTY ACIDS. Richard
E. Hillman, Pra-on Chavalitdhamrong, and James P. Keatiiii
(Intr. by W. S. Sly) Washington Univ. Sch. Med •• St. Louis
Children's Hospital. Dept. Ped. , St. Louis, Missouri.
" Indirect evidence for the presence of omega (methyl terminal)
oxidation of medium chain (C6-C12) fatty acids has come from
studies of patients with various causes of ketosis. To study this
process more directly. urinary organic acids from children fed
diets high in medium chain triglycerides (MCT) were analyzed
using gas-liquid chromatography and mass spectrometry. 1-2%
of the daily intake of MCT was excreted in the urine as dicar
boxylic acids and hydroxy acids (C6-CIO). The total excretion
exceeded 4 grams per day in older children. The presence of
large amounts of C7 and C9 acids indicates that chain length can
be shortened from the C8 and CIO acids fed to the patients. In
addition, the presence of several previously undescribed
branched-chain fatty acids raises the possibility that these prod
ucts may alter normal fatty acid synthetic pathways. These data
indicate that omega oxidation is an important pathway in man.
Because the toxicity of many of the products of omega oxidation
is not known, MCT's should be used with caution in children.

HYPERAMINOACIDEMIA AND REYES SYNDROME. Milo D. Hilty, Carolyn
A. Romshe, Paul V. Delamater. Med. Col. of Ga., Dept. of Ped.,
Augusta, Ga., and Ohio State Univ., Col. of Med., Childrens'
Hosp., Dept. of Ped., Columbus, Ohio. (Intr. by Juan F. Sotos)

Sera from 13 patients with the clinical, liver biopsy or
autopsy findings of Reyes Syndrome were analyzed for amino
acids by column chromatography. Specimens were obtained from
all patients prior to treatment and from 5 patients during
the course of treatment. Treatment consisted of exchange
transfusion, insulin and glucose or supportive only.

In 12/13 patients there was a marked hyperaminoacidemia.
Those amino acids with the greatest and most consistent eleva
tions included alanine (> 5 fold), aamino butyrate, lysine,
glutamine and glutamic acid. In two patients the amino acids
returned to near normal by the 6th and 7th hospital day. One
survived and one expired; therefore, the improvement in amino
acid levels appears to have no significance in predicting the
outcome. The degree of hyperalaninemia on day 1 or 2 may
have some relationship to outcome. In 1/5 survivors and in
6/8 patients that expired, serum alanine was increased 5-8
fold.

Quantitation of amino acids was also obtained in sera from
patients with hepatitis, diabetic ketoacidosis, salicylism
and encephalitis. The pattern of hyperaminoacidemia observed
in Reyes Syndrome appears to be unique and may reflect the
action of either an endogenous or exogenous toxin on amino
acid metabolism.

INCREASED PHOSPHORYLASE ACTIVITY IN LIVER HOMOGENATE WITH AMP:
POSSIBLE PITFALL IN INTERPRETING LIVER BIOPSIES. Jean
Holowach-Thurston, Elizabeth M. Jones, Hulda J. and
Richard E. Hauhart, Wash. Univ. Sch. of Med. St. Louis, Mo.

Measuring enzyme activity in the direction of glycogen
breakdown we have found that phosphorylase in liver homogenate
can be significantly stimulated by AMP. Five litters of no
mal 17-23 day-old mice were studied, total 39 animals. AMP
stimulation varied inversely with the level of active enzyme.
At high levels, 7.16 ± 0.13 g-lmin-l AMP increased
activitr only 10%, p=0.016. At low levels, 2.43 ± 0.31
g-lmin- (after phenobarbital) AMP almost doubled the velocity
4.40 ± 0.31 p=0.003 - a value equal to that found in litter
mates injected with epinephrine, (4.20 ± 0.28 and 3.77 ± 0.39

g-lmin-l with and without AMP, respectively). This
finding appears to be important in the evaluation of levels of
phosphorylase and phosphorylase kinase activity. There are
published reports of increased phosphorylase activity with AMP
in the leukocytes of patients with low kinase activity. Al
though the observed AMP effect reported here may indeed be due
to activation or stabilization of the kinase, in interpreting
the results of liver biopsies in patients with suspect glyco
genosis, it must be realized that AMP stimulation of low phos
phorylase activity in liver homogenate can be a normal finding.

PROPIONlCACIDEMIA:BIOCHEMICAL CHARACTERIZATlOO OF MUTANT PRO
PIONYL-CoA CARBOXYIASE. Y. Edward Hsia,Katherine J.ScuUy and
Leon E. Rosenberg,Depts. of Human Genetics and Ped.,Yale Univ.
Scb. of ked., New Haven, Conn.

Propionyl-CoA carboxylase (PCC) activity in crude lysates
of cultured skin fibroblasts from 5 patients with propionic
acidemia was 4-10% of that in control lines. PeC from control
lysates was purified 300-fold by the sequential application
of detergent treatment, differential centrifugation, ammonium
sulfate fractionation and glycerol density gradient centrifu
gation: specific activity (SA)-0.5 nmoles/min/mg protein (u)
in the crude lysate; 148 u in the final preparation. The par
tially purified PCC had: a pH optimum of 8.3-8.6; a Km for
propionyl-CoA of 1.4 mM; and a Km for bicarbonate of 0.6 MM.
With this schema, mutant PCC was purified more than 50-fold,
although with less efficient yield (SA of crude lysate-.03 u;
SA of finsl preparation-l.7u). This activity was not"due to
cross-specificity with acetyl-CoA carboxylase (ACC).ACC acti
vity disappeared during purification of PeC,and anti-ACC an
tibody abolished ACC activity without altering PCC activity.
Mutant PCC had a normal pH optimum and affinity for
CoA and bicarbonate, but ditfered in two ways: detergent trelt:
ment, which doubled normal PeC activity, failed to enhance
mutant PeC activity; and it was more thermolabile: heating
at 540 for 10 minutes, which reduced normal PeC activity by
20%, reduced mutant PCC activity by 60%. We conclude that
residual PCC activity in mutant cell lines represents
structurally altered PCC.
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PRENATAL DIAGNOSIS AND FETAL PATHOLOGY OF INFANTILE GLYCOGEN
OSIS TYPE II(GSD George Hug, Shirley Soukup, William K.
Schubert and Clarence R. McLain. The Children's Hospital
Research Foundation, Cincinnati, Ohio.
Prenatal diagnosis of GSD IIa on the basis of acid 0<. -glucos

idase deficiency(AGD) in cultured amniotic fluid cells has
been reported previously as has our observation that such di
agnosis can be made by the electronmicroscopic demonstration
of "abnormal Lysosomes " (L, e. membrane surrounded accumula
tions of glycogen) in uncultured and cultured amniotic fluid
cells. This morphologic technique led to the termination of
2 pregnancies by saline infusion and hysterotomy, respective
ly. Extensive biochemical and electronmicroscopic tissue
analyses of both fetuses confirmed the prenatal diagnosis of
GSD IIa by demonstrating (a) AGD in the presence of normal
(fetal) activity of 10 other lysosomal enzymes and (b) "ab
normal lysosomes". Increased glycogen concentration and
electronmicroscopic appearance of fetal cardiac and skeletal
muscle in GSD IIa were not distinguishable from those of
heart and muscle-of infants with GSD IIa or those of heart
and muscle of age matched fetuses without GSD IIa. The con
dition of infantile cardiac and skeletal muscle in GSD IIa
could thus be interpreted as the postnatal persistence of-the
normal fetal state; this hypothesis suggests that the study
of normal fetal heart and muscle and of their glycogen
metabolism may clarify the pathophysiology of GSD II.

ADULT VERSUS INFANTILE GLYCOGENOSIS TYPE II(GSD II): DIFFER
ENCES UNEXPLAINED BY ACID C(-GLUCOSIDASE DEFICIENCY(AGD).
George Hug, Margery R. Sper and William K. Schubert. The
Children's Hospital Research Foundation, Cincinnati, Ohio.

Of 22 patients(P) in 13 families(F) with GSD II we found that
20 P in 12 F had the classical form of the disease with death
in early childhood (GSD and 2 brothers (9 and 23 y) in 1
F had GSD 11£. On PE the 9 y boy with GSD 11£ is healthy; his
brother had progressive hypotonia in his teens and died at 23
y. Necropsy allowed biochemical, light and electronmicroscop
ic comparison of 14 tissues with those of GSD IIa and with bi-
opsy specimens of the 9 y boy. Results are: -

GSD IIa GSD 11£
AGD marked - marked
Glycogen marked increase normal-slight increase
Abnormal lysosomes many and large few and small
Prognosis early death slow progression
AGD was as severe in GSD lIb, as in GSD The findings are
consistent with the hypothesis that GSD II has abnormal syn
thesis of glycogen in addition to AGD. In GSD lIb, abnormal
synthesis is negligible and deficiency of the lysosomal path
way can be tolerated. In GSD abnormal synthesis is fully
expressed. Deficient lysosomal glycogen degradation is mani
fest with excessive glycogen, abnormal lysosomes and dismal
prognosis. This hypothesis may be supported by our observa
tion that the 9 y boy has AGD as severe as in GSD IIa; and
shows morphologic muscle changes viz: altered Z-bands and
myofilaments, and excessive glycogen outside abnormal lyso
SOmes.

GLYCOGENOSIS TYPE IX(GSD IX): DEFICIENT LIVER PHOSPHORYLASE
KINASE(LPK) WITH NORMAL km (GSD AND WITH INCREASED km
(GSD IX£). George Hug, Linda Walling, Gail Chuck and William
K. Schubert. The Children's Hospital Research Foundation,
Cincinnati, Ohio.

Following our description of deficient LPK'in Science 153:
1534;1966, others used WBC to diagnose the condition. We find
that normal WEC phosphorylase activity (inpmP/mmN/min) is
1.1!0.9(S.D.); thus WEC studies could not distinguish between
normals and/or phosphorylase system defects as may (or may
not) exist in WEC of GSD VI, VIII, IX, X (for details: "The
Liver", Int.Acad.Path. Monograph No. 13: The Williams &
Wilkins, Co. 1972).

We find that LPK of normal human liver (nm rabbit muscle
phosphorylase a produced/g/min) is 27.0±6.8 whereas that of
liver of GSD IX is <4. Phosphorylase kinase of normal human
muscle is 4.8±2.4 and is indistinguishable from muscle of
GSD IX. Thus, GSD IX affects liver but not muscle, and is
not a generalized disorder.

In our 9 patients with GSD IX inheritance is autosomal re
cessive in 4 (GSD lXa), and sex-linked recessive in 2
(GSD IX£). We find that apparent km of LPK (substrate: rabbit
muscle phosphorylase b) is 3.9±1.8xlO -6 in normal controls
and indistinguishable-(p;'O.l) from 3.3±o.9xIO-6 of GSD lXa,
but is distinguishable from 8.2±1.8xlO-6 in liver of
GSD IXb. This observation is consistent with the hypothesis
that GSD results from the deficiency of a regulatory
mechanism; and GSD IX£ from that of a structural gene.

ASPARTYLGLUCOSAMINURIA, BIOCHEMICAL AND ULTRASTRUCTURAL
STUDIES OF A VISCERAL STORAGE DISEASE MASQUERADING AS A
MUCOPOLYSACCHARIDOOIS.
J. Nevin Isenberq and Harvey L. Univ. of Minn. HoSp.,
Dept. of Ped., Minneapolis, Minn.

The observation of vacuolated: lymphocytes in a coarsely
featured 2 yr. old female with hepatosplenomegaly, mitral
insufficiency and mild psychomotor retardation ultimately re
sulted in the first diagnosed case of aspartylglucosaminuria
in the U.S. Her bone roentgenograms were consistent with a
mucopolysaccharide disorder but repeated urine analysis show
ed no MPS elevation. Enzyme deficiencies for the lysomal ac
cumulation of ganglioside or mannoside were not found. Peri
pheral blood and bone marrow cells, as well as liver, lymph
node, and skin biopsy specimens demonstrated large vacuoles
not readily stainable by histochemical techniques. Hepatic
ultrastruct=e revealed these vacuoles to be large single
membrane lined organelles containing an amorphous granular
material resembling the contents of lysosomes in mucopolysac
charidesis, but different because of additional small neutral
lipid droplets. Thin layer chromatography of the patients
urine showed an abnormal ninhydrin positive spot not present
in control urines. In several solvent systems, this spot had
staining and migratory characteristics similar to 2-acetomido

a bimolecular
compound which accumulates in aspartylglucosaminuria. Further
definition by tissue and bile extraction with results of the
previously reported enzyme deficiency B-aspartylglucosylamine
amide hydrolase (Lancet 2:253, 1968) will be presented.

ELECTRON MICROSCOPY AND CHEMICAL STUDY OF CULTURED SKIN
FIBROBLASTS IN STORAGE DISORDERS. Elsa Kamensky*,
Philippart, Pasquale A. Cancilla* and Stephen Frommes*. Univ.
California, Dept. of Ped , , Neur., Psych. and Path.,Los Angeles

A number of storage disorders resulting from specific defi
ciencies of lysosomal hydrolases have been recognized. As a
rule such deficiencies can be demonstrated in most tissues,
including skin. To a large extent the storage process depends
on the ability of a given tissue to synthesize an Wldegrad
able substance. Qualitative and quarrt LtatLve differences in
synthetic enzymes reflect tissue differentiation. Electron mi
croscopy and of labeled chemical precursors re
present the most sensitive techni'l.ues to detect a process of
storage. In a first group of diseases (Fabry's, Niemann-Pick's
A and C, Hurler's, Sanfilippo B, Sandhoff's and Leroy's In
clusion-Cell) one can demonstrate an absolute increase in
specific substances which upon microscopy appear as more or
less characteristic lysosomal inclusions. On the basis of
these features neuraminic acid storage disease, first report
ed as "sialuria,1t may represent another example of a lysoso
mal disorder. In a second group of diseases (sulfatidosis,
Krabbe's, Gaucher's and Sanfilippo A) an enzyme deficiency is
f'ound in fibroblasts, but no ultrastructural abnormalities and
little or no chemical storage is demonstrable. In a third
group of diseases without a known enzyme deficiency, fibro
blasts appear normal in all respects (Batten's disease with
curvilinear bodies in the brain) or contain a seemingly non
specific increase in triglycerides (lipofuscinosis).

EFFECT OF INTRAVENOUS FAT-FREE ALIMENTATION (IVFFA) ON PLASMA
LIPOPROTEINS AND ADIPOSE TISSUE COMPOSITION Avedis K.

Joseph o. Sherman* and Frank S. Kawahara* (Intr.
by H. L. Nadler) Clinical Research Children's Memorial
Hospital, Northwestern University Medical School, Chicago.

Infants and children unable to maintain adequate oral
nutrition were maintained on a fat-free intravenous solution
containing 3.3% amino acid mixture, 20% glucose and providing
120 cal/Kg/d. In addition they received fresh plasma,
22 ml/Kg/week.

In 7 newborn infants there were no changes in the plasma
lipoprotein electrophoresis (LE) pattern during the IVFFA
(mean duration 20 days). The plasma cholesterol (C) was 124
before and 128 mg/100 ml after therapy. The corresponding
values for triglycerides (TG) were 40 and 31 and for phospho
lipid phosphorus (PLP) 8.2 and 6.5. Four infants receiving a
combination of intravenous and oral fat-free solutions for a
mean duration of 18 days did not show changes in their plasma
LE pattern.

In 4 children aged 10-15 yrs. treated for a mean of 11 d.
C was 131 before and 110 after, TG were 129 and 135 and PLP
7.8 and 7.0. However 2 of the patients showed a transient
rise in TG to 282 and 252 and a prebeta band on LE.

The fatty acid composition of subcutaneous adipose tissue
was studied by gas liquid chromatography in 4 infants 20-34
days after initiation of therapy. In two infants the fatty
acid pattern was normal but in the other two there was a
marked increase in stearate.
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ABNORMAL BRANCHED CHAIN AMINO ACID METABOLISM IN VALINE SENSI
TIVE NON-KETOTIC HYPERGLYCINEMIA (NKH). Ingeborg Krieger, Zwi
H. Hart, Jesse F. Goodwin. Children's Hosp. of Mich., Detroit.
- Trials with different Tx regimen, begun in a newborn with
NKH, showed that glycine control with Na-benzoate and Cldonors prevented life threatening neurological symptoms, which
occurred on 3 occasions as pl. glycine rose gradually over 3
to 6 days while off Tx. These glycine levels were low (4.3 to
5.5 mg%) compared with the maximum after a large oral glycine
load (26.3 mg%). Neurological deterioration was more severe
after the gradual rise than after the load. The most dramatic
clinical response followed a valine load of 150 mg/kg although
pl. glycine remained low (valine rose to 7.7 mg%). Toxicity of
a smaller load, 50 mg/kg, was enhanced by glycine, since som
nolence and a valine rise to 7.3 mg% were only seen when base
line glycine was high. PI. valine, leucine, and isoleucine
were significantly lower than in normal controls; all other AA
were normal. Other evidence of an abnormality affecting
branched chain AA was the finding of allo-isoleucine in urine.
Pl. allo-isoleucine rose after a leucine-isoleucine load. Py
ridoxine, which facilitates conversion of isoleucine to allo
isoleucine in vitro, caused a rise in urine excretion from 4.3
to 69 mg/day. High urine values and an allo-isoleucine load
were not associated with clinical change. A low valine diet
and good glycine control did prevent recurrence of acute neu
rologic symptoms but not severe mental deficiency. The data
indicate that an abnormal branched chain AA metabolism exists
in NKH. Hyperglycinemia seems to enhance valine toxicity.

HIGH DOSAGE INTRAVENOUS CALCIUM THERAPY FOR OSTEOPOROSIS AND
OSTEOMALACIA IN ANTICONVULSANT TREATMENT WITH HYPOMOBILIZA
TION. Humbert and Frederic tl. Univ. of Pgh ,
Sch. of Med., Dept. of Ped., Pittsburgh, Pa.

Twenty-five-30% of those receiving the anticonvulsants
diphenylhydantoin (DP) and phenobarbital (PB) have low serum
Ca and elevated alk. phos. secondary to hepatic hydroxylase
induction and inactivation of principal vitamin D metabolites.
We found hypocalcemia, hypophosphatemia, and X-ray evidence
of rickets in 4 children. Healing occurred in 3 continuing
on anticonvulsants during 2-4 mos. of vitamin D 1,000 IU/day
and Ca and P supplement. Another patient had seizures
treated with DP and PB, and spastic quadriplegia with hypo
mobilization from infancy. At 9 years she had osteoporosis,
osteomalacia, and spontaneous fracture. Rickets and secon
dary hyperparathyroidism were characterized by Ca 6-8 mg%,
P 1.2 - 2.7 mg%, elevated alk. phos., elevated phosphate
clearance and low % TRP. Intravenous Ca gluconate (2 g ele
mental Ca/24 hrs--total 120 g) over several 2 - 3 week
periods resulted in healing of rickets and osteoporosis and
normal chemistries without deleterious side effects. Intra
venous Ca therapy suppresses endogenous parathormone and
stimulates thyrocalcitonin. It deserves trial use in
juvenile osteoporosis when rapid correction is necessary.

CONVERSION OF MONOSODIUM GLUTAMATE (MSG) TO ACETYLCHOLINE
(ACh) IN RAT BRAIN
S. Kumar, R. Ghadimi (Intr. by H. Ghadimi)
Department of Pediatrics, Methodist Hospits'i, Brooklyn, N.Y.

Because of striking clinical similarity, and on the basis
of biochemical data, we earlier identified Chinese Restaurant
Syndrome as transient acetylcholinosis. A peripheral effect
of MSG injection in humans has been established (Schaumberg,
H.H., et a1. Science 163:826, 1969). The present animal study
shows that similar to loading tests in hu
mans, a central conversion of MSG to ACh occurs.

Adult rats were given by stomach tube a solution containing
15 mg of MSG/lOO gm body weight, together with 25 uc of L-C14
glutamic acid, and sacrificed at 0, I, 2, 5, 10, 20 and 30
minutes. ACh was isolated from whole brain and biological ac
tivity as well as specific radioactivity was measured. At 20
minutes after ingestion, a rise in the biological activity of
almost 45% above baseline occurred. More signifiaantly, there
was a steady rise in specific radioactivity amounting to a
sevenfold increase at 30 minutes. This increase in specific
activity occurred in the face of expanded pool size and re
sultant dilution in the administered labeled substance. The
study therefore demonstrates that ingestion of MSG results
in increased synthesis of ACh in the rat brain. Whether the
conversion of MSG to ACh follows the same sequence of reac
tions in vivo as in vitro - glutamate to a-oxoglutarate,
citrate;- acetyl CoA and finally ACh - or some other pathway,
can only be surmised at the present.

HOMOCYSTINURIA DUE TO BACTERIAL CONTAMINATION IN PYRIDOXINE
UNRESPONSIVE CYSTATHIONINEMIA
Harvey l. and S. Harvey Mudd. Dept. of Neuro., Harvard
Med. Sch., an( the Neuro. Ser., Mass. Gen. Hosp.; State Lab.
Inst., Mass. Dept. of Pub. Hlth., Boston, Ma.; and the Nat.
Inst. of Ment. Hlth., Bethesda, Md.

In an infant with pyridoxine-unresponsive cystathioninemia
some urines were strongly nitroprusside positive and con
tained homocystine whereas other urines contained cystathio
nine and gave negative or weakly reacting nitroprusside tests.
Initially this infant was believed to have a unique metabolic
disorder in which homocystine and cystathionine alternately
accumulated. However, of these two sulfur amino acids only
cystathionine was present in blood. Cultured skin fibroblast
studies indicated that methionine remethylation was normal as
was cystathionine synthase activity. It was then discovered
that those urines not containing a preservative and that were
contaminated with bacteria contained homocystine while the
urines with preservative contained cystathionine. Subsequent
studies proved that bacterial contamination was the cause of
the homocystinuria. This is understandable since bacterial
cleavage of cystathionine yields homocysteine whereas
mammalian cleavage of cystathionine yields cysteine. Thus
this artefact could be the cause of the positive nitro
prusside tests and the homocystinuria reported in several
other patients with cystathioninemia.

o0.37.621.8

Plasma Cysta.
(ntol)

Urine Cysta. 18.0
(mmoles/gm creat)

PYRIDOXINE-UNRESPONSIVE CYSTATHIONINEMIA
Harvey L. Levy, S. Harvey Mudd, and Phyllis M. Madigan;
Harvard Med. Sch., Dept. of Neuro., Mass. Gen. Hosp.,
State Lab. Inst., Mass. Dept. Pub. Hlth., Boston, Ma.; Nat.
Inst. Ment. Health, Bethesda, Md.

An infant girl was discovered to have a cystathioninuria
at 3 weeks of age on the basis of a routine urine screening
test. She has had constant cystathioninemia and cystathio
ninuria and in addition excretes an unidentified sulfur-con
taining ninhydrin-positive compound that contains cystathio
nine.

In contrast to most individuals with persistent cystathio
ninemia she shows no biochemical response to pyridoxine (B6)
even when given as much as 500 mg/day (Table). Thus she re
presents only the second reported case of pyridoxine-unrespon
sive cystathioninemia (uria). In contrast to this first case
our patient is clinically well at 8 months of age. In our
experience the magnitude of cystathionine accumulation before
pyridoxine supplementation seems to be greater in the infant
with pyridoxine-unresponsiveness than in infants with pyrido
xine-responsiveness (Table).

PT B6 responsive Normal
Before B6--After B6 BefOre B6 After B6 -------

0.08 0.09 0.04 0 0

OXlMATION OF KETO ACIDS; RELEVANCE TO MAPLE SYRUP
URINE DISEASE (MSUD) PHENOTYPE. G. Lancaster,
O.Mamer, P.Lamm & C.Scriver. MRC-Genetics Group,
McGill UnIversity,-Montreal, Quebec.

The plasma cone. of branched-chain keto acids in
MSUD has been rarely studied. Extraction of keto
acids as hydrazones is adequate but tedious. Ether
extraction of free keto acids for silylation and gas
chromatography (GC) coupled to mass spectrometry
(MS) yields erratic and low recoveries «15%). We
use hydroxylamine to form oximes before silylation,
and to improve recovery and identification. The
respective recoveries of a-ketoisovaleric, a-keto
S-methylvaleric and a-ketoisocaproic acids are 66,
94 and 98% from aqueous solutions; and GC/MS iden
tification under various conditions is excellent.
Their respective cones. in plasma, in 2 untreated
infants with MSUD were up to 0.5, 0.75 and 3mM res
pectively (50-100 x normal) which was 2/3 that of
the corresponding amino acids, valine, isoleucine
and leucine. MSUD keto acid cone. is sufficient to
inhibit pyruvate dehydrogenase (McArthur & Bowden,
Int. J. Biochem. 3, 193, 1972) and during the acute
uncontrolled phase of MSUD it may be essential to
supply lipid precursors of acetyl CoA to bypass
acquired and inherited blocks in the synthesis of
this critical metabolite.
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ALTERATIONS OF Ca METABOLISM AND RICKETS ASSOCIATED
WITH ANTICONVULSANT THERAPY (AT). Fima Lifshitz, Noel Ma
c1aren* ,Cornell Univ. Med.Col.,Norfh Shore Hosp.,Manhasset,N.Y.,
Unlv.ef Md.Sch.of Med. &Rosewood State Hosp.,Baltimore,Md.

In 288 children institutionalized for mental retardation a fasting se
rum Ca,P ,alkaline phosphatase (elk phos), Na, K,Mg and osmolality
and a random urine, Ca,P, Na, K,Mg, creatinine, and aminoacid nitro
gen were measured. In 75 pts roentgenograms of long bones were also
obtained. Of the 288 pts, 134 received AT of various types and dosages.
Pts receiving AT had lower serum Ca and P, lower urinary excretion of
Ca and P,higher serum alk phos, and urinary aminoacids than those pts
receiving no AT. These changes were correlated with the duration of
ATfor>1 year but not with dosage The 68 pts receiving
combinations of AT had morked reductions in Ca and P and increases of
alk phos. Eight of these 68 pts had definitive biochemical and roent
genological rickets and 20 had severe osteoporosis (? osteomalacia).
Five of the 8 pts rapidly responded to treatment with 50u of daily oral
25-hydroxychalecalciferol (increased serum P by one week and roent
genologic healing by I month). The other 3 pts persisted with rickets
when given less than 6000 u of oral vitamin D2 dail)' but healed with
higher dosages. None of the 66 pts receiving phenobarbital or dilantin
alone had rickets but some had significant Ca or alk phos changes. The
rapid response to 25-hydroxycholecalciferol suggest that the mechanism
for rickets induction in pts on long-term AT is one of interference of
vitamin D metabolism at the stage of hepatic conversion from cholecal
ciferol to its 25 hydroxy metabolite. Lack of sunlight, relative inacti
vity and chronic recurrent infections may also be factors.

INDEPENDENT MODIFICATION OF EFFECTS OF PROSTAGLANDIN El (PGEl)
AND ISOPROTERENOL (IPT) ON CYCLIC AMP LEVELS IN HUMAN FIBRO
BLASTS. V." Manganiello, J. Breslow, M. Vaughan, Bethesda, Md.

In confluent subcultures of human fibroblasts 2 pM IPT and
5.6 pM PGEI increased intracellular cAMP about 10-20 and
several hundred fold, respectively, in 15 min (JCI 51: 60a,
1972). In contrast, the first 2-4 days after initiat
ing cultures with 16-22xlO cells, the effect of PGEI on cAMP
content was only twice that of IPT. During the next 7-10 days
the magnitude of the effect of PGEI increased and that of IPT
decreased such that by 2 weeks the responses to the two agents
were similar to those observed in confluent cultures. In cells
studied 3 days after subculture, the relative effects of PGEI
and IPT on cAMP content of cultures initiated at high density
(2-4xl06 cells) were as observed in confluent or 2 week old
cultures. In cultures initiated at lower densities (1-3xl05
cells), the effect of IPT on cAMP was greater and that of PGEI
smaller. These studies were performed on several different
uncloned lines which had grown <30 generations. Both PGEI and
IPT markedly increased the cAMP content of a single line of
aging cells (}60 generations), and during the period of senes
cence the relative effects of PGEI and IPT were like those
observed in the younger cells. Thus cultured fibroblasts,
presumably in response to cell density or another variable cor
related with it can within days alter their capacity toaccumu
late cAMP in the presence of PGEI or IPT. Such a system may
prove useful in investigations of mechanisms for development
and modulation of adenylate cyclase-receptor interactions.

ETIOLOGIC MECHANISMS IN HYPOCALCEMIC TETANY. James F. Marks,
Charles E. Mize, and Angela Fairney. Dept. of Ped., Univ. of
Texas Southwestern Med. Sch., Dallas and Westminster Med. Sch.
London.

Urinary cyclic-AMP excretion and serum parathormone levels
were studied in healthy and hypocalcemic low-birth-weight
infants. Healthy prematures of less than 48 hours of age
showed a diminished urinary excretion of cyc1 ie-AMP both in
comparison to children over 120 hours of age and in comparison
to children age 6-14 years. The increase was significant at
P < 0.01. Specimens obtained on 13 well, low-birth-weight
infants under 2 days of age and again at 5-7 days further con
firmed the increase with age. There was no difference between
well, l ow-bl rth-weight infants and full-term infants under 48
hours of age. Infants with symptomatic hypocalcemic tetany
under 48 hours of age excreted 0.67 ± 0.47 hrs,
significantly increased over healthy, low-birth-weight in
fants of the same age, 0.30 ± 0.43 hrs (p < 0.05).
There was no statistically significant increase in the hypo
calcemic infants after treatment. Preliminary parathormone
assay data, by a radioimmunochemical method suited for use in
infants, does not show a rise in concentration with age in
paired specimens taken at 0-3 days of age and again at 5-7
days of age in healthy, eucalcemic infants. The two sets of
data provide a basis for understanding the relationship
between parathormone levels and renal tubular responsiveness
to parathormone in the development of neonatal tetany.

IMPORTANCE OF CONTROLLING FASTING PERIOD AS PART OF
THE STANDARDIZATION OF THE ORAL GLUCOSE TOLERANCE
TEST. Murthy, D.Y.N., Carl, R. and Jackson, R.L.
Department of Pediatrics, University of Missouri
Medical Center, Columbia, Missouri.

The fasting level of blood sugar and serum insu
lin have been found to influence considerably the
levels reached at subsequent time intervals during
a standard oral glucose tolerance test (OGTT). In
224 non-obese children (4 to 17 years) without a
known family history of diabetes in preceding 2
generations (normal children) who were fasted for
varying periods of time (10 to 16 hours) the fast
ing blood sugar levels were 8l±24mg/lOOml (mean ±
2S.D.) and in 77 of these normal children the fast
ing levels of serum insulin (median, 97th and 3rd
percentiles) "were respectively l5pU/ml, 36pU/ml and
lpU/ml. In another group of 47 normal non-obese
children of comparable age, a small standard meal
depending upon the age of the child was given at 10
p.m. before the commencement of the 10 hour fast.
In these 47 children the fasting blood sugar levels
were 79±11mg/ml (mean ± 2S.D.) and fasting serum
insulin levels (median, 97th and 3rd percentiles)
were respectively 39pU/ml and l2pU/ml.
Standardization of the OGTT should include a con
trolled intake of food preceding the fast and a
fasting period of 10 hours.

M;jBNIC .'Ul;jONING cill\Ui,,,Tn;\j illiEl'JE ;jYJJD;(ONE.
James Yeshawant hobert A.Campbell,
and lJavid Linder (Intr.by Richard w.Ulmsted) Dept.reds.,
Univ.of Oregon Medical ;Ochool, Portland.

A 10 month old male infant presented with vomiting, bloody
diarrhea, and seizures. Urinalysis showed 3+ albu
min, ?0-3U nBC, 5-6 wEe and r,ranular casts. BUN from 65
to IOU mg'j;, creatinine 3.5 to 4.1 mg'j,;. llematocri t fell from
38 to prothrombin and proconvertin was 45'/; and bili
rubin 9 l:'eripheral smea r showed tear drop, helmet and
disintegraoed RBCs. were l8U,vOO and protamine
test was negative. 8dF was normal. Despite supportive care,
blood transfusion and peritoneal dialysis, his neurological
status progressively deteriorated, the i<:G becomin.: Lso
electric 48 hours before death. At autopsy the kidneys
showed acute tubular necrosis, interstitial edema and mild
round cell infiltration. was faoty metamorphosis with
focal necrosis of the liver, (astric ulceration and cerebral
edema. Postmortem tL;sue arsenic levels from the kidney were
2100 mcg/kg and liver 5UU meg/kg which approximate levels
found in previously described cases of acute arsenic intoxi
cation. Urine and hair samples from family members did not
shov s:j.(01ificant increase in arsenic levels. It would appear
that acute arsenic poisoning may simulate the hemolytic
uremic syndrome symptomatically, biochemically and hemato
lODically infancy.

SERUM ALPHA-L-FUCOSIDASE ACTIVITY IN THE DIAGNOSIS OF
FUCOSIDOSIS. Won G. Ng, N. Donnell and Richard Koch.
Divisions of Biochemistry and Medical Genetics.--childrens
Hosp. of Los Angeles and the Depts. of Biochemistry and
Pediatrics, Sch. of Med., University of So. California.

fucosidosis is an inborn error of glycolipid metabolism.
The clinical manifestations include nrogressive cerebral
degeneration, spasticity, cardiomegaly and bony deformities.
Deficiency in alnha-L-fucosidase has been demonstrated in
liver, serum, leucocytes and cultured skin fibroblasts. In
the present study, the validity of the serum enzyme assay as
a diagnostic procedure has been examined. The serum enzyme
activity of more than 350 individuals was measured. Included
were normal newborns, children and adults and hospitalized
patients. For comparison, two affected siblings and their
parents were studied. A number of corresponding leucocyte
preparations were assayed. There was absence of activity in
both plasma and leucocytes for the two affected children.
Both of the narents were found to have normal serum activity
and half-normal activity in leucocytes. Several normal
individuals were found to have extremely low serum alpha-L
fucosidase activity, but normal activity of this enzyme in
their leucocytes. The low serum activity appeared to be an
inherited characteristic. It is concluded that the serum
assay alone of alpha-L-fucoside, cannot be employed for
diagnosis. Confirmation must be based upon the leucocyte
assay for this enzyme.



BLACK-WRITE DIFFERENCE IN PLASMA TRIGLYCERIDES by George M.
Owen, A. Harold Lubin and Philip J. Garry. Ohio State Univ.,
Col. of Med., Children's Hosp. Dept. of Ped., Columbus, Ohio.

Determinations of total cholesterol and triglycerides
(TGC) were made on 1944 plasma samples obtained from 1-6 year
old, non-fasting children in 36 states. There were no sig
nificant differences between black and white children with
respect to cholesterol concentrations. TGC (mg/dl) data are
summarized:

Age Black White---<P.L-
(mos) N Mean (SD) N Mean (SD)
12-23 52 94 (46) 211 118 (72) < .05
24-35 50 75 (37) 317 112 (61) < .001
36-47 62 68 (29) 334 103 (63) < .001
48-59 65 76 (44) 337 104 (69) < .005
60-71 65 70 (39) 334 97 (54) < .001

If, from these groups (above), we, 1) eliminated children
with TGC levels > 125 mg/dl, and, 2) matched groups socio
economically, mean plasma TGC was 76 (SD 24) for 589 white
children and 67 (SD 25) for 247 black children (p <.001).
White children had 14 percent higher energy intakes than did
black children and carbohydrate accounted for 63% of the
difference in energy intake. By measurements of height,
weight and skinfold thickness, white children were fatter
than black children of corresponding ages. Subsequent deter
minations of plasma TGC from 16 black and 117 white children
(fasting) gave mean values of 59 and 69 mg/dl, respectively.
Supported by Grant MC-R-390050-06-0 from MCHS, DHEW.

PROFILES OF SERUM CHOLESTEROL IN (1) NORMAL INFANTS AND
CHILDREN (II) CHILDREN WITH CYSTIC FIBROSIS (III) CHILDREN
WITH CONGENITAL HEART DISEASE.
Richard G. Pearse,Vera Rose,Michae1 J. Godman, John D. Keith.
Univ. of Toronto,Dept.of Paed.,The Hospital for Sick Children,
Res.lnst.and Dept.Cardiology, TOronto, Canada.

Serum Cholesterol levels were estimated in 1923 patients
attending the Hospital for Sick Children,Toronto. Children
with Renal,Liver,Endocrine or Malignant disease were excluded,
leaving 1351 in the study. Normal values were determined for
the following age groups:0-3 months(116mg%S.D.29.3);4-l1months
(129mg%S.D.33.3);1-4 years(15Omg%S.D.3l.9) ;5-9 years(160 mg%
S.D.3l.l);10-l4 years(16lmg%S.D.33.l);15-20 years(162mg7$.D.
36.0). There were 5 cases of Fredrickson Type II hyper1ipo
proteinemia and 3 cases of Type IV identified in this study.

Determination of the normal variation of cholesterol levels
with age is basic to the identification of the child at risk
of developing premature atherosclerotic disease.

Serum cholesterol levels were also determined in 121 cases
of Cystic Fibrosis. These showed a statistically significant
decrease in cholesterol levels when compared with of
the same age, although no such decrease was found in the tri
glyceride levels. Children with congenital heart disease
were also studied. Those who were cyanosed(102)were compared
with an acyanotic group(282)matched for age. Although there
was a marked disparity between the growth percentiles of child
ren with congenital heart disease and normals, no significant
difference was detected in serum cholesterol.

IMPAIRED TURNOVER OF LIPID, PROTEIN AND MUCOPOLYSACCHARIDE IN
LEROY'S INCLUSION-CELL DISEASE. Michel
N&tAtani' Elsa Kamensky* and Klaske Zeilstra' Mental Retarda
tion Unit, The Neuropsychiatric Insrktute, Los Angr4es.

and turnover of 1- C-acetate, 1- C-galac
tose and S-sulfate were studied in cultured skin fibroblasts
from 5 unrelated patients with I-Cell disease and 3 obligatory
heterozygotes. Confluent cultures (T-30 flasks) were pulse
labeled for 2 days without serum. Cells were analyzed at reg
ular intervals for 6 weeks. In agreement with the deficiency
of a variety of lysosomal hydrolases, the turnover of the dif
ferent precursors was markedly decreased in cultures from the
3 patients who clinically were the more severely affected. Mu
copolysaccharide, neutral lipid, phospholipid, glycolipid and
protein kept most of the label incorporated during the pulse
throughout the 6-week experiment. The impairment of glycolipid
turnover was especially noticeable. Hematoside and globoside
incorporated about as much galactose as trihexosyl ceramide,
which is the major glycolipid in normal confluent fibroblasts.
Heterozygote cells had a normal turnover. Label incorporation
into ethanolamine phospholipids was consistently decreased in
both homozygote and heterozygote cells. Total phospholipids
were increased severalfold, but ethanolamine phospholipids
were only 80 percent of normal. Phospholipid concentration and
distribution was normal in brain and liver obtained at the au
topsy of another patient. In agreement with the pathological
findings, the disease appears to be essentially limited to the
fibroblasts.

METABOLISM OF TRITIATED 25-HYDROXYCHOLECALCIFEROL (3H-25HCC)
IN UREMIC CHILDREN BEFORE AND AFTER SUCCESSFUL RENAL HOMO

C.F.Piel, B.S.Roof and L.V.Avioli. Dept.Ped.
Univ.California,San Francisco, and Washington Univ.,St.Louis.

The metabolism of was evaluated before and after
successful renal transplantation in two 10-yr old males with
progressive uremia and elevated plasma parathyroid hormone
(PTH) levels (130 and 250 pI eq/ml--normal 25 + 3.25). In both
children derangement in was

12 and 24.hrs.following its intravenous inject
ion by. 3n increase 1n c1rculating total radioactivity as
well 1n H-25HCC metabolites; 2) higher cir

unaltered H-25HCC with no lipid-soluble
by Sephadex chromatography; 3) an in

crease 1n ur1nary lipid-soluble radioactivity identified
as unaltered 3H-25HCC. Re;eat

8 or 24 days following renal transplantation
wlen at1ng PTH were normal, demonstrated a
p asma 1sappea3ance of H-25HCC and the appearance of 3 Ii id

H-25HCC metabolites, one of which was identi-
1e as H-l,25 dihydroxycholecalciferol. There was also a

60-fold decrease in excreted lipid-soluble radioactivit d
no detectable urinary 3H-25HCC. y an

observations provide clinical evidence that 25-HCC
meta 0 1sm and excretion are abnormal in end-stage renal dis
ease and demonstrate the rapidity with which the defect can be
reversed follOWing Successful renal transplantation.

SERUM LIPID PATTERN IN REYE'S SYNDROME: ELEVATED TOTAL FREE
FATTY ACIDS. J.D.Pollack, M.D.Hilty, R.E.Haynes, N.M.Flynn,
and H.G.Cramblett. Depts. of Med. Microbiol. and Ped , , Col.
Med., Ohio State Univ., Columbus, and Med. Col. Ga., Augusta.

Serum lipids were determined in 12 children with Reye's
Syndrome (RS) and 54 children fasting overnite and prior to
minor surgery. Assays included: total lipid (TL), trigly
ceride, total cholesterol (TC), lipid phosphorus (LP), total
free fatty acid (TFFA), and a new lipid screening thin-layer
chromatographic technique. Specimens from children 3-7 and
8-19 years were examined separately. Levels of triglyceride
and LP in children with RS were not different from controls.
The 7 children with RS in the 3-7 yr. group had a marked de
pression of TL and TC compared to 31 controls. TFFA levels in
children with RS in both groups were elevated 3 fold compared
to controls. The depressed sensorium and elevated serum TFFA
levels in our patients are consistent with the view of several
workers that FFA, presumably short chained, may induce coma in
animals. Our work corroborates the findings of Bourgeois et al.
who found that Thai children with RS had elevated serum FFA -
and apparently hypocholesterolemia. They did not examine aera
for TL or LP and concluded that the disease was associated
with a mycotoxin. Our data with that of others suggest that in
RS there is an impaired release of hepatic lipid and a concomi
tant mobilization of fatty acids presumably from hepatic
extra hepatic depots. These alterations in lipid metabolism
may be relatable to the fatty viscera, vomiting and the alteted
sensorium characteristic of the disease.

ENZYMATIC ALTERATIONS IN REYE'S SYNJ:iRCME: PROGNOOTIC AND
EPIDEMIOLOGIC IMPLICATIONS. Charles R. Roe, Lawrence
Schonberger, S. H. Gehlbach, and James B. Sidbury, Jr.
Duke University Medical Center, Department of Pediatrics,
Durham, North Carolina.

A recent epidemic of seven cases of·Reye's syndrome were
studied at Duke Medical Center. Analyses of serum LDH and
CPK isoenzymes and total activities of LDH, CPK, SGOT and
SGPT were performed on serial samples from these patients.
Although CPK has been normal in Reye's cases only one of the
seven presented with a normal level. During the course of
the illness all cases had elevations up to 30 times normal.
The SGOT/SGPT ratios and tissue specific isoenzymes of LDH
and CPK verified the extensive skeletal muscle involvement.
These analyses further revealed three types of admission
enzymes profiles. Type A: Extensive muscle and liver in
volvement; Type B: Muscle injury without hepatic indexes;
and Type C: Severe hepatic involvement without muscle
contributions. Type A was uniformly fatal. There were no
fatalities in Types Band C. Similar analyses of siblings
and playmates demonstrated qualitatively similar serum
enzymatic abnormalities in the Reye's contacts which were
not characteristic of control cases. These evaluations may
have useful epidemiologic and prognostic significance for
further characterization of Reye's syndrome.
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LEAD lNTOXICATION:DISPLACEMENT OF LEAD FROM RAT ERYTlffi.OCYTES
BY IONIZED CALCIUM IN VTIRO.John F. Rosen and Asher HaymoVits.
Albert Einstein Col.of Med.,Mmtefiore Hosp, & Med.Ctr.,Dept.
Ped.,and The Rockefeller Univ.,New York (Intr. by L. Finberg)

Previous studies indicated that ionized calcium (Ca++) and,
to a lesser extent, calcitonin, have a potent effect in lower
ing erythrocyte (REe) lead content. To define this phenome
non, the effect of Ca++ on fresh ROO I S from Pb-intoxicated
rats was studied in Vitro. ROO's were collected, washed, and
suspended in a Ca++-free, balanced salt solution at pH 7.40.
Varying concentrations of Ca++,as Cam.., were added to the
cell suspensions, which were then incubated at 31 C for 15-30
minutes. Ca++ concentration was measured by an ion-specific
electrode, and Ph was determined by nonflam3 atomic absorp
tion. After incubation with Ca++ in final concentrations of
0,2,4,6, and B mg%, ROO-Po decreased by 0,0,12,24, and 40%,re
spectively. The highly significant decreases in ROO-Po oc
curred within 15 minutes, onJ.y above a threshold Ca++ concen
tration of 4 mg%, and followed a linear dose-response curve.
Experiments with radioactive Pb2 1 0 yielded similar results.

These results suggest that Ca++ at physiological levels
competes with Po for ROO receptors; and thus, Ca++ I!l"Y con
trol, partially at least, Ph transport from RBC to plasma.Fur
thermore, fluctuations in Ca++ concentration I!l"Y thereby in
fluence both the dynamics of Ph movement and the toxic activ
ities of Ph. (Supported in part by The John A. Hartford
Foundation, Inc s )

LEAD INrOXICATED CHILDREN: PLASMA LEVELS OF 25-HYDROXYCHOLE
CALCIFEROL (25-HCC). John F. Rosen and M3.rtin Roginsky,Albert
Einstein Col. of Med.,Mo:Jtefiore Hosp. & Med.Ctr.,Dept. Ped , ,
and Nassau County Med. Ctr.,New York. (Intr. by L. Finberg)

Speculations concerning the high incidence of lead (Ph)
toxicity during the sUl7JllJer have focused upon enhanced intes
tinal absorption of Ph, resulting from a relative excess of
sunlight-induced formation of vitamin D. Plasma levels of
25-HCC were lOOasured by competitive radioassay in 3 groups of
children: I - Blood Ph<40 »g%, II - 40-60 and III - 60
126 The levels of 25-HCC, in ng/ml ± S.D., were' I -
27 ± 5, II - 25 ±·5, III - 26 ± 5. The mean concentration of
25-HCC was similar within groups and between groups, regardless
of the time of year. Curiously, in vitamin D-deficient, Ph in
toxicated rats, strikingly high blood and plasma Ph levels
were observed; and, in such animals, a more gradual, less dra
matic decrease in erythrocyte Ph content was noted after cal
cium challenge, compared to similarly intoxicated-challenged
rats without vitamin D deficiency.

These results suggest that a theorized excess of vitamin
measured as 25-HCC,cannot account for the seasonal variation
in Ph toxicity; and,an alternative explanation is not readily
apparent. The experimental data suggest that, in the intes
tine, Ph-Ca++ competition for specific binding proteins (re
ceptors) I!l"Y prove to be the cardinal factor in Ph absorption.
(Supported by The John A. Hartford Foundation, Incv)

PHENFORMIN IN CHEMICAL DIABETES IN CHILDHOOD. Arlan L. Rosen
bloom, Chandra M. Tiwary, Raymond F. Bianchi, and Frank T.
Chin. Univ. Fla. Col. Med., Dept. Ped., Gainesville, Florida.
----The recognition of stable chemical diabetes in children and
young adults raises questions of prophylaxis to prevent or de
lay progression to overt disease and/or the development of
vasculopathy. Ten 5- to 20-year-old patients who had persis
tently abnormal glucose tolerance were given drug or placebo
in a double-blind study. The total dose of 2-3 mg per kg per
day was divided into 3 doses with meals. Treatment period was
3 months. Those on placebo were given drug for a second 3
months in single-blind design. Glucose and insulin levels
during oral glucose tolerance testing on 2 occasions before
treatment and after the 3-month courses were compared. There
were 7 drug treatment and 6 placebo periods. No differences
existed between mean glucose or insulin responses during tol
erance testing of any of the groups (placebo and drug baseline,
post-placebo, post-phenformin). Four courses of placebo were
associated with improvement of glucose tolerance, none with
worsening. Three courses of phenformin were associated with
improvement, slight in 2 who subsequently developed insulin
dependence and substantial in 1; 2 patients had worsened tol
erance on drug. Several patients had improved tolerance 3
months after the study on no treatment. Gastrointestinal side
effects in 2 patients were corrected by dose reduction. Con
clusion: phenformin has no apparent beneficial effect on the
natural history of chemical diabetes in children and young
adults.

LACTATE KINETICS IN PATIENTS WITH TYPE I GLYCOGENOSIS (VON
GIERKE'S DISEASE).A. Sadeghi-Neiad, H. Hochman, A. Binkiewicz,
E. Presente and B. Senior. Pediatric Endocrine-Metabolic
Service, Tufts-New England Medical Center Hospitals, Boston.

Elevated levels of lactate, characteristically present in
patients with Type I glycogenosis, could reflect increased
formation, decreased utilization or both. To determine the
mechanism, a constant infusion of a tracer dose of 14C lactate
(0.18 )lCi/kg/hr) was administered to four patients with this
disorder and to normal volunteers. The specific activities of
lactate and of glucose and the percentage of glucose derived
from lactate were determined. The rates of inflow and outflow
of lactate were calculated by application of Steele's equation

Patients (Mean + SEM) Normals p
Glucose concentration (mg%) 49 '+ 3 79 + 2 <. .001
Lactate concentrations (mg%) 43.6 + 3.6 5 +0.2 <.001
Glucose from lactate (%) 24 ±2.5 13 ±1.3 {.OOI
Lactate inflow (mg/kg/hr) 242 :t: 41 108:t: 9 .(.005
Lactate outflow (mg/kg/hr) 276 ± 45 110 ± 11 <.005

The results indicate that the elevated lactate represents a
dynamic pool with increased rates of inflow and outflow. Any
error introduced by recycling of the labeled lactate, if
present, would lower the calculated flow rates; therefore, the
true rates could well be even higher than were observed.
Furthermore, proportionately more glucose is derived from the
lactate. The findings are compatible with a rapid cycling
between glycogen and lactate, presumably generating branch
points for release as glucose.

METABOLIC RESPONSE TO I.V. tiLUCAGON IN INFANTS OF DIABETIC
MOTHERS (10M).
David Schiff, Jacob V. Aranda, Eleanor Colle, Apostolus
Pappageorgiou, Solomon H. Reisner and Leo Stern. Oept. of
Paediatrics, University of Alberta, Edmonton. McGill
University-Montreal Children's Hospital Research Institute.

Glucose, Insu lin, Growth Hormone (HGH) and Am ino Acids (AA)
responses to I.V. glucagon (300 on the 1st day of life
was measured in 10 10M's and 10 Normal infants of comparable
gestational age. Fasting glucose was lower in the 10M group
(28.7 ± 5.4 mg%, vs. 48:6 ± 4.9 mg%; P<0.02). The response
pattern to glucagon was similar, but the levels achieved were
significantly different (P(O.OI). The fasting insul in levels
were greater (65.1 ± 22.4 uu/ml , vs , 1.9 ± 0.5 uu/ml ; P<0.02),
and the response pattern was similar; although HGH fasting
levels were similar (21.7 ± 6.3 ng/ml, vs. 19.8 ± 4.8 ng/ml;
P>O.I), and the levels achieved were similar, the pattern of
response was different (P<O.Ol). The AA levels were similar,
as were the responses to glucagon. 5 10M were hypoglycaemic,
and these had significantly attenuated GH responses when
compared to the 5 normoglycaemic 10M's and normal control
infants (P<O.o1l. In addition to hyperinsulinism as a basis
for hypoglycaemia, this data suggests that HGH may play an
important role in the maintenance of normal glucose hemeo
stasis in 10M's.

THE CELLULAR CHARACTERIZATION OF I-CELL DISEASE AND THE IDEN
TIFICATION OF THE STORAGE SUBSTANCE BY SULFATE LABELING AND
ENZYMATIC HYDROLYSIS. Roy D. Schmickel, Jack J. Distler, and
George W. Jourdian (Intr. by William J. Oliver). Univ. of
Michigan Medical Center, Univ. Hosp., Dept. of Ped, , Ann
Arbor, Mich.

I-Cell disease has stimulated intense investigative inter
est because of its pivotal position in the manifestation of
storage diseases. The physical and radiological characteris
tics of this disease are typical of the mucopolysaccharidoses,
yet the pathognomonic urinary findings are absent. Fibroblasts
from I-cell disease were incubated in the presence of 35S04--.
The cells accumulated high levels of sulfate in comparison to
normal cells while both types excreted similar levels of muco
polysaccharides into the media. With the removal of 35S04-
from the media, intracellular sulfate was retained within the
I-cells at levels much higher than normal. A portion of the
labeled substance in the cells had a characteristic size not
seen in other mucopolysaccharide cells. The retained,sulfated
intracellular substances were characterized as mucopoly
saccharides by electrophoresis and chondroitinase hydrolysis.
Additionally, the retention of sulfated substances was not
"corrected" by co-culture with normal cells. I-cells con
tained no Bgalactosidase activity and were not corrected by
the addition of purified galactosidase.
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THE KINETICS OF PHENYLALANINE DISPOSAL IN PKU AND PKU-VARIANTS
A.J. Schneider, Upstate Medical Center, Syracuse, N.Y.

(Introduced by Frank Oski)
Data from 21 cases of phenylketonuria and 10 PKU-variants
have been analysed mathematically. The time course of fall in
blood phenylalanine (Phe) concentration was fitted by least-
squares to the exponential equation: Phe = L + AeBt

B is the 1st order rate constant, L is the asymptote at infi
nite time, and A is the zero time elevation above L. The
fraction, l-eB, gives the daily fractional decline in blood
Phe when it is measured in days. The values of l-eB ranged
from .05 to .43 in PKU, with a mean of 0.24. Corresponding
values in PKU-variants were .47 to .96 with a mean of 0.76.
The standard deviation for a single value was 0.13. The dif
ference in means is highly significant statistically and pro
vides a practical guide to early diagnosis. Thus if a newly
discovered infant is placed initially on a diet containing 200
mg. Phe, 4 gm "protein"/kg, and 120 calories/kg/day, the child
with PKU and the PKU-variant will generally differ in response
as shown in the table if both start with blood levels of 35mg/
dl. and eventually end with levels of 5 mg/dl.

Time (days) 0 1 2 3 5 Infinite
PKU 35 27.9 22.5 18.4 12.8 5.0
PKU-Variant 35 13.3 7.3 5.6 5.04 5.0

It is noteworthy that a child who had been treated for 7 years
as a case of PKU showed a fractional daily decline of 0.7 when
data from the first year of life were examined in retrospect.
Without diet restriction his levels now run 13-14 mg/dl.

SUCCINYL-CoA:3 KETOACID CoA-TRANSFERASE DEFICIENCY: A 'NEW'
PHENOTYPE? Matthew W. Spence, Mary G. Murphy, Harold W. Cook,
Beverly A. Rlpley, and Juan A. Embil. (Intr. by Richard B.
Goldbloom) Dept. of Ped. & Bioch., Dalhousie Univ., Halifax,
CANADA.

A previously healthy boy was first hospitalized at 7 mo.
and again at 15 mo. with acute onset of severe metabolic acid
osis and ketonuria. Two sibs (lm.,If.) had died aged 6 mo. in
acute severe metabolic acidosis; the parents share common
ancestors through all 4 grandparents. Between acidotic
episodes the child remained at home symptom-free on a high
carbohydrate, low- fat diet. A thi rd acute episode, at 21 mo. ,
was corrected biochemically, but the child died. Outstanding
findings were: serum B-hydroxybutyrate (B-HyB) and acetoace
tate (AcAc), 29 and 1.3 respectively during acidosis
and <0.2 during symptom-free periods; only these
acids were significantly elevated in the urine. 14C02 produc
tion by WBC and cultured fibroblasts from labeled leucine,
propionic acid, glucose and succinate was normal; fibroblasts
metabolized B-HyB only slightly. Liver had normal B-HyB
dehydrogenase activity. Kidney, brain and fibroblasts had
normal AcAc thiolase activity but absent «5% of normal)
succinyl-CoA:3 ketoacid CoA-transferase activity. This case
differs from the only other reported (J.Clin.Invest. 51, 493,
1972), in older age of clinical onset, different clinical
course, and different glucose metabolism by cultured fibro
blasts. These differences and continuing family studies
suggest a 'new' variant with a more optimistic prognosis.

DIMINISHED RESPONSE TO PHYTOHEMAGGLUTININ BY PERIPHERAL LYMPH
OCYTES CULTURED FROM PATIENTS WITH CYSTIC FIBROSIS. Mark W.
Steele, Joan B. Rodnan, Ona L. Wood, Univ. of Pittsburgh Sch.
of Med. and Children's Hosp., Dept. of Ped. Pittsburgh.

It has been suggested that Cystic Fibrosis (C.F.) may re
flect a lysosomal disorder whereby there is an inability to
metabolize excessive amounts of cellular substrate. Bartman
et al (J.Ped.76:430,1970)found increased lysosomal size in
fibroblasts cultured from C.F. patients. Antonowicz et al
(Ped.Res.6:803,1972) found elevated·levels of lysosomal a-glu
cosidase in lymphocytes cultured from C.F. homozygotes. We
have previously reported increased accumulation of exogenous
heparin in peripheral lymphocytes cultured from C.F. patients
compared either to their parents or normal controls. We now
report that after peripheral lymphocytes are cultured for 72
hrs. in media containing phytohemagglutinin(PHA)and heparin,
there is a 3 fold lesser response(p<O.Ol)to PHA(measured by
incorporation of tritiated thymidine into DNA) with cells cul
tured from C.F. homozygotes compared to cells cultured from
either normal controls or C.F. heterozygotes. When heparin is
absent from the media, this difference lessens somewhat. Hir
schhorn et al(Sci.147:55,1965)have suggested that PHA stimu
lates lymphocyte mitosis by inducing lysosome formation - the
latter being an essential preliminary to cell division. Our
data suggest that in lymphocytes cultured from C.F. patients,
the lysosome function necessary for mitosis is being interfer
red with; at least in part by excessive accumulation of exo
genous heparin.

A VARIANT OF HUMAN GALACTOKINASE WITH ELEVATED ACTIVITY.
Tedesco, Miller, E,... Rabin, !.. Rawnsley,

and W..J .. Mellman. Dept. of Human Genetics, univ .. of Pa.
Sch.-of Med., Philadelphia·.

A 29 year old black female has been found with RBC galacto
kinase (Gk) activity that is three times the mean activity of
the adult black population. Since umbilical cord RBC's have
3 to 4 times the Gk activity found in adults, we are investi
gating the possibility of a persistent fetal galactokinase in
this patient. Preliminary data suggests that this patient's
RBC galactokinase has an elevated Km for galactose and a
faster moving electrophoretic component than the enzyme in
control adult RBC I S and consistent with that found in fetal
RBC samples. The mean galactokinase Km for 10 adult RBC
samples is 0.159 (S.D. 0.0289, S.E. 0.0087), and that for 12
cord RBC samples is 0.315 (S.D. 0.1442, S.E. 0.0398). The
patient's Km for galactose is 0.255.

25-HYDROXYCHOLECALCIFEROL (250HCC) LEVELS IN PRECOCIOUS PUB
ERTY PATIENTS RECEIVING MEDROXY-PROGESTERONE ACETATE (MFA)
Joseph Thomas, Viswanathan Balachandar, Platon J. CoUipp,
Martin Roginsky, Vaddanahally T. Maddaiah, and Shang Y. Chen.
Nassau County Med. ctr., Dept. of Ped; , East Meadow, N. Y.

It is now well-established that Vitamin D must be hydroxy
1ated in the 25 position by the liver initially before it can
function. The possible influence of sex hormones in this

has been implicated in the pathogenesis of osteo
malacia of pregnancy. We studied the blOod le"!"els of 25 OHCC
by competitive radioassa;y in nine normal children, seven
patients (6 girls, 1 boy) with precocious puberty receiving
MFA. The mean value of 25 OHCC in serum of normal children
(2-17 years) was 32.1 ± 8.9 ng/cc, in serum of patients re
ceiving MFA 50.2 ± 12.2. The difference was highly signifi
cant p <.005. No significant difference in the serum calcium,
phosphorous, or a1kaline phosphatase values was observed. The
serum level in 1 male patient receiving MFA was 66 ng/cc. In
another 60% of pregnant patients had significantly low
levels of 25 ORCC in the blood. The low levels in pregnancy
together with the high levels in one male patient receiving
MFA suggest that the high levels observed with MFA treatment
might be related to the MFA itself rather than estrogen. The
possible mechanisms are:

(1) increased absorption of Vitamin D
(2) increased production of 25 OHCC by induction

of the hepatic hydroxylating enzyme
(3) increased half life of 25 OHCC.

EFFECT OF A DIET CONTAINING SHCS IN TYPE II HYPERLIPOPROTEIN
E/1IA AND THE POTEUTIAL DIAGNOSTIC VALUE OF 5ERU/1 SURFACE TEN
SIOil DETE RtlllMT IONS. f!'.,,-n_<!.':.<!. and
Univ. Fla. Col. /led., uep t , Ped, , Gainesvi l l e , Florida.

Hypercholesterolemia affects 1/200 newborns , Current modes
of treatment to prevent ceve lopment of atheroscleros is and
coronary artery disease are unsatisfactory. We describe the
apparent beneficial effect of S-methyl-L-cysteine sulfoxide
(SHCS) dietary therapy in an l d-month ec l d white female with
type II hyperl l popro te l nerala , The patient was fi rst noted to
have xanthomata at age 11 months. These increased in size
and number during the next 5 months. Her height was 75 cm
«10%), weight 9.6 kg «3%). Xanthomata were present on her
palms, soles, efbows and abdomen. Cardiac exam was normal and
she had no hepatosplenomegaly. Serum cholesterol level was
1292 mg%, serum triglycerides 191 mg% and serum electrophore
sis revealed increase in 8-lipoproteins. Serum and BUN
were normal. A diet low in cholesterol and hi9h ,n polyunsat
urated fatty acid was insti tuted. Her cholesterol fell to 800
mg% in 3 months; no subsequent further fall was observed. A
b-month trial of clofibrate was not effective. A diet of cab
bage, cauliflower and raddisn containing about 109 of S/1CS
was instituted; within 5 weeks the serum Cholesterol fell to
300 mg% and subsequently the xanthomata regressed. ue are
investigatin9 the use of surface tension methods to follm.,
cholesterol levels, which are rapid and require only O.! ,,,i
of serum.
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NOrelAL GLUCO<lEOGENIC SUBSTRATE AND ilORlIONAL RI::SPONSL ANi! EF
FECTS OF EI'HEDRIm: (EI'H) IN IlJIOPATIiIC GLUCAGON (GLG) UNRI::SPON
SIVE (KETOTIC) (IGUE). Chandra ;-1. Tiwary,
L. Rcs enbLoom and Owen M. Rennert. Univ. Fla. Col. ,'led., Dep t ,
Ped., Gainesville,-FIa.'" (Intr:-bY" Gerold r•• Schf.eb Ler) ,

Defective gluconeogenesis or deficiency oft:he substrate
alanine (Ala) has been implicated in I(;Ull. Four controls and
9 IGUU had measurements of blood glucose (G), insulin (I), free
fatty acids (FFA), amino acids, lactic acid (LA), cortisol (C),
renin activity (RA) and urinary catecholamine (UC) at various
times during oral G tolerance test, 24-hour fast and fed and
fasting GLG stimulation. In IGUH studies were repeated after
oral Eph treatment for 2 days. Glycemic response to GLG was
normal at 24 hrs , of fas t in controls and absent in IGull.
Changes in FFA, I, IA and RA levels and UC were not sipnifi
cantly different be tween the 2 groups. ;·lean C level was 21 ug
% + 2 (SEa) at the beginning and 44 + 11 at the end of 24 hrs ,
of-fast and 60' after GLG rose to 72-+ 14. Ala level at t.ne
beginning of fast was 3.27 mg% in controls and 1.86 in I(;UIl; at
24 nrs. of fast Ala fell to .68 mg% in controls and to .54 mgt.:
in IGUH. After GLG there was a variable rise in Ala in con
trols and in IGmI unrelated to glycemic response in controls
and its absence in IGUI!. On therapy 4 of 7 IGUH showed normal
ization of fasting G and GLG response peak Ala level after (;LG
was similar in a responsive (2.02 mg%) and in an unresponsive
(2.30 mg%) IGUU. :-1aturational delay of enzymes involved in
glycogen synthesis or degradation is postulated as the
genesis. Eph probably acts through enzyme induction.

DISTURocD PROTEIN 11ETAclOLIS/I III CEREtlRAL GIGANTISM. Chandra
t.r I and _L.:..£.r ias_. Un 1":l'Ta.

Col. Med., Dept. Ped., Gainesvi l le , Fla.Tlntr. by G. Schiebler)
We have studied a tall IS-year-old boy with men"talretarda

tion, coarse facial features, large head, hypertelorism, prog
na th lsm, large hands and feet, advanced bone age, abnormal EEG
and clumsiness. Several members of the paternal family had a
similar phenotype also associated with low in te l l i qence , GH
response was normal fo l l ow l nq oral glucose, IV arginine, in
sul in, vasopression and sleep, but there was no response to
propranol o t-pr iraed glucagon stimulation. GH response to all
stimuli except sleep was suppressed by chlorpromazine (CPl).
Other hypothalamopituitary responses (ACTH, TSH, FSH-LH) were
normal. ADH-stimulated cortisol rise was abol ished on CPl.
Arginine-induced insul i nem i a was augmented by CPl with no d-if
ference in glucose levels, a paradoxical response in view of
depressed GH levels. Nonessential to essential plasma amino
acid ratios were significantly low; glycine/valine. 14 (nl
•lJ3), glycine/isoleucine .62 (n l 2.28), glycine/leucine .36
(n l 1.23), alanine/val ine .4 (nl 1.35), alanine/isoleucine 1.8
(nl 3.71), alanine/leucine 1.03 (nl 2.04). Total protein was
at the upper limit of normal (u.S g%), IgM was elevated Ob

nl 30-190) and ai-antitrypsin was low (15010'1%, nl 212+
32). Low levels of aI-antitrypsin without hepatic or pulmonary
dysfunction, high 1'111 wi thout evidence of infection and high
total proteins and essential amino acids imply a general ab
normality in protein metabolism. Low nonessential to essential
amino acid ratio is probably related to accelerated growth.

NEONATOLOGY

First Session

RESPIRATORY DISTRESS SYNDROME WITH AMNIOTIC FLUID LECITHIN/
SPHINGOMYELIN RATIOS GREATER THAN TWO. Richard D. Zachman;
Earl Jr.; Bergseth;
and Stanley ! . Univ. of Wis., Dept. of Peds., St.
Marys Hosp. Med. Ctr., Madison, Wis.

Numerous articles have stressed the validity of the amnio
tic fluid Lecithin/Sphingomyelin (L/S) ratio in prediction of
fetal lung maturity and respiratory distress syndrome (ROO) in
the newborn. Until now, there have been no apparent cases of
ROO occurring with a L/S of >2.0. We are reporting in detail
the characteristics of 8 patients with L/S >2.0 that developed
ROO. Four patients had severe ROO, requiring continuous pos
itive airway pressure (CPAP), four had moderate RDS.

The total lecithin ranged from 1.5-3.9 ml and
sphingomyelin from 0.5-1.5 ml. The L/S ratio
ranged from 2.3-3.3. A control fluid is run in parallel with
each new sample. The range of values of this control is with
in ±10% of the mean. In the 4 patients with severe RDS, the
L/S of the cold acetone precipitable phospholipids was 2.1-3.5
in 3 cases, 1.8 in the other. The foam stability was positive
in 3, intermediate in the fourth. The RDS index (Hobel, et
al: J. Peds. 81:1178, 1972) was >4 at 4-7 hours of age ana-the
severity score-was 4-7. The gestational ages were 33-37 wks.
Low APGAR scores, hypoglycemia, hypotension, or hypothermia
were not present. Two were born by cesarean section. The
ROO severity score was still 5-7 at 48 hours of life, and 3 of
4 were on CPAP at that time (indication, p 07 <50 mmHg in Fi02
90%). The 4th needed CPAP at 60 hours of

THYROID FUNCTION IN NEWBORN RESPIRATORY DISTRESS SYN
DROME(RDS) RalphA. Redding, Celina Pereira, and JahnT. Barrett (lnrr,
byL. Stern) Lying-In Hospitol, Memorial Haspital, and Brown Unlv, ,
Providence, R.I.

Animal studies have shown that thyroid hormones stimulate lung sur
factant production, increase lamellar inclusions within type II pneu
monocytes, and accelerate lung maturatian in utero. Because lung sur
factant deficiency is believed to playa primary role in human RDS, thy
roid function was assessed in 79 premature newborns with or without RDS,
in 22 normal full term babies, and in their respective mothers. At birth,
cord blaod total serum thyroxine (T4)was significantly lower in40babies
with RDS when compared with 39 other prematures (No RDS), both as a
group (7.2 vs 8.9/Lg%)and when compared by gestational age. Normal
term babies displayed a higher mean value than either group (9.4Ug%) •
Differences in thyroid-binding proteins did not account for this differ
ence since "Free Thyroxine Index" (T4x T3uptake/I 00) was also signifi
cantly lower in the RDS compared with No RDS prematures (2.IOvs 2.53).
Twodays past-delivery the surviving RDS babies mean T4 rose less than
No RDS prematures (8.2vs 10.3/Lg%). No significant difference in
intrapartum venous T4 was found among the mothers of premature and
full term babies. We conclude that the lower T4 levels in the RDS pre
matures appear to be independent of maternal thyroid status, reflects
either a decreased secretion or increased utilization of T4' and may be
related to :nacequate lung surfactant production. (Supported in part by
a Hines Estate Grant),

THE EFFECT OF DITHIOTREITOL ON CYSTINOTIC AND CON
TROL FIBROBLASTS IN CULTURE. Francoise M. Verroust
and Jerry A. Schneider, Univ. of California, San
Diego, Sch. of Med., Dept. of Ped., La Jolla.

Dithiotreitol (DTT, Cleland's Reagent) causes the
loss of free-cystine from cystinotic fibroblasts
(Cys.F.) and has been suggested as a treatment for
this disease (Lancet 1:811, 1970). In 1.OroM OTT
(added every 8 hours), the free-cystine content of
Cys.F.'s decreased from 6.7 to 1.3nmole
protein in 2 days, but growth ceased and the cloning
efficiency was O. Lower concentrations of OTT
caused less loss of free-cystine, but led to a sur
prising enhancement of growth rate (about 20%) and
cloning efficiency (see table). These effects have
not been reported previously and indicate that sulf
hydryl compounds may play an important role in the
regulation of cell growth. S 48.6 ± 10.3 26.8

6 29.S + 1.7 lS.2
TBC were higher in maternal and infant plasmas when ROM

occurred> 16 hours before delivery. Cortisol paralleled TBC,
with highest values after longest ROM. Clinically no RDS
occurred in the S infants born > 16 hours after ROM. In con
trast, 3 of the 6 infants born < 16 hours after ROM had RDS.
In addition, of 44 consecutive infants with RDS, none were
born > 16 hours after ROM. This suggests a relationship bet
ween prolonged ROM, elevated corticoid levels and a protective
mechanism against the development of RDS.

PROLONGED RUPTURE OF MEMBRANES ASSOCIATED WITH A DECREASED
INCIDENCE OF RESPIRATORY DISTRESS SYNDROME (RDS). Charles R.
Bauer, Leo Stern and Eleanor Colle. McGill Univ.-Montreal
Children's Hosp. Research Inst., Montreal, Quebec.

Total blood corticoid (TBG) levels were measured using a
protein binding method in 14 premature infants without RDS.
They were divided into two groups by duration of rupture of
membranes (ROM) > or < 16 hours. Results were as follows:

TBC % t SEM
No. 4 hrs 12 hrs 24 hrs 48 hrs 72 hrs
8 36.4t13.5 46.2+10.6 19.0+1.6 12.6+0.9 11.5+1.8
6 <16 hrs. 18.lt 2.8 14.3+ 1.6 12.Stl.7 15.7+2.0 12.9+2.2

Subsequently, TBC and cortisol (F) levels were measured in
both mother and infant in 11 additional premature deliveries
with results shown below:

TBC SEM
No • Maternal Infant

Cloning Efficiency
control F. cys.F.

(%, mean±S .0.)
33±12 25± 8
91± 9 86±14
35± 9 49±12
o 0

Cystine in Cys.F.
(nmole lScystineJ

mg protein)
6.7
5.3
3.4
1.3

OTT

0.2
0.5
1.0

(roM)
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SUIPLE DEVICE FOR PRODUCING CONTINUOUS NEGATIVE PRESSURE IN
INFANTS WI'I:H IRDS. Eduardo H. Bancalari, Tilo O. Gerhardt,
and Ellen F. Monkus (Intr. by William W. Cleveland), Dept. of
Pediatrics, Univ. of Miami, Sch. of Med., Miami, Florida.

The beneficial effects of continuous transpulmonary positive
pressure in idiopathic respiratory distress syndrome (IRDS)
are well established. Continuous positive and continuous neg
ative pressure appear to be equally effective in raising Pa02.
The major advantage of negative pressure (CNP) is it does
not require an endotracheal tube or a tight face mask.

A simple inexpensive unit for applying CNP has been develop
ed using a plastic box, 22 x 22 x 8.5 cm, provided with two
plastic iris diaphragms (Air-Shields) in the opposing larger
faces. Distance between the diaphragms is 15 cm. One is
placed on the neck of the infant and the other seals the box
over the pelvic area. CNP is developed by connecting the box
to a simple vacuum pump, or even to the wall suction. The box
is equipped with an aneroid manometer and a safety valve. It
is placed in a regular Isolette or warmer unit. Nursing care
can be provided without difficulty and without interrupting
the negative pressure.

Eighteen patients with IRDS have been treated with these
new units. Results were comparable to those found in forty
patients previously treated with CNP using a modified Air
Shields Incubator Respirator. The safety and simplicity of
this new device has changed our criteria for starting CNP and
presently we use CNP in any patient requiring more than 70%
oxygen to maintain an arterial P02 over 60 rom Hg.

CONTROLLED TRIAL OF CONTINUOUS POSITIVE AIRWAY PRES
SURE (CPAP) IN RDS AND A SIMPLIFIED APPLICATION BY THE
NASAL ROUTE. John Kattwinkel, Avroy Fanaroff, Chul Cha, David
Fleming, Roberto Sosa, Robert Crumrine, and Marshall Klaus-.-
CWRU Sch, of Med., Depts. of Ped. and Biomed. Eng; , Cleveland.

Previous reports of CPAP In the treatment of the infant respiratory
distress syndrome (RDS) have shown improved oxygenation and sug
gested increased survival; there are no controlled studies. We have
performed a sequential controlled trial of CPAP vs, 02 alone in se
vere RDS (Pa02 <60 mm, Hg in Fi02 >70%). 29 infants paired for
birthweight and age at admission to study had been randomly assign
ed to either CPAP or 02 control when trial halted. Failure was de
fined as Pa02 <50mm.Hg in Fi02=100%. Study success: CPAP,lO/15
(67%); 02 control, 2/14 (14%);P -c, 05. CPAP improves oxygenation and
significantly reduces duration of exposure high Fi02.

To simplify CPAP we developed a Silastic!J9device which cannulates
the nares for 1 em, and provides CPAP while eliminating previously
described complications. Pressures of 10-12 ern, H20 are easily ob
tained before significant "blow-off' through the mouth becomes evi
dent. Nasal CPAP was instituted in another 22 consecutive RDS in
fants fulfilling above criteria. 18 (82%) were treatment successes
and survived. There were no pneumothoraces, perhaps due to mouth
blow-off. In summary, a controlled trial has shown CPAP to be an
effective treatment for RDS; application by the nasal route is simple,
safe, and available to any intensive care nursery.

ABNORMAL PARTIAL THROMBOPLASTIN TIME AND SURVIVAL IN REspiRA
TORY DISTRESS SYNDROME: EFFECT OF EXCHANGE TRANSFUSION. R.A.
deLemos,G.W. MeLaughlin,H.F. Koeh,and H.W. Diserens. Dept. of
Pediatrics,Wilford Hall USAF Medieal Center and University of
Texas Medieal Sehool,San Antonio,Texas. Intr. by M.J. Sweeney.
Reeent advanees in the therapy of infantile respiratory dis
tress syndrome have markedly redueed mortality (Ped Res:6,146,
1972), but deaths from intraeranial and/or intrapulmonary hem
orrhage remain a major problem. Coagulation screens consisting
of prothrombin time, partial thromboplastin time and platelet
count were performed every 12 hours in 50 conseeutive infants
with respiratory distreas syndrome. 16 of 20 with PTT"790
seeonds died; all of these had reeognizable antemortem hemor
rhage. IS of 17 infants with PTT<::60 seconds survived; both of
the fatalities had intraeranial hemorrhages.
Attempted conneetion with platelets (ccune z, 30,000), fresh
frozen plasma and Vitamin K failed to result in any signifi
cant decrease in mortality from hemorrhage.
Therefore, 40 newboms with PTT.., 90 seeonds were divided into
two treatment groups. One had attempted eonnection of PTT and
low platelet counts by platelet infusion and transfusions of
fresh frozen plasma. The seeond group underwent 2 volume ex
change transfusion with fresh heparized blood every 12 hours
if the PTT was 790 seeonds. IS of the 20 infants in the
exchange transfusion group survived as eompared to 4 of 20
controls.
It is npi cleat whieh of the uossible in fresh
inized b ooa was responsible tor the marked decrease in tetal

hemorrhage.

CORD BLOOD COAGULATION STUDIES-ASSOCIATION WITH MOR
BIDITY IN ffiGH-RISK INFANTS. Wm. E. Hathaway. Chularatana
Mahasandana, Edgar L. Makowski, and Frederick C. Battaglia.
University of Colorado Medical Center, Denver; University of South
ern California-Los Angeles County Medical Center, Los Angeles.

A prospective study of cord blood for coagulability, circulating
anticoagulants, viscosity, and evidence for disseminated intravascu
lar coagulation was done in a group of high-risk infants in order to
determine the relationship of hematologic changes to neonatal dis
eases associated with thrombotic and hemorrhagic complications.
Thrombelastograms, antithrombin III (AT-Ill) levels, blood hemato
crit and Viscosity, platelet counts, and assays for factors I, V, VIII,
and fibrin split products were done in 75 normal control infants and
110 infants deliyered from high-risk pregnancies. Results: (1) Pre
term infants are hypercoagulable and AT-III deficient. (2) The most
marked hypercoagulability, AT-III deficiency, and highest incidence
of IRDS were seen in infants delivered from mothers with premature
labor or third-trimester bleeding (47%). (3) In contrast, infants
undergoing intrauterine distress (acute fetal distress or pre-eclamp
sia) often showed high AT-III, V, and VIII levels. (4) Offspring of
third-trimester bleeders were anemic. In conclusion, hypercoagu
lability and AT-III deficiency in the cord blood of certain high-risk
infants is associated with neonatal complications such as IRDS,
intracranial hemorrhage, necrotizing enterocolttts, and localized
large vessel thrombosis.

CARBON MONOXIDE DIFFUSING CAPACITY IN HEALTHY AND DISTRESSED
NEWBORNS. D.B. Klain, A.N. Krauss, P.A.M. Auld., Dept. 01:
Ped., Cornell Univ. Med. Coll., New York City.
Hypoxemia ms::r be due to shunting, maldistribution 01: ventila
tion/perTusion ratios, or alveolar-capillary di1:Tusion block.
The role 01: difTusing capacity in the hypoxemia of the neo
nate was examined with serial studies of 21 healthy newborns,
birth weight 765 to 4720 grams, and 8 infants with hyaline
membrane disease. Arterial P02, Pc02 and -pH were measured
in room air or 100% 02. End-tidal C02 was measured and
alveolar-arterial (A-a) gradients calculated. Functional
residual capacity was measured by helium dilution. CO dif
Tusing capacity (DLeo) was measured by the steady-state
method 01' Bates. Dead space/tidal volume ratios were deter
mined from collected gas. Dl.eo was significantly related to
weight (r=0.6), body area (r=0.6), and lung volume (r=0.8),
and poorly related to Pao2 (r=-o.4) and A-a oxygen gradient
(r=0.4). Significant reductions in DLco were seen only in
the two most severly ill infants. This data suggests that
low DL is not a major cause of hypoxia in newborns, and that
loss 01' lung volume (atelectasis) is the major cause of low
ered Paog in neonates. '!'he reduced DLeo found in HMD thus
appears to be due to reduced pulmonary area available for
difTusion due to collapse and not to a speci1'ic difTusion
block.

PLACENTA TO FETUS TRANSFUSION IN UTERO DURlllG ACTJTE HYPOXDIIA
IN FETAL IAMB. K. Omori, D.·L. Phelps, G.C. Emmanouilides, r,

Oh, UClA Harbor Gen. Hoap , , Torrance, Ca.
Ten studies on 6 feta.l lambs (120-140 days gestation) were

performed to evaluate the effect of acute hypoxemia. (H) on
the placental blood flow (PBF), distrihution of blood volume
in the placenta (PRY) and the fetus (FBY) in utero .. Hystero
tomy was performed for femoral artery (FA) and umbilical vein
(uv) catheter placement. PBF and PRV were determined by dye
dilution method with injection of indocyanine green into the
FA catheter (below r ene.l. arteries) and continuous asmp'Lmg
via. the UV. Total placental fetal blood volume (TPFlW) was
measured by I131 RISA. FlW was the difference between TPFBV
and PO>.V. Following e. control period, the met.erne I inspired
02 cone. >Tas reduced to 10<. Matern?l and fetel Pe02 dropped
from 82.0+ 6.0 (14+ SEM), to 47.0+ 11.3 and from 19.2+ 0.6 to
l1.7:=. O.9iiiinHg respectively. Blood pH and PaC02 were-unchanged
in both mother and fetus. During II the f'E\F remained un
changed. The PBY was reduced (86.8+ 3.9 to 66.8+ 2.0 ml/kg,
p < .05 at baseline and 15-25 min. post H period-respectively)
and remained low (n.o+ 3,0 m1.1kg) at, the end of the 30 min.
recovery (R) period. TPFRV rema.ined unchanged during H and R
per Iods , Thus, FRV was elevated (p <0.05) from bo sel.Lne of
74.6+ P,.O to 85.7+ 10.0 ml'kg at 15-25 min. post II neriod.
These observations suggest that intrauteri.ne transfusion from
placenta to fetus may occur during fetal. H and the fetus may
retain the transfused bl.ood up to half an hour after the re
lief of the hypoxemi,c insult.
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INCREASED UTERINE ACTIVITY & FETAL DETERIORATION DURING
EXPERIMENTAL HYPERTHERMIA. H.O. Morishima, B. Glaser,
W.H. Niemann, S.S. Daniel & loS. James, Division of Perinatology,
College of physicians & Surgeons, Columbia University, N.Y., N.Y.

Maternal urinary tract infection has been related to premature labor &
birth asphyxia. Experiments have been performed in 22 pregnant baboons
to determine whether maternal hyperpyrexia in the absence of infection
might be related to increased uterine activity and fetal deterioration.
After placing catheters into maternal & fetal arteries, & thermocouples
in maternal colon & fetal esophagus, maternal temperature was raised
gradually to 420 C in II animals by applying external heat. Hyperthermia
was maintained for one hour, then slowly decreased. II animals served
as normothermic controls. Temperature gradient between fetus & mother
increased significantly from control value of 0.470 C to 0.770 C after
the mother had stabilized at 420 C. Hyperpyrexia was accompanied by
hypotension & tachycardia in both mother & fetus.A moderate maternal
metabolic acidosis developed & all fetuses became significantly acidotic
& hypoxic, pH falling from 7.34 (control) to 7.16. Uterine activity
increased significantly during hyperthermia,accomponied by late decele
ration of the fetal heart rate which occurred at a higher fetal pH and
P02than is seen under normothermic conditions.When normothermia
was restored,uterine activity & fetal rcchyccrdle -!ecreased,but fetal
hypotension & acidosis persisted. These experiments demonstrate that
maternal hyperthermia alone causes an increase in uterine activity &
fetal deterioration. Supported by NIH grant GM09069
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A FLUX DAY--0BSERVATIONS ON FACTORS INFLUENCING THE LIGHT
ENVIRONMENT OF INFANTS. Jerold Lucey, Thomas Wolk, James
Bottoggi and Richard Klein. Depts. of Ped. and Botany, Univ.
of Vt., Med. Ctr. Hosp. of Vt., Burlington.

Little is known about the normal light environment of the
newborn infant. Nothing is known about the optimal light
environment for an infant. Concern has been expressed that
phototherapy might expose infants to risks from excessive
radiant energy exposure. Observations in our nursery using a
spectroradiometer indicate that a normal infant in an incubator
near a window exposed to 6 hours of summer sunlight receives
approximately 4700 microwatts/cm2 at 450 mu in 24 hours (a flux
day). An infant receiving 24 hours of conventional
phototherapy receives 3800 microwatts/cm2. A number of factors
(skin surface area, thickness, and fetal age) profoundly
affect the actual light dosage an infant receives. Transmis
sion of light through the skull of 2 premature infants was
studied at postmortem and found to be about 10% at 450 mu.
These and other important environmental factors affecting
phototherapy will be discussed. The hypothesis that a com
ponent of phys iologic jaundice is due to "I i ght depri vat ion"
will be presented.

Study supported by NIH Grant PHS ROI 05561, United Cerebral
Palsy Grant and Easter Seal Foundatiuu Grant.

BIOLOGIC RHlTIDI IN IJ:N BIRrlI WEIGHT NDlBORNS: PLASMA HUMAN GRO'tITH
HORMONE. Thomas R.C. Sisson, and Allen W. Root. Temple University
School of Medicine, Philadelphia. (intr. by Angelo Di George).

Plasma HGH was measured in 37 newborn infants 1500 to 2500 Ga.
birth weight and "38 weeks' gestation, at 8 hour intervals froa
48 to 96 hours of age. Infants were placed in 4 groups, depending
on time of birth, &0 that sampling included each 2 hour interval
around the clock: Group.! 0000, 1600, 2400 hrs.; Group A 1000,
1800. 0200 hrs.; Group £. 1200, 2000. 0400 hrs.; and Group .!1. 1400.
2200. 0600 hra, Subjects were in ordinary nursery lighting from
ll600 to 2200 hrs., and in the dark from 2200 to 0000 bra.

There was no significant difference in HGH between infants
1500-2000 Ga. and those 2Q00-25OO Ga.. nor in mean HGH related to
hours after birth. However, differences were found in relation to
time of day - peak levels were observed at 0000-0200. 1000, and
1600 hra., IIi.niaa at 0600, 1200. and 2000 hrs.

Rhythmic alteration of plasma HGH occurred under conditions of
cycled lighting by at least 48 hours of age. The rhythm was ultra
dian in character, but appropriate analysis 'indicates an under
lying circadian periodicity similar to adults. Since onset of
sampling occurred in both light and dark cycles it would appear
the rhythm is endogenously not exogenously entrained. As HGH does
not cross the placenta, it is unlikely that maternal HGH period
icity itself set the neonatal rhythm, although they are nearly
identical in time.

A QUANTITATIVE METHOD FOR DETERMINATION OF NON-ALBUMIN-BOUND
BILIRUBIN IN NEWBORN SERUM. Jorgen B. Jacobsen and Richard
P. Wennberg, '(intro. by W. Alan Hodson) Dept. Ped., Univ. of
Wash., Seattle, WA.

A new binding test is cieveloped which is sensitive to na
nomolar concentrations of unbound bilirubin (B u) , requires
only 25 serum, and is easy to perform in about five min
utes. The principle for the method is as follows: Bu is
oxidized by ethyl hydroperoxide (EtOOH) and peroxidase, where
as albumin-bound bilirubin (AB) is not oxidized. Thus, the
velocity of oxidation is proportional to the concentration of
Bu. Since the establishment of the equilibrium A + Bu
is very fast compared to the velocity of the oxidation Bu+
EtOOH + X + EtOH, the velocity is measured as the initial de
crease in total bilirubin concentration.

We have sera with bilirubin concentrations from 5
to 30 mg/lOO mI. The concentrations of Bu were very low,
ranging from .001 to .003 mg/IOO mI.

The albumin binding capacity was determined by adding
bilirubin to the serum in vitro and measuring Bu. Bu rises
slowly until the primarY-site becomes saturated, and then in
creases more rapidly with further increments in total bili
rubin. Binding capacities of the primary binding site in
both cord and post-natal sera ranged 0 to 30% less than
would be expected on the basis of albumin con=entration,
suggesting that a variable fraction of the newborn albumin
is incapable of binding bilirubin at the primary site.

SUBSEQUENT GROWTH OF IDW BIRTH WEIGHT INFANTS FOLIDWING
PHOTOTHERAPY. Joan E. Hodgman, Annabel J. Teberg. Paul Y.K.
Wu. (Intr. by Paul F. Wehrle) Los Angeles County-USC
Medical Center.

A one-year follow-up study of the effect of phototherapy
in our nursery on subsequent growth of low birth weight in
fants revealed that treated infants were significantly
smaller than controls. These infants (Group-I: 29 infants)
were followed for an additional year, and a second group of
infants (Group-II: 57 infants) treated with continuous and
intermittent phototherapy in the nursery with concurrent
controls have also been followed for two years. Weight,
length, and head circumference (H.C.) were recorded as per
centile of expected growth for chronologie age on standard
curves. At two years, a significantly greater number of
treated infants in Group-I were still below the 10th percen
tile in all measurements; however, the number with H.C.
below 2 S.D. was no longer different from controls. (3/14
or 21% vs. 2/15 or 13%). There were no significant dif
ferences in measurements at two years between the contin
uously or intermittently treated and control infants in
Group-II (H.C. below 2 S.D.: 2/19 or 10% vs. 0/18 vs. 2/20
or 10%), In addition, the two control groups, although not
concurrent in time, were not different. Although the dif
ferences in growth between treated and control infants in
Group-I remain unexplained, this study clearly demonstrates
that phototherapy in the nursery has no deleterious effect
on later growth.

INSENSIBLE WATER LOSS IN PRE-TERM INFANTS EXPOSED TO NONIONIZ
ING RADIANT ENERGY. Paul Y.K. Wu. Joan E. Hodgman. (Intr. by
John A James.) Dept. of Pediatrics, LAC-USC Medical Center,
Los Angeles.

Current use of nonionizing radiant energy for thermoregula
tion in neonates produces changes in insensible water loss
(IWL). Using a Potter's Electronic Scale with sensitivity of
250-500 mg, IWL (expressed as m1/Kg/hr) was measured in 112
well pre-term infants. The IWL study consists of 4 periods of
30 min. each. Skin temperature was maintained at 36.50C with
servo-control, ambient relative humidity ranged from 35-55%.
Heart rate, respiration rate, ambient and rectal temperature
was recorded. IWL was found to decrease progressively from
mean=2.5 in infants with B.W. 800 gm. to mean=O.6 in infants
with B.W. gm. Mean IWL values on exposure to 3 dif
ferent radiant heat sources were:

Birth Wt. Incubator Heat Shield Nichrome Infra Red
(Gm) Wire Lamps

1001-1500 1.6 2.3 2.5 3.1
1501-2000 0.7 1.4 1.5 2.2
In 10 1nfants IWL was found to 1ncrease from a mean of 0.7

before phototherapy to 2.14 during phototherapy. In 3 infants
with RDS, IWL was found to average 3.5 m1/Kg/hr. The observed
differences in IWL points to the need for IWL studies in cal
culating fluid requirements and balances in neonates under
varying states of health and modes of management.

Supported in part by a Grant from Mead-Johnson Company
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INTRALIPID: USE IN THE NUTRITIONALLY COMPROMISED PREMATURE
INFANT. Bett Bernard and Salvador J. Garcia. (Int;r. by
Paul F. Wehrle. USC School of Medicine, L.A. Calif.

Four premature infants (780, 940, 1200, 1320 gm.) with
hyaline membrane disease on assisted ventilation & gastro
intestinal dys:flmction or surgery required parenteral nutri
tion (PN) for 5 "Co 24 days at the 7"', 8"', 12"' and 20m day of
life. This protocol specifically tailored each component of
the PN fluid patient; on a daily basis. PN components
in gm/Kg/d were: Dextrose 10-15, Amino Acids 1-3, Fat; 1-3,
plus Na, K, Ca, Mg, Phos, Vitamins and trace element;s (cu, Fe,
Zn, I, Mg and Co). This regimen required continuous surveil
lance of balances (Na, K, Ca, Phos, Nitrogen & fluids). Posi
tive nitrogen balance could initially be attained on 1 gm. of
protein and fat and 10-12 gms of dextrose per Kgjd. Weight
gain averaged 17.8, 11.7, 42 and 17 gm/d for the 4 infants.
No adverse clinical changes were noted during continuous 24
hr. Intralipid administration in temperature, respiratory
rate, pulse rate, ambient 02 requirement;s, blood pH, p02, or
pC02. Hyperlipemia was not noted in any case. Whether this
is due to 24 hr. fat administration or adequate trace element
(Ca & Zn) supplementation is not mown. The 3 smallest inf
anta succumbed "Co infection. Autopsies included special fat
staining of lungs, liver, spleen and kidneys. No consistent
pattern of pathology could be associated with use of intra
venous fat.

EFFECTS OF CORRECTION OF LATE METABOLIC ACIDOSIS ON GROWTH AND
MINERALS IN VERY LOW BIRTHWEIGHT «1.3 kg) INFANTS (VLBW).
Ingeborg.£. Radde, Graham ji. Chance, Kathryn Bailey,
John O'Brien, Gillian tl. Josepha Sheepers (Intr. by
Paul R. Swyer). Depts. Neonatology & Endocrinology, Research
Inst., Hosp. for Sick Children, Toronto, Canada.

Because insufficient correction of late metabolic acidosis
may lead to arrested weight gain we compared two regimens of
NaHC03 treatment in VLBW infants between days 14 and 60:
Group "A"-sporadic correction of base deficit (BD)to <-8meq/l
and Group "B"-continued maintenance of BD within 1 SD of normal
(-3.2±1.7 meq/l). The infants were matched for birthweight
and gestational age. Infants were weighed daily and from day 14
received "20 cal" Enfalac (200 ml/kg/day) with added vitamin D
(400 IU/day)."A" babies had lower blood pH than "B" babies and
higher plasma ionic Ca and total Mg between days 20 and 39
(p<0.05). Body weight increments did not differ but daily
length gains were higher in "B" than in "A" babies (p<0.05) ,
both in babies appropriate for gestational age (AGA) and small
for gestational age (SGA). 7/12 AGA babies showed radiological
evidence of mild osteoporosis. In 9/21 instances "A" babies
showed higher net excretion of Ca than intake. Hypercalciuria
did not occur in spite of high Ca++/total Ca ratio in plasma
resulting from hypoproteinemia. Thus (1) careful longterm con
trol of late metabolic acidosis in VLBW infants increases their
growth in length; (2) AGA babies fed "20 cal" Enfalac retain
inadequate Ca to allow for their more rapid bone growth despite
high doses of vitamin D; (3) with this formula malabsorption
of Ca, Mg and fat is common in VLBW infants.

"". lRACHEAL SUCTION IN MECONIUM ASPIRATION
Paurlne ling ana June P. Brady, Children's Hasp., Dept. of Pediatrics,

San Francisco, (Intra. by S. Giammona)
One hundred and eleven meconium-stained infants were admitted

to the Intensive Care Nursery from 1970-1972. 109 were term and
103 weighed over 2500 gm. 5% of infants with meconium staining
weighing over 2500 gm died of meconium aspiration syndrome. This
was 20 times the mortality of infants over 2500 gm (N=5515)
delivered during this period.

Comparison was made of gestational age, maternal age, type of
anesthesia and analgesia, duration of meconium staining, type of
delivery, cord complications, abnormalities of fetal heart rate, Apgar
Score, method of resuscitation, and x-ray findings with signs of
respiratory distress and mortality. Thirty-eight infants (34.2%)
developed respiratory distress and 8 died. Infants who died (mean
survival time 72 hours) received multiple therapies including mechan
ical ventilation. At autopsy typical meconium aspiration was found
without evidence of sepsis. There were no significant differences in
any parameter evaluated between affected and non-affected infants,
except far the use of tracheal suction. 86 infants had adequate
tracheal suction immediately after delivery 27% hod respiratory
distress and only one died, 25 infants did not receive immediate
tracheal suction 60% hod respiratory distress and 7 died (P< 0.001).

Tracheal suction immediately after delivery in this study reduced
the incidence af respiratory distress and neonatal mortality.

IMPAIRED ARTERIAL OXYGENATION AFTER FEEDING IN NEWBORN
INFANTS. Max Klein*, Y.C. Harrison*and H. deY. Heese* (intr. by
W.H. Tooley). Dept. of Pediatrics, University of Cape Town, S.Africa.

We studied the effects of gavage feedings on arterial blood pH and
oxygen and carbon dioxide tensions and Pac02) in 15 babies
(mean age 119 hrs., mean weight 2401 gm). Most babies were recov
ering from respiratory distress and all were receiving supplemental in
spired oxygen. A technique was used which enabled feedings to be
given and arterial blood to be sampled without disturbing the baby or
his environment. Arterial blood was drawn immediately before, and
again 10 minutes after feeding with 8 ml;1<g bady weight of 5% dextrose
in water.

Mean Pa02 fell 29.4 mmHg (p< 0.002 by paired t test) and signif
icant hypoxemia (Pao2 < 60 mmHg) occurred in 3 babies. Pac02, pH
and bicarbonate were not affected, indicating that hypoventilation did
not cause the drop in oxygen tension. Pulse and respiratory rates were
also unchanged.

The results suggest that oxygenation of newborn babies may be im
paired by relatively minor degrees of abdominal distension. This
finding may have particular importance for babies with borderline oxy
genation and could explain the occurrence of some apneic spells after
intermittent feeds in such babies.

A WALKING BLOOD DONOR PROGRAM FOR REGIONAL NEONATAL INTENSIVE
CARE NURSERIES (ICN's). Braden E. Griffin, Mohamad R.
Sedaghatian, Belton P. Meyer. Montgomery C. Hart, Wi Iliam J.

St. Joseph's and Good Samaritan Hosps., Phoenix.
Because present techniques for banking and distribution

of blood products fai I to meet urgent and frequent small
volume requirements of critically i I I neonates, a walking
donor program for the rapid collection and transfusion of
fresh heparinized whole blood waS established. Donors meet
ing AABB standards are screened from hospital personnel and
pertinent data is registered in the blood bank and nursery.
Hepatitis-associated antigen screening is done monthly.
Heparinized blood is collected and administered through an in
line fi Iter. During a six-month interval 82 of 550 infants
admitted to two regional ION's received 294 transfusions.
Sixty infants received 79 tranSfusions for shock verified by
central arterial and venous pressure and hematocrit.

Three infants required 8 transfusions for accidental acute
blood loss. There were 10 transfusions for concurrent losses.
One hundred ninety-seven tranSfusions were given for sympto
matic, chronic anemia. No transfusion complications have
been noted. An effective program has been developed for the
immediate transfusion of small volumes of fresh heparinized
blood to neonates.

NEONATOLOGY

Read by Title

\rn VALUE OF TOTAL PARENTERAL ALIMENTATION (TPA) IN NEWBORNS
WITH SURGICAL PROBLEMS
Abaci, F.U., Arulanantham, K., Klotz, D., and Ghadimi, H.
Department of Pediatrics, Downstate Medical Center, State Uni
versity of New York and Methodist Hospital, Brooklyn, New York

Ten neonates with signs of intestinal obstruction received
TPA f'or periods varying from to 18 days. All but one under
went major abdominal surgery and two underwent 2 operations.
Six were term and 4 had gestational ages of 30, 32, 35 and 36
wks. The birthweight ranged from 1410 to 4470 gm. Four died
and 6 survived. Because of the small number of th'e patients
and the heterogeneity of' the clinical material, statistical
evaluation of morbidity and mortality is of limited signif'i
cance. However, certain trends are obvious. Five patients re
ceived commercially available amino acid solution and devel
oped clinical complications concomitant with abnormal biochem
ical parameters. Three with birthweight of 4470, 2440 and 3400
gm died at 3, 4 and 5 wks of life respectively. Five counter
parts were treated with a newly developed amino acid f'ormula
(Ghadimi Formula, G.F.). Only 1 patient in this group died:
this infant received TPA for only 34 hrs postop while showing
signs of a second perforation (increased subdiaphragmatic gas
shadow). The GF group also included the smallest baby (1140
gm). This patient was SUbjected to 2 laparotomies (ileal per
foration at 21 days, adhesions at 58 days), f'ollowed by TPA
therapy of 8 and 14 days duration. In general, the f'inal out
come had a better correlation with nutritional and biochemical
management than with the magnitude of surgical trauma.
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UMBILICAL ARTERY, UMBILICAL VEIN, AND MATERNAL BICARBONATE
CONCEliTRATION AT BIRTH. B. D. Ackerman and P. J. Chou, Univ.
of Calif., Irvine College of Med.,(Intr. by Philip Lanzkowsky)

Umbilical artery pH and PCOZ were determined by the Astrup
technique for 41 newborn infants. Plasma HCOS- was calculated
from the pH and PCOZ, and from these data a neonatal pH-PCOZ
HCOS- buffer line was constructed. This buffer line inter
cepts HCOS- values of 18.6 and ZZ.4 mEq/L at PCOZ values of 40
and 60 nun Hg. For 40 infants simultaneous samples were ob
tained of umbilical artery (UA) and umbilical vein (UV) blood,
and for 7 of these infants a simultaneous sample of maternal
venous blood was obtained. Oxygen saturation (SOZ) was meas
ured for each sample. For each infant, the points represent
ing the pH-PCOZ-HCOS- coordinates for UA and UV were connected
by a line on a buffer diagram. These lines had a slope diff
erent from the buffer line described above, such that the UV
HCOS- and pH were higher than would be predicted solely from
the drop in PCOZ from UA to UV. The "pathway" from the UA to
the UV values was separated into S components: the measured
decline in PCOZ with the "expected" HCOS- and pH changes pre
dicted from the buffer line; a decline in HCOS- and pH due to
increased SOZ; an "unexpected" increase in HCOS- and pH bring
ing the blood to the measured UV values. The mean "unexpect
ed" increase in UV HCOS- was 1. 7 mEq/L. The magnitude of this
"unexpected" increase in UV HCOS- was significantly related to
the maternal HCOS- concentration. These data indicate that,
between birth and cord clamping, partial correction of the in
fant's metabolic acidosis may occur as a result of HCOS
transfer from maternal to fetal circulation.

DATA ANAlYSIS ON INFANTS BORN AT RISK. Billy i. Andrews
(Intr. by William Thurman) Vniv. of Louisville Sch. of Med.,
Dept. of Ped., Louisville, Kentucky.

One of the major areas of interests for physicians and lay
people is the area of development of health care research.
Before adequate research into care can be performed, problems
must be defined and data collection systems devised. Over
the past few years our center for high risk infants and
children has been involved in developing such forms. A data
collection system for maternal, labor and fetal conditions as
well as further conditions after birth will be shown. Forms
for yearly evaluation of health status by medical and para
medical disciplines will be discussed. A form for parental
evaluation of health and development of their infants will be
presented. All forms have been adopted to computer analysis
and can be used or altered to suit the needs or aims of other
institutions.

HEMODYNAMIC ALTERATIONS DURING SLOW AND FAST EXCHANGE TRANS
FUSION. Jacob V. Aranda* and Avron Y. Sweet. Case Western
Reserve Vniv. at Cleveland Metropolitan Gen. Hosp., Dept. of
Pediatrics, Cleveland, Ohio.

Blood withdrawal and infusion during exchange transfusion
(ET) result in fluctuation of venous return to the heart,
blood volume and blood pressure (BP). The latter might be
minimized or prevented by adjusting the rate of ET. To test
this possibility, aortic pressure (PAo) of Z pre-term infants
was recorded continuously with a strain gauge transducer at
tached to an umbilical artery catheter during ET done via an
umbilical vein catheter. A 2 VOlume ET was divided into 5
phases: 3 Slow (lOcc in and out every 3 min) alternating with
Z Fast (lOcc in and out every 45-60 sec). Baseline PAa was
recorded between phases and changes in PAo were calculated.
The changes from baseline during withdrawal follow:

Changes in Pressure (Mean±SE mmHg)
mean aortic systolic diastolic pulse

Slow - 4.9±0.6 -11.0±1.0 - 3.3±0.7 - 5.0±1.0
Fast -14.5±1.6 -2Z.5±2;3 -10.4±1.4 -lZ.Z±1.7

Pressures return to or near baseline during infusion of the
Slow phase but do not during the Fast infusion. Recovery to
baseline occurs after min., but since Fast phase with
drawal is done before recovery, BP drops further. The data
show some rate dependent BP alterations occurring during ET
and that Slow ET causes negligible changes making it prefer
able to Fast ET. The marked fall in BP during Fast ET may be
a determinant in the morbidity/mortality associated with ET.

AN ELECTROPHORETIC METHOD FOR DETECTION OF FREE
BILIRUBIN BINDING CAPACITY IN SEHUW: OF NEWBORNS.
S. Athanassiadis, D.R. Chopra, M. Fisher, J. Mc
Kenna. Dept. of Pathology and Dept. of Pediatrics,
Valley Medical Center, Fresno, Calif.

A new method has been developed by which we can
rletect the "free" bilirubin in serum, as well as
predict the reserve bilirubin capacity, and the a
vailable binding sites of serum under study. In
this method, the patient's serum is electrophore
tically separated on a cellulose acetate membrane,
along with a series of'increasing concentrations of
bilirubin added to the Datient's serum. The addi
tion of bilirUbin from 1 mg.%-16 mg.%. On
the same membrane an application of crystalline
bilirubin solution has been used as a positive con
trol of free bilirubin. Following that, the mem
brane is stained with ICTOTEST Reagent, Ames Labs,
giving a positive reaction at the points where bi
lirubin is present.

At normal levels of total bilirubin the only pro
tein fraction to give a positive bilirubin
on the plain serum specimen, is albumin. As the
centration of bilirubin increases, more binding
sites of other protein fractions appear to be satu
rated with bilirubin (a2-Bl-globulins), and only af
ter that point does free bilirubin appear on the
membrane. at the next highest concentration.

FACTORS IN THE REGIONALIZATION OF INTENSIVE CARE FOR NEWBORN
INFANTS, A• Campbell (intr. by Cook), Yale Vniv.
Sch. of Med., Dept. of Pediatrics, New Haven.

Through 1970-7Z, 702 infants were referred to a central in
tensive care nursery from conununity hospitals. Overall utili
zation of the center increased by 8% in spite of a 20% fall in
live births. The pattern of referral indicated an increase of
29% for premature infants; 16% for infants with severe respira
tory difficulty; and 18% for infants with severe congenital ab
normality excluding congenital heart disease. There was a re
duction in admissions for congenital heart disease which paral
leled the fall in birth rate. Factors in regionalization in
clude: educational programs in the medical center and community
hospitals, personal contact between center staff and community,
physician experience and facilities within each community hos
pital, and distance from the center. Most important was the
initiation of an infant transportation service staffed by phy
sicians and nurses from the central nursery. The current re
ferral "rate" for the region is 9.Z per 1000 live births which
represents less than 1/3 of the infants who could benefit from
transfer (calculated from our data to be 30/1000 LB). Two
major priorities require special emphasis to improve access to
adequate care and facilities for all infants. There must be
consolidation of obstetric services to eliminate (as geographic
locations permit) those with fewer than 1000-1500 annual births.
Referral to the regional center for certain categories of high
risk pregnancy and neonate should be considered mandatory to
satisfy minimal acceptable standards of care.

]rYPOVOU;)!IA lBSULTTI:G FROE A TIGHT !;TJCHAL COllD AT BTT(TH
;'Iilliam J. Cnshore a.'ld Robert H. Ush"r, Eeonat,u Unit, Royal,
Victoria I1ofJ!,ital, and Dept. of' Pediatrics, EcGiD. University,
j·:ontreal.

Infants with tight umbilic,u cord loops around the neck
n"y shift blood into the ::>lncenta as ?ressure on the cord
obst.ruct e tIlE' unbilical vc in earlier than the umbilical .
"rte!"J. If theFe infants rec:uire cord li:-;C\tior: and
br-ansectdon to deliver the body, si(7lif:!.cant blood Ions may
result.

!l100d vo'lume determinations (I125 Alhumin) have been
nerforced after birth 1..'111 such infants, lnth the following

Blood 75.3 ! 6.4 ml/ke, Red Cell Volume
25.3 + .1,.1 !it/k::;, Plasma Volume 1,9.5 :!: 5.1 ml/ke, and Venous
Herlatocrit 39.0 + 4.6'),. The value for Red Cell Volume is
sicnific3!1tly loiTer (p.(O.005) th:m, tJ;at pr",;iously. in
this Unit b"' Saie"l for infcnts HJ.t:1 J... core;
(32.4 + 2.6 This difference represents a blood loss
at birth of r0:'- aboub 50 in a f.\u1-term infont) ,with
c. resulti.n('l' in body iron content.

TiGht cord accounts for ' 1.1rce proportion
otherwise "..1nexnlsined casco of neonatal anemia occurr ....n3 in
this Affected infants are pcle and
'w,'ot0J1sive birth, '.dth a he,lrt
1lf.lI'I!l'lr, hIt othel'l·rice a,,;:>ee::- be una::'fected by the blood
loss.
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l'OSTl,ATAL GRG.pm OF Wi BIJ:rw.":IG!!T IZ:FArTS Gm::' EA3.LY
I1!TJA'nmCUS rU'f,UTIOn, \1iJ.15-'1.'" J. Goshore. Reza
"I'd Rooort H. Usher, "'eon,rtal Unit, Roynl Vict.oria lIos]lUel,
and D,,!,t. of Pedic.tr1.cs, l:CGill Univeroit;J', Lontreal.

A 2-:renr '-lith Ar':icen, and IntraliI1id
infusions ill prenzrtures under- 1500r.m and of normaf Heicht for

r..ow ir..cludeR 25 nntien-f-,s. VfJi.., Lnfusd.onn of
,\:c ':;c 1')0 c,llke!b:" "-,,,,'3 ix'"n usee. ":0 suY'!,lenent dlk
with and i.p1c ai'tlJr 21.. houve of c.:-;e.
Seven infa.nts 700-1000GLls Sll!'Vivcd 1 HCl;k, I..
remain alive. One -;:,f 18 1000-1500[718 dJ.?G..

Of" IF! nl')'H natients stuc!icrl since our abztr2.ct cn.tr1l.ttc('.
l"f't-:'ear, the folloHinr: obsarvations vcre ncdo in 15 '.'ho
surviveo 5" to 30 13) day::: of pc..ronter ')" r

n!ltrition: mean birth"ci::ht WIS ll70gms and
\-Tenks. Birthwci:ht \rTC-S reec.ined in 8 overage .sam DiTer
birthl.!eiO'ht "'"s ZJ5c;m Qt 21 and 5551:% e.t 30 l1c.:·S ,,-::;e.
At 36 l!lei[:!lt lJe.n
C':'!l, and heed CirClll"'1ference 33•.3 CT'!, ell a?pr::>::::'.TlV,:tll1S VD.._"J.cn

for normal intrauterine
T!'r..Ilsient elect:-O:"j"t.c ::!ld.

In of
lOOO[;!!1 or 1I=)S8 •. No infoctions rc<:::.tlted from •

nutrition in these infants, all of whom had vcan
neodles chanzed every other day, Uith cnrcfuL norut.orang, it

to &lpplement inndequctc milk
nreP.l"ture infants, urrtng c. D,,-lanced parent.erc.L diet

for induelline cerrtrnl enthoter.

'1'OLhiU\I CE OF TIll!: !'lE,m03.!·' INFANT FOR INTRAV'3HOUS LIPIDS
J. Ceshore "-I'd Robert H. Usher, Neonatel Unit,

Victoria Hos;,ital, and Dept. of Pedi"trics, l'icGill University,
Hontreal.

Tolerance for Intr1l1ir>id suspcns.Lon was studiec; in 13
newborns receivinG intravenous nutrition. Viben
1.5 - 2.0vn.hC of fc.t Here given in 2 hours, mean vdtw for
serum tri::lJ'cerides rose from to then fell to
23HP.l/::." \>Iithin 6 hours af'ter the infusion was stopped. In the
same time period, free £etty acid levels rose from a mean of
0.6 to 2.3 meq/L (rar.Ge 1.1 - 5.2), then fell acain to
0.6 me·:/L uithin 6 hours. Cholesterol 'iid not chance
simifice.ntl". Clirdcall" si"!lificont in clottinG

and in blood 02 C02 tensions have not been found
in the'se infnnts. Borderline hY!'oclycp.min HE\f, seen
in 1 infent and a P.li1d compensated metabolic ucidosis in
the hir,hest triclyceri<1e levels reached Hore 5.n.2
small for cevtational age. These data are
those of Gustafson et al (Acta Paediat. Scand, 61: 1/,9,
1972).

Preliminary results sum;est that maintaininc a constant
lipid Lnfusd.on over the \oThole day, J:'ather than givine the
daily dose over e. short period, usually marked
elevations of serum triel:icerides and fatty Constant
infusions of .3-4vn/kc:/day of Intralipid have been civen for
5-30 days in1remature infants of 1000-1500[,'IIls Hithout
lipemia. Inf:mts under lOOOvn often shou reduced
,dth lipemia developine at 2-3em!kc!day of constant

BLOOD VOLUME STUDIES IN COOMBS' POSITIVE INFANTS. G. Cassady,
R. Milstead, H. Dweck and Y. Brans. Univ. Ala. Sch. Med.,
Birmingham.

Blood volume was estimated prior to exchange transfusion in
32 infants with non-hydropic Coombs'-positive disease. Rh
(22) or ABO (10) disease was commonly accompanied by asphyxia
(Apgar < 7; 10 patients), anemia (hct. < 35%; 11), elective
prematurity « 37 weeks; 11), and operative delivery (13).
Studies were performed within 4h. of birth in 13 babies, with
in.12h. in 21, and ranged from 24-l20h. in the remaining 11.
Blood volume was estimated from the 10-min. T-1824 albumin
space and venous hematocrit.

The mean blood volume of 86.7ml/kg (± sd 13.4) in the pre
matures studied was nearly identical to the mean of 87.9ml/kg
± 13.6, concurrently obtained in 69 prematures without hemo
lytic disease. Mean blood volume in the 17 mature subjects
(86.9ml/kg ± 9.86) was significantly less than the mean value
in 16 matures without disease (98.3 ± 7.7; p < 0.001).

The direct relation of blood volume to hematocrit was sig
nificant (r = + 0.69, p = < 0.001). Blood volumes of < 80
ml/kg were present in 5 of 11 subjects with hct. < 35% but in
only 2 of 21 with hct. > 35% (p < 0.02).

COLONIZATION OF STAPHYLOCOCCUS AUREUS AND HEXACHLOROPHENE
BATHING OF NEWBORN INFANTS. C.T. Cho, H.C. Miller, D.C.
Jenkins and P. Leung. Dept. of Ped. & Path., U. of Kansas
Medical Center, Kansas City, Kansas.

A diluted hexachlorophene (8 ml. of 3% solution diluted in
about 120 mI. of warm water with a final concentration of ap
proximately 0.2%) has been used for bathing newborn infants
in our newborn nursery. During the hospital stay the normal
full term infants were washed once soon after arriving in the
nursery, generally within the first 4 hours after birth; in
fants requiring extended care were washed 3 times per week.

'On Dec. 17, 1971, "Ivory soap" substituted hexachlorophene
for bathing of babies, but hexachlorophene was retained for
personnel hand washing. The average rate of staphylococcus
aureus colonization was 3.4 (0.8-9.7) % for each quarter of
1968-1971. An abrupt increase in colonization had occurred
two weeks after the discontinuation of hexachlorophene. In
1972, the rate was 15.3% for its first quarter and a case of
severe staphylococcal abscess was observed in a premature
infant. Hexachlorophene was reinstituted and "Ivory soap"
was discontinued on April 1, 1972. Followup studies showed a
high, but gradual reduction of colonization rate.

OUr findings suggest that 1) it seems possible to maintain
low rate of staphylococcal colonization with a relatively low
concentration (0.2%) of hexachlorophene for bathing of new
born infants, 2) when using such low concentrations of hexa
chlorophene an extended period is required in order to re
duce an established staphylococcal colonization.

DETECTION OF FREE BILIRUBIN IN NEWBORN HYPERBILIRUBINEMIA 
fNFLUENCE OF DIRECT BILIRUBIN AND INFUSED ALBUMIN IN VIVO.
D.R. Chopra, S. Athanassiadis, J. McKenna, M. Fisher, Dept.
of Pediatrics and Dept. of Pathology, Val ley Medical Center,
Fresno, CaIi f ,

One hundred samples of serum were tested for the presence of
free bilirubin by electrophoresis as described by Athanassia
dis and Chopra et al. Free biiirubin was detected in 32 of
the specimens. In 20 of the specimens with free bi lirubin
(total bi lirubin more than 15 mg.%) the ratio of total bil i
rubin/total protein was 3.8 or greater, which fits with the
suggestion of Odel I based on the stoichiometric method dev
eloped by him. (This ratio suggests saturation of available
binding sites in the albumin.) In the remaining 12 samples
(total bi lirubin less than 15 mg.%), however, free bilirubin
was seen where the total bi I irubin/total protein ratio was
less than 3.8. This was also true when there was a high dir
ect bilirubin present in the serum, i.e. free bilirubin was
present at lower levels of total bi lirubin with high direct
biii ru bin Ieve Is.

In the presence of increased levels of direct bi lirubin
there was no apparent binding of bi lirubin to the globul in
fractions, as was seen with indirect hyperbilirubinemia. Free
bilirubin was seen at 9, 10 and 12 mg. % in babies weighing
less than 1000 grams. I.V. administration of salt free albu
min increased the total serum bilirubin by 1.2 mg.% and serum
albumin by·an average of 0.7 grams %. The effect of photo
therapy is being investigated.

NATURALLY OCCURRING PNEUMOTHORAX IN HYAI.INE MEMBRANE DIS
EASE. Daniel Cohen,* William Cochran,* Thorne Grisc0m*
and G.B. Clift;:;n-Harris* Dept. of Pediatric,
Med. for Women, (intr. by -
Charles A.

A retrospective 5 year study of all chest radiograph
reports of born at the Boston Hosp. for Women
turned up 234 cases of hyaline membrane (HMO)
in which the 1) clinical course, 2) blood gases and 3)
chest radiograph were consistent ,.ith th"t diagnosis. Of
those 234 cases there were 24 with associated pneumothor
ax, 5 of these occurring after IPPB ha.d been utili.zen.
the rest (19) occurring "naturally" in the course or the
disease.

When the 19 were studied as to hour of onset, birth
weight and gestational age of the infant interesting re
lationships were noted. No pneumothorax associated with
HMO occurred under 12 hrs. of age and only 1 after 72 hrs.
of age. The peak number, 9 cases, occurred between 25-
48 hrs. of age, occurred between 48-72 hrs. of age and
3 between 12-24 hzs , of "9P.. Al though HMrl V'as recognizp.d
in infants born as early as 23 wks. no cases of associa
ted naturally 'occurring pneumothorax showed up until the
33 wk. of gestation. There were 5 cases of HMO with
pneumothorax at 39-40 wks. of gestation yet there were
only 19 cases of HMO during that Z wk. gestation period,
an incidence of 26%.
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GLUCAGON STIMULATES HEPATIC BILIRUBIN PRODUCTION IN NEWBORNS.
Nancy H. and M. Michael Thaler. Univ. of California,
San Francisco, Dept. of Pediatrics, San Francisco.

Hypoglycemic infants frequently develop neonatal hyperbili
rubinemia. Hepatic heme oxygenase(HO), the enzyme which con
verts heme to bilirubin, is stimulated by hormones released
in response to hypoglycemia. TO determine whether this pro
cess may result in increased bilirubin formation in vivo, we
studied the effects of glucagon on conversion of heme to bili
rubin in normal and congenitally jaundiced rats (littermates).
Glucagon was administered intraperitoneally(IP); controls re
ceived saline IP. Hepatic hemes were labeled with the speci
fic precursor, a-ALA (3H or 14 C) given IP with glucagon or sa
line. At sacrifice, hr after injection, HO activity was
measured, and hepatic bilirubin content was assayed after
chloroform extraction, chromatography and spectrophotometry.
Specific activities of labeled bilirubin were then determined
in liver and serum.

HO activity (mpM bilirubin/mg protein/lO min) increased
significantly (p<0.005) in glucagon-treated rats (0.244) com
pared with controls (0.155). Bilirubin specific activity in
liver and serum of glucagon-treated rats were doubled during
the hr post-injection period. The bilirubin content of the
liver was 5.1 pg/g in controls and 8.4 pg/g in treated rats.

These results indicate that glucagon rapidly stimulates
bilirubin production in newborn liver, and suggest a possible
mechanism for hyperbilirubinemia associated with hypoglycemia.

EFFECT Of ElCHANGE TRANSFUSION WITH BLOOD Of "HIGH" oi ''LOW''
IlDl!TOCRlT ON TISSUE OXIG:&NATION OF IllFANTS WEIGHING LESS
THAN 12SOg AT BIRl'H. M. Delivoria-Papedopoulos, L. D.
Miller, P. A. Branca, R. E. Fbrster and F. A. Cski. Univ. of
Pennsylvania, School of Medicine, Philadelphia, and the
Upstate Medical Center, Syracuse, lIew York.

During the course of evaluating the therapeutic benefits
of earJy exchange transfusion in 21 infants weighing less
than 12S0g at birth en opportwrl:1iY was provided to stud;,y the
role of the OlIiYgm c&.rrJing capacity of the donor blood.
Measuremmt of pH, P02, psO and 02 saturation were made
before and at 3 and 24 hours post-exchange. ArteriaJ.-'Venous

content (AVD) difference was caJ.eulated. In 14
infants (Group 1) the mean hllllOg1obin fell 1:rcm 16S to 12.S
tp$ following exchange while in 7 infants (Group 2) the
htllloglobin value was unchanged. Prior to exchange the mean
AVD for the entire group was 3.2 ml. The AVD fell to 1.6 .
ml in Group 1 iJifBllts and decreased to onJy 2.6 ml in infants
in Group 2. For both groupa, the Dleen Pv02 rose frcm 42 DIll

Hg pre-exchange to 46 DIll at 3 hours and to S2.0 lIDII at 24
hours, reflecting the decrease in hemoglobin-ox;ygen affinity
produced by the exchange. Two infants died during the first
post-exchange day llI1d 3 had serious complications; all were
in Group 1. These data indicate the :1mportance of IIIldntain
ing the 0'2 capacity of the blood for exchange transfusion.
This will resuJ.t in no change in cardiac ou-q,ut for a con
stant ox;ygen consumption.

FETAL Uf.IlILICAL BLOOD FLOW MEASUREMENTS: COMPARISON BETWEEN
ANTIPYRINE METHOD AND ELECTROMAGNETIC FLOWMETER TECHNIQUE.
G. C. EllIllanouilides, K. Omori, W. Oh, T. Oikawa, and R.
Rosengart. Dept. Peds. ,UCLA Sch. Med ..Harbor Gen. Hosp.,Tor
rance, Calif.

To validate the conrnonly employed antipyrine(AP) method
for measuring fetal umbilical blood flow(FUBF), experiments
were perfonned in 9 fetal sheep preparations with simultaneous
flow measurement by the electromagnetic tech
nique. After spinal anesthesia and pentobarbital sedation,
the fetus was delivered by hysterotomy maintaining intact pla
cental circulation. Polyvinyl catheters were inserted in a
fetal femoral vein(FV) and artery and in a peripheral branch
of the umbilical vein(UV). The common umbilical vein was iso
lated for placement of the electromagnetic flowprobe. Antipy
rine solution was infused at a constant rate into the FV.
After 60 min, equilibration period, FUSF was calculated by the
Fick's principle using the antipyrine gradient across the
aorta and UV. Simultaneous measurements of FUBF were obtained
by EMFM at various intervals. Forty-five paired measurements
ranging from 200 to 800 ml/min. were obtained.

The results indicate that at low FUBF rates(200-400 ml/min)
good correlation exists between the two methods. However with
higher FUBF the AP method overestimates significantly the act
ual flow as measured by the EMFM. Since diffusion of AP across
the placenta is"a time dependent process, the reason for the
discrepancy may be a result of a relative decrease in AP dif
fusion rate at high umbilical flow rates.

TRIIODCYrHYRONINE (T3) IN THE HUMAN FETUS AND NEWBORN.
Allen Erenberg, Dale Phelps, Calvin J. Hobel and Delbert A.
Fisher, Depts. of Pediatrics and Obstetrics & Gynecology,
Harbor General Hospital, Torrance, California.

We have reported a high rate of thyroxine (T4) secretion
in the fetus and a TSH surge in the newborn which stimulates
T4 secretion and produces a state 'of neonatal thyroidal hyper
activity. The present study characterizes T3 levels in the
human fetus and newborn. T4, T3, free T4 (FT4) and FT3 were
measured in cord blood of fetuses 13 to 40 wks. gestation and
in newborn infants between birth and 120 hz-s , of age. T3 was
not detected in fetal blood before 24 wks. and the mean level
between 25 and 34 wks. (34 + 5.9 ng%) was less than that at
35-40 wks. (77 + 9.7 ng%). All values were below the mean ma
ternal conc. (193 + 7.7 ng%) between 13 and 40 wks. FT3 lev
els also were lower in fetal than in maternal sera; the mean
fetal FT3 at term was 234 pg%, whereas the maternal value was
447 pg%. T4/T3 and FT4/FT3 ratios were higher in fetal than
maternal sera throughout gestation. Serum T3 and FT3 concen
trations increase 6 fold during the first hr. of extrauterine
life and peak at mean levels of 420 ng% and 1260 pg% by 24 hrs,

after which they gradually fall to mean values of 228 ng% and
620 pg% at 120 hrs , These data indicate +·hat the fetus is T3
deficient and that the newborn becOmes chemically hyperthyroid
during the first 3 days, due predominantly to T3 hypersecre
tion. Thus, a state of fetal T3 deficiency is abruptly trans
formed to a state of T3 toxicosis by the events of parturi
tion.

PHOTOTHERAPY FOR NEONATAL HYPERBILIRUBINEMIA - A DOSE:RE
SPONSE RELATIONSHIP. Marcello Estrada, LeRoy C. Mims,
David S. Gooden and Robert V. Kotas, (Intr. by George Cas
sady). William K. Warren Med. Research Ctr., St. Francis
Hosp., Tulsa, Ok.

Phototherapy for neonatal hyperbilirubinemia has received
widespread acceptance and application without standardization
or individualization. Evidence has established that bili
rubin undergoes photodecomposition by absorption of energy
emitted from the blue region of the visible spectrum (420
490 nm). Since many physical and biological phenomena
follow exponential decay, it was hypothesized that the de
crease in bilirubin levels could be apprOXimated by this
function. Forty-four neonates with serum bilirubin levels
> 9.0 mgm% grouped (I-IV) according to energy received
(3.5-17 pW/cm). Radiation was measured with an I.L. 155
Color Radiometer. No significant difference occurred be
tween the groups as to weight, age, sex or level of biliru
bin at onset of therapy. The only significant difference
between the groups was the energy received and the 24-hour
bilirubin response. The 24-hour bilirubin decrease showed
a + correlation (r =0.723) when compared to energy received.
A nearly linear response is demonstrated between the 24-hour
bilirubin decrease and energy received.

Data is presented that offers standardization and ratio
nale in the use of phototherapy for neonatal hyperbiliru
binemia.

N•Y•CITY INFANT TRANSPORT SYSTEM (ITS): A PROGRAM OF
REGIONALIZED NEWBORN CARE IN AN URBAN SETTING. Angelo
Ferrara, and Sanford N. Cohen, N.Y. U. Sch , of Med. and
Bellevue Hosp , , Dept. of Ped , , New York, New York

The ITS transported 1712 infants between 4/71 and 12/72.
These high-risk infants originated at 60 different hosps , and
were received by 16 neonatal centers. 80% were accompanied
in transit by nursing personnel and the remainder by phy
sicians. Most infants were less than 3B weeks gestation
(82%). Mean birth weight was 1742± 532(lSD). Two compara
ble 9 month periods were analyzed (4/71-12/71 and 4/72
12/72). Significantly more infants (especially >2500 g) were
moved during 1972 and there was a decrease in transit time
(P<O.05). Overall mortality was unchanged (16.5%) but there
was a significant decrease in mortality among the larger
infants in 1972 (P<0.05). This difference was related to the
type of hosp , of origin, Le., there was a significant decrease
for infants born at voluntary hosps , , but no decrease for
infants born at municipals.

Two major changes in ITS occurred between 12/71 and 4/72:
special vehicles replaced older, less adequate ones; and in
tensive area -wide educational programs were conducted.
These preliminary data indicate that a well organized regional
ITS can have an impact upon the survival of high-risk newborn
infants in an urban setting.
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FATTY ACID COMPOSITION OF LECITHINS FROM AMNIOTIC FLUID REIA
TED TO GESTATION AND DEVELOPMENT OF RDS. Thomas A. Frantz,
Trygve Lindbach and Stanley N. Graven, Rikshospital, oslo,
Norway and Univ. of Wis., Dept. of Ped., Madison, Wis.

The lecithin fatty acid (FA) composition of 61 amniotic
fluid samples was determined. These included 17 from diabetic
mothers, 36 from Rh- mothers 8 from normal or pre-eclamp
tic mothers at gestational ages from 26-42 weeks.

The % of saturated FA increased from 58-70% at gestational
ages of 26-31 weeks to 75-90% after 37 weeks. Palmitic acid
comprised 24-51%, myristic acid 0-4%, stearic 18-44% and oHic
16-32% of the lecithin FA between 26-31 weeks. With increas
ing gestational age, the % of palmitic and myristic acids in
creased, while the % of stearic and oleic decreased.

Five of 27 infants delivered within 7 days of obtaining the
samples and 34-39 weeks gestation developed RDS. The lecithim
from the 5 patients with RDS had no myristic acid and decrea
sed palmitic acid (4 of 5 <60%) compared to healthy infants of
similar gestational age. Amniotic fluid lecithin from the 5
infants with RDS hud 16-35% stearic acid while only 2 of 22
healthy infants had >9% stearic acid (11 & 17%). The ratio of
stearic acid to oleic acid was >1.3 in all 5 infants with RDS
and <1.3 in all healthy infants.

Amniotic fluid from infants born between 34-38 weeks gesta
tion who develop RDS has lecithins with characteristic FA pat
terns. The % of stearic acid more closely parallels pulmonary

than the concentration of lecithin or the L/S ratio.

USE OF CONTINUOUS POSITIVE AIRWAY PRESSURE IN BILATERAL DIA
PHRAGMATIC PARALYSIS. Tilo O. Gerhardt, Eduardo H. Bancalari,
and Lee D. Mockrin (Intr. by William W. Cleveland), Dept. of
Pediatrics, Univ. of Miami, Sch. of Med., Miami, Florida.

The effects of continuous positive pressure breathing (CPPB)
were studied in a newborn infant with bilateral diaphragmatic
paralysis who required four months of mechanical ventilation
through a tracheostomy tube for respiratory insuffiency.
Without mechanical ventilation or CPPB for one hour, there was
clinical deterioration with a PaC02 greater than 100 mmHg, and
a Pa02 of 38 mmHg on 70% 02' The respiratory rate (RR) was 30
and the tidal volume (VT) was 19 mI. Expiratory time was pro
longed, and after 50% of the VT was expired the flow rate de
creased suddenly and the esophageal pressure became positive.
These findings suggest lower airway obstruction. After one
hour on 6 em H20 CPPB, there was improvement in the clinical
condition and the PaC02 was 73 mmHg and P02 75 mmHg on 70% 02.
The RR increased to 70 and the VT to 22 mI. The expiratory
time and the expiratory flow rate became normal and there was
no positive esophageal pressure. The negative esophageal
pressure required to produce the Same VT was less than that
needed when there was no CPPB. The increase in minute venti
lation observed during CPPB in this patient is the opposite of
what has been described in normal individuals. This, we be
lieve, is due to facilitation of inspiration which is impaired
in diaphragmatic paralysis and to increase in lung volume to
ward normal with resultant decrease in airway resistance and
improvement in lung compliance.

RISK OF NEONATAL SEPSIS FOLLOWING RuPTURE OF MEMBRANES
Barry Goldberg, Siegel and •.!:!. Campbell (Intr. by
C. D. Cook) Yale Univ. Sch. of Med., Dept. of Ped., New Haven.
- 235 infants with ROM>12 hours were studied at birth to
identify those at greatest risk from sepsis (during first 48
hrs.) A simple evaluation score "for some major risk factors
was combined with examination of the gastric aspirate. Each
infant scored 1 each for prematurity «37 weeks) and maternal
pyrexia> 100.5°F; and 2 each for membrane rupture >24 hrs. and
Apgar score<7 at 1 min. The aspirate was considered positive
with >5 polymorphs per H.P.F. Sepsis (clinical signs + pos.
blood culture) did not occur in any infant with a neg. aspir
ate (0/132). Of 103 pos. infants 12 sepsis.
The relationship to the sepsis score is shown:

Group Score Infants Pos. asp. Sepsis Risk (%)
1 0-2 130 44 0 0.0
2 3-4 76 38 4 5.3
3 5-6 29 21 8 27.6

If the sepsis score was combined with a pas. aspirate, the
risk of sepsis in groups 2 and 3 increased to 10.5% and 38.1%.

A systematic approach to identification of risk and use of
antibiotics can be outlined. Infants who score <2 require no
action. Examination of aspirate is indicated for all other
infants. If Pos., close observation is maintained and if the
sepsis score is >2, a blood culture and chest x-ray are ad
visable. The infant's clinical condition should determine the
use of antibiotics but "prophylaxis" for group 3 may be j us ti
fied if facilities for close observation do not exist.

GRQWTH & DEVELOPMENT OF LOW BIRTH WEIGHT INFANTS (1 Kg OR
LESS); PRELIMINARY OBSERVATIONS. Richard Q. Grassy,
Rudolph ! . Richard Q. Zachman, and Stanley!.
Univ. of Wis., Dept. of Peds., Madison, Wis.

From August 1968 through December 1971 87 infants weighing
680 grams to 1000 grams were admitted to the Regional
Neonatal Intensive Care Unit of St. Marys Hospital, Madison,
Wisconsin. Twenty one of 27 survivors have been followed for
periods up to 4 years. Of the 6 lost to follow-up one died
of Sudden Unexpected Death Syndrome at age 4 months.

Neurological development was normal and no handicaps were
noted in 15/21 infants. Major neurological handicaps were
observed in 2/21 (hemiparesis; spastic or). Minimal delay
in language development alone was noted in 2/21. Minimal
delay in gross motor development alone was seen in 2/21.
Ophthamological abnormalities were observed in 3/21 (RLF 2;
squint 1).

The majority of children reached or exceeded the 3% tile
for height and weight by 12 months of age. All infants
attained head circumferences above the 3% tile by 12-18
months of age.

INGUINAL HERNIA: A SURGICAL COMPLICATION OF BELOW 1000 GRAMS
PREMATURE INFANTS. Q. Harper, Alfredo
cepcion Sia. Department of Pediatrics, Downstate Medical
Center, Brooklyn, N.Y. (Introduction by Dr. M. Robinson)

Multiple medical problems have been reported in under
1000 grams infants. Surgical problems however have not been
commonly noted. We were surprised therefore to find that 11
of 38 consecutive surviving below 1000 grams infants (30%)
developed bilateral or unilateral inguinal hernia, most be
tween 10-16 weeks of age. Those infants with both respiratory
and gastrointestinal disturbances appeared especially prone;
2/3 of this group developing inguinal hernia. Females were
affected disproportionately, 7 out of 21 females (33%) being
affected while 4 out of 16 males (25%) were affected. Trans
illumination was negative in all. The hernial sac contained
ovaries in 28% (2/7) of the affected females. Incarceration
occurred in 18% of the cases. Mortality was 9% of those
affected. Eight of the 11 cases were confirmed to be bi
lateral at surgery.

Our study indicates that the incidence of inguinal hernia
is high in below 1000 grams infants. Contrary to expectation
females are particularly susceptible as are those with both
respiratory and gastrointestinal disturbances in this weight
group.

FLUID PfDSPfDL!PID CDNCENTRATICl'!S AND PlJIH)NAR:{ RE
TRACITVE PROPERl'IES OF THE NLWBOm. Jdm w.e. Johnsm, Henry
H. Lim, H. Lorrin Lau, (Irrtr-, by Gerard B. Odell), Johns
Hopkins thiv. Seh, of Dept , Ob-Gyn, Balto., Md.

There is cmsiderable controversy regarding the predictive
significance of anniotic fluid phoepholipid concentrations to
respi:rl3.tory functioo in the newborn. HCMever, little atten
tim has teen given to the relationships tetween these amnio
tic fluid ccsrponents and the nechanical recoil properties of
the newborn lung. The purpose of this newborn lamb stuqy was
to determine the relationships tetween anniotic fluid lecithin
(AFL) and sphingalo/elin (AFS) coocentrations to 1) gestatioo
al age, and 2) specific pulmmary ret:rl3.ctive properties at
delivery (lung volunes and extract surface tensions).

The correlatim between AFL/AFS and gestatimal age was
not statistically significant. HCMever, the AFL/AFS was al
wif!¥s less than O.8 in pregnancies belCM 136 clays duraticn.
AFL/AFS values of 0.8 or greater were observed in 1/2 the
pregnancies over 136 clays duration. Significant correlatims
were observed between pu1Jocnary distensibility and deflatioo
properties and lung extract surface tensims values. HCMever
nme of these pararreters of pulmmary elasticity were found
to correlate with AFL, or AFL/AFS when gestational age was
considered in analyses of partial correlatim coefficients.
The results indicate that lamb AFL/AFS values as determined
by our nethodology are helpful as indices of pulmcnary matur
ity. Hcwever, these values are not indicative of specific
alveolar surface tension prq>erties.
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LACK OF PLACENTA TO INFANT TRANSFUSION WITH DELAYED
CORD CLAMPING AFTER CESAREAN SECTION DELIVERY. F.
Kleinberg*, R.Phibbs and L. Dong*. Dept. of Ped. and
Inst,NHlI Sp. Ctr.of Res.-Pulm, Univ of California, Son Francisco/Ca.

To estimate the infant blood retained in the placenta after cord Clamp
ing, we measured total and fetal hemoglobin in the whole homogenized
placenta and in cord blood. We calibrated the method by adding known
amounts of fetal and adult hemoglobin to the homogenate. Observed and
predicted values correlated well (r=.991,S.D••• 6cc). Placental blood
volume (PRY) is expressed as cc;kg infant body weight and plotted a
gainst time (T) between delivery and cord clamping which varied from 5
to 115 sec.

The figure shows the regression lines for changes in PRV with T in 30
normal vaginal and 18 normal cesarean section deliveries. The 2 regres
sions are significantly different (P<O.05) by analysis of co-variance.
When T<30 sec, the mean PRVof the 2 groups were the same. When T
30 sec, the mean PEVof the vaginal group was half that of the c-sec
tions(P<.OOl). PRVfor infants of diabetic mothers born by c-section are
j 40 - -- the same as the normal c-section group.

- - PBV for preterm infants and asphyxiated
infants are the same as the normal vagi
nal deliveries when plotted against T.
These results imply that infants born by
c-section under the usual circumstances
do not receive the placenta transfusion
that occurs in normal vaginal del iveries.
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VITAMIN E & RETROLENTAL FIBROPLASIACRLF) L.Johnson,D.Schaffer,
T.R.Boggs,UofPa Med Sch,Penn & Chi Idrens Hosp,Phi la.Ped. Dept.

Immature human infants develop RLF in the absence of oxygen
(02) abuse, though fortunately less frequently and to a less
severe degree than in its presence. The vasculature of the im
mature retina is peculiarly sensitive to changes In 02 tension.
Human retinal vessels normally develop entirely in the intra
uterine 02 environment. Therefore, in the prematurely born,
these vessels are exposed to abnormally high 02 tensions even
in the absence of 02 therapy. Premature infants are, to a
greater or lesser degree, deficient in Vit E, the antioxidant
of biologic membranes. The possibi I ity that Vit E deficiency
predisposes to the development of RLF is being assessed by a
clinical trial in which alternate infants are started on Rx
with E or a placebo (Hoffman LaRoche parenteral preparations)
within 4 to 24 hours of birth. Retinae are examined weekly dur
ing the period of vessel immaturity and/or proliferative RLF
and bi-weekly or monthly during stabi lization and regression.
The incidence of cicatricial RLF and sequelae wi I I be assessed
by examination under anesthesia at age I year. The results of
the first 8 months experience is reported below:
Surviving infants (2500gm Total # Vitamin E Placebo

Incidence of active RLF 11/45 (24%) 3/22 (14%) 8/23 <35%>
Duration of active RLF

Jess than 7 days
less than 14 days
more than 14 days

Max severity active RLF

THE GASLESS ABDOMEN IN THE INTUBATED NEONATE. ! . George
1.. !22. and Harper. Dept. of Ped.

and Radiology. Downstate Medical Center, Brooklyn, N.Y.
(Introduction by Dr. M. Robinson)

Complete absence or marked decrease of intestinal gas was
observed by x-ray in 64% of 40 consecutive neonates who under
went oro tracheal intubation and were maintained on the Bird
respirator. This phenomenon was not encountered in other
non-intubated sick newborn controls.

Bowel gas disappeared in as little as 6 hours after intuba
tion. Many infants continued to have bowel movements while
the abdomen remained gas1ess. Studies with radiopaque media
and instilled air showed that propulsive bowel activity was
present. Bagging through the endotracheal tube generally did
not reintroduce significant amounts of gas into the bowel. A
normal bowel gas pattern returned in the small number of
patients who were successfully extubated.

Mortality was not significantly different in those who did
or did not develop a gas1ess abdomen. Below 1000 gms. infants
tended to develop a gas less abdomen more often than larger
infants. No constant relationship between intestinal gas dis
appearance and blood pH, pC02 or 1'02, or the level of spon
taneous somatic or respiratory activity was noted.

Our data indicates that the most likely mechanisms for the
gasless abdomen is obstruction of the infant's oropharynx by
the orotrachea1 tube. Gas already present in the gut is
expelled as flatus and to a lesser extent absorbed across the
bowel wall.

CARDIAC PERFORATION BY UMBILICAL OXYGEN CATHETER IN
NEWBORN PUPPY. Kenneth R. Kollmeyer, Reginald C.

Leonard I. and J.
o Col. of Med., Dept. of Ped.,

Intravascular catheters are being utilized for
continuous measurement of oxygen tension in neonates.
One of these catheters uses a metal oxygen sensing
electrode which extends 1 em beyond the catheter tip
into the bloodstream. As part of a study of respira
tory chemoreceptors, such catheters were positioned
in the right ventricle of three neonatal puppies via
an external jugular vein. A 1.1 kg, 27-day-01d
puppy had a cardiac arrest 20 minutes after inser
tion of .the catheter. At autopsy, cardiac tamponade
was found to be the cause of death. The HydronR
coated metal oxygen sensor tip was found protruding
from a perforation in the anterior right ventricular
myocardium. In 30 other puppies when a similar
catheter without the oxygen electrode was used there
was no evidence of myocardial damage. The anterior
wall of the right ventricle in the parasepta1 reqion
was found to be exceptionally thin «1 rom) in both
canine and human neonates. Accordingly, although
complications have not yet been reported in human
infants, extreme caution should be employed in posi
tioning continuous recording intravascular metal
oxygen electrOdes.

RESPIRATORY SENSITIVITY TO C02 IN NEONATES. D.B. Klain, \ .N.
Krauss, P.A.M. Auld, Dept. of Ped., Cornell Univ. Med.
New York City.

Respiratory sensitivity to carbon dioxide in adults with
chronic lung disease has been shown to be correlated with
timed vital capacity, indicating that the apparently reduced
sensitivity in these patients is due to mechanical limitations
of pulmonary function. Eleven AGA premature infants of birth
weight between 964-1920 gm. and 5 healthy full term infants
linderwent studies of respiratory sensitivity to C02. Five
per cent CO2 was rebreathed in 40% oxygen and the slope of
the line minute volume vs. C02 determined (method of Read).
All infants underwent determinations of compliance, total
pulmonary resistance, and functional residual capacity. Term
infants had a mean response of 361 cc/min/mm. Hg Pco2 during
their first week of life. This was significantly greater
than infants born at 28-32 weeks gestation or 33-36 weeks
gestation when studied at birth. Low birth weight infants
increased their C02 sensitivity with increasing post-natal
age, reaching that of term infants by 40 weeks post- concep
tion. No correlation (r=0.2) was found between mechanical
factors and C02 sensitivity, indicating that neurological
maturation is a major faCtor in determining the C02 sensitiv
ity of low birth weight infants.

SIGNIFICANCE OF C-REACTIVE PROTEIN (CRP) IN CORD BLOOD. Irving
Kushner. Avron Y. Sweet, Belinda Yen-Watson, William N. Ribich,
and Judith Merk, Case Western Reserve Univ. Sch. of Med. at
Cleveland Metropolitan General Hosp., Depts. of Med. and Ped.,
Cleveland.

Inflammation and tissue necrosis result in CRP formation,
and this protein does not cross the placenta. Accordingly,
cord sera were analyzed for CRP content to determine its
relationship to abnormal clinical states in the newborn. A
radial diffusion technique sensitive to 1.5 was used.

At this county hospital 1420 samples were studied (97.6% of
births during a 5 1/2 month period). CRP was detected in 68
(4.8%). CRP was more frequently found (1' < .005) in infants
with the following diagnoses: birth weight less than 2500
grams (25/173, 14%); gestation less than 36 weeks (19/81, 23%);
amnionitis (12/26, 46%); maternal fever during labor or
delivery (10/22, 45%); and prolonged rupture of membranes
(17/68, 25%); as well as hyaline membrane disease, neonatal
asphyxia and neonatal death. Cord blood was positive in 8 of
19 infants who died in the neonatal period. CRP-positive
cord bloods were found 2 1/4 times more frequently at this
hospital than in 1772 samples obtained during the same period
from a voluntary hospital with a middle class population.

The findings suggest that intrauterine fetal inflammation
and tissue necrosis are related to some underlying causes of
premature onset of labor as well as to low socio-economic
status.
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CHANGING PATTERNS OF STAPHYLOCOCCAL COLONIZATION IN NEWBORNS:
Irwin J. Light, Harry D. Atherton, James M. Sutherland, Univ.
of Cinti. Col. of Med., Dept. of Ped., Cincinnati.

Epidemics of staphylococcus aureus 80/81 which plagued
newborn nurseries a decade ago are rare in present day nurs
eries. In contrast group II staphylococci are frequently en
countered. To examine changing patterns of staphylococci
25,662 surveillance cultures obtained from 9216 newborn in
fants between 1960-72 have been reviewed. Hexachlorophene
handwashing has been employed throughout the study period;
daily hexachlorophene bathing was used in the full-term nurs
ery from 1965-67. In the full-term nursery S. aureus de
creased from 17.8% to 6.5% (p(.OOl). This decrease occurred
prior to the introduction of hexachlorophene bathing, did not
change during the hexachlorophene bathing period and remained
low during the four years following cessation of this proce
dure. A similar decrease in S. aureus 80/81 from 10.7% to
6.4% (pe.02) occurred in the premature nursery although daily
hexachlorophene bathing was never used in this nursery. In
the newborn nursery a similar decrease in group II staphylo
cocci began prior to and persisted during the period of hexa
chlorophene bathing but rebounded to pre-hexachlorophene
levels following cessation of this procedure. The data sug
gest that a spontaneous decrease of 80/81 staphylococci has
occurred independent of hexachlorophene bathing. In contrast
an increase in group II staphylococci occurred following
cessation of hexachlorophene bathing.

ORAL THERAPf OF VITAMIN E DEFICIENCY IN PREMATURE INFANTS.
David K. Melhorn and Samuel Gross, Dept. Ped.,CWRU Sch. of Med.
Cleveland.

Vitamin E deficiency with anemia in the small premature in
fant is often neither prevented nor corrected by oral adminis
tration of commonly-used fat soluble forms of E. This study
compares the responses to f'at-so luhl e-s tocopherol acetate (FSE)
and water-soluble polyethylene glycol 1000
succinate in 159 infants of gestational age from 28 to 36 wks.
Data obtained at 6 weeks of age, the most pronounced period of
E deficiency include:

E Level RBC H202 MDA HCT Retic
Groups Fragility% (nm) (%) (%)
1. No supplement 0.32 76 345 25.8 9.6
2. FSE oral suppl. 0.58* 44* 290 28.3* 6.0
3. WSE oral suppl. 1.28* ** 15* ** 188* ** 32.4* 3.2* **
4. Formula with FSE 0.42 55* 256* 27.0 5.6*
5. Formula with WSE 0.82* ** 23 210* ** 31.0 3.2* **
*p <0.01 (vs no suppl.) **p <0.05 (vs FSE oral supplement)

Satisfactory gut absorption of FSE is not attained until ges
tational maturity is reached, and elevated H202 fragility and
MDA indicate increased RBC lipid peroxidation auring E defi
ciency. In contrast, WSE is efficiently absorbed, as shown by
E tolerance index (ETI=8 hr. tocopherol level--Baseline level;
25I.U E/Kilo given): FSE=3.0, WSE=7.3; P<O.Ol. Thus, WSE as
<><.tocopherol polyethylene glycol 1000 succinate is a prefera
ble form of oral E supplementation.

THE EARLY NEONATAL PERIOD OF 100 LlVE-RORNS OF MOTHERS ON
METHADONE. Philip:!. Lipsitz and Saul R1atman, Mt. Sinai
Sch. of Med., Beth Israel Med. Ctr., Dept. of Ped., N.Y.C.

From Jan. 1967 to Jan. 1973, we have taken care of 100
newborns delivered to mothers taking methadone. The dose
of methadone taken was from 40 to 120 mg. daily. Only 5
pregnant patients were on doses of 50 mg. or less. All
the newborns at delivery had Apgar scores greater than 6
and the majority scored more than 7 at one minute. The
mean birthweight was 2786 grams (range 1176 to 4338 grams).
Gestational age was 30 to 40 weeks. Twenty-six weighed
2500 grams or less and of these 54% were A.G.A. and 46%
S.G.A. The sex ratio was male: female 1.2:1. A major con
genital anomaly was noted in 1 newborn and 2 had supernu
merary digits. There were 2 neonatal deaths in this group.
Symptomatology of narcotic withdrawal was graded according
to the system of Kahn, et. a1., (J. Ped. 75:495, 1969).
Grade II symptoms occurred in 53% and grade III in 5%.
Three newborns had seizure-like activity. We propose a
numerical scoring value of withdrawal symptoms so that
everyone dealing with these newborns uses a standard grad
ing system. The onset of symptoms occurred in the first 4
days of life in 78% of the symptomatic newborns. Bilirubin
levels:> 13 mg% occurred in 14%. The newborns were ob
served in the hospital for a mean of 16 days range (7-78).
All but 8 were discharged in care of the mother.

STATEWIDE REDUCTION OF NEONATAL MORTALITY THROUGH EFFECTIVE
REGIONALIZATION OF NEWBORN INTENSIVE CARE. Belton P. Meyer.
Thomas C. Harris. Wi Iliam J. R. Dai Iy. and Frederick K. Baum.
Good Samaritan, St. Joseph's Hosps. and Arizona State Health
Dept., Phoenix; and Tucson Med. ctr.and the Un iv; of Ari zona
Col. of Med., Tucson.

We have previously reported (SPR,1971) a reduction in neo
natal mortality among infants born in, or transported from
rural hospitals to, centers. In 1970, state subsidization of
costs of transport to and care in 4 deSignated newborn centers
in 2 cities permitted uniform statewide distribution of care.
Five years experience with systematic regional newborn care in
Arizona can now be reviewed. Eleven percent of newborn in
fants in Arizona are compromised annually by prematurity or
significant illness. Following establishment of a regional
intensive care and transport system in 1967, the percentage of
these infants cared for in centers increased from 0 to 50.7%.
Concomitantly, state neonatal mortality rate has declined
from 17.3 to 11.5, whiIe the U.S. neonatal mortality rate de
clined from 17.2 to 13.8 deaths/IOOO live births. This de
cline in neonatal mortality has been sufficient to improve the
state rank of the Arizona infant mortality rate from 43rd of
50 states (1966) to 11th of 50 states (1972) despite a fail
ure of the state rank for post-neonatal infant mortality rate
to improve during the same Interval. Uniform regional distri
bution of effective newborn care wi II result in significant
reduction of neonatal mortality.

OF ARTERIAL PRESSURE IN DEPRESSED AND NORMAL
TERM NEWBORNS DURING THE FIRST HOUR OF H. Modanlou,
B. Siassi and E.H. Hon. (Intr. by P.F. Wehrle). Dept. of Ob.
and Peds., L.A. County-USC Medical Center.

Direct monitoring of arterial pressure through an indwelling
aortic catheter is part of the treatment in acutely ill new
born infants. A prospective project was designed to study
high-risk and normal pregnancies during labor and the immed
iate post-natal life. In 150 term neonates diastolic
and mean aortic pressures were recorded contlnuously and the
data were analyzed at 4, 8 16, 32 and 64 minutes of age.

Patients were divided inio 4 groups according to thelr Apgar
scores at 1 and 5 minutes as fOllows:

Group I I34 Apgar score flGroup II 116 bts , : Apgar score 1 mln.
Group III 13 pts.: Apgar score 5 m1n.
Grou IV 137 pts. : Apgar score 5 mln. .

The cord was clamped prior to the first breath ln
all groups. The low Apgar score groups (Groups I and III) had
generally higher systolic, diastolic and mean arterial pres
sure during the entire period of ob$ervation compared to high
Apgar score groups \Group II and IV).

of Group I 1nd II showed statisticallY signifi
cant dlfferences (p<o.05 at 4, 8 and 16 minutes for systolic;
and 4 minutes for diasto ic pressures. Such comparison between
Group and IV showed statlstically significant differences
(p<O.OOl at 4 minutes for diastolic blood pressure. No sta
tlstical y significant differences of mean arterialloressurev
were founa between Group. I and II or between Group II and I
during the entire period of observation.

This study shows that depressed newborns at birth have higher
systolic, dlastQlic and mean arterial blood pressure.durtinQ the
flrs t hour of 11fe and these dl fferences are more eVlden (lur
ing the first 16 minutes.

21 - 69 days
14.0 + 1. 72
13.5 ±1.45
14.6 ± 1.97
13.7 ±0.99

Mean FNC

NG
NG-M
NG-P

lGR
IDM

< 21 days
13.3 + 1.34
13.4 +1.29
13.0 ±1.46
12.3 ± 1.46
11.6 ± 1.31

(*Dr.Sumners:Nava1 Reg.Ctr.,Jacksonvil1e,F10rida)

FINGERNAIL NITROGEN ACCRETION IN THE FOETUS AND NEWBORN. W.
Lockard, Y. Brans, J. H. Dweck, and G. Cassady. unIV.
Ala. Sch. Med., Birmingham.

Fingernail samples were collected within 69 days of birth
from 26 infants who were normally-grown prematures (NG-P), 30
intrauterine growth retarded infants (IGR), 11 infants of dia
betic mothers (IDM), and 89 normally grown mature infants
(NG-M). Fingernail nitrogen contents (FNC) were determined on
a total of 163 samples by a micro-Kje1dah1 technique.

Mean FNC for each group showed no increase during the first
21 days of life. During that period, there was no difference
between NG-P's and NG-M's but lGR's and IDM's had lower values
than their NG peers (p< 0.005 and p< 0.001, respectively).
After 21 days of age the mean FNC of lGR's increased signifi
cantly (p< 0.01) and became similar to that of NG.

These data confirm previous observations from this labora
tory that the mean FNC in certain compromised newborns is low
er than in their normal peers. They point to intrauterine
growth impairment as a factor affecting the pattern of foetal
nail nitrogen accretion and suggest that FNC at birth may be a
reflection of the quality of foetal cell development. They
further suggest that recovery occurs within two months of birth.

(g N/lOOg sample):
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FETAL AND NEONATAL BIOCHEMISTRY AND pH:
H. Modanlou, S-Y Yeh and LH. Hon. (Intr. by p.r. Wehrle).
Dept. of Ob. and Peds., L.A. County-USC Medical Center.

A prospective project was designed to study high-risk and
normal patients durlng labor and the neonate immediately after
birth. In 143 term pregnancies scalp pH measurements were done
in early labor, at 5 cm and full cervical dilatation and im
mediately before delivery. pH measurements were also done on
umbilical artery and venous blood and on umbilical arterial
blood at 4, 8, 16, 32 and 64 minutes of age.

Patients were divided into 3 gr(oups b

6sed
on their umbilical

arterial pH as follows: Group I llpts. pH67.12, Group II
(26pts.) pH: 7.13 to 7.18, Group III (1 6pts.)

Group I had a generally lower pH during the fetal and neo
natal period than Group II. Group II in turn had lower pH than
Group III. Comparison of Groups I and II revealed statisti

significant full cervical
\p=0.04J, umbilical artery \p=O.OOl), umbllical veln
Comparison of Group I and III showed statistically significant
differences at full cervical dilatation (p=O.OOl), before de
livery (p=0.04), umbilical artery (p=O.OOl) and vein (p=O.OOl),
at 4, 8, 16 and 32 minutes of age with respective P values of
0.02, 0.002, 0.003 and 0.01. Comparison of Group II and III
showed statistically significant differences at full cervical
dilatation (p=0.006), before delivery (p=0.002), umbilical
artery (p=O.OOl) and vein (p=O.OOll, at 4, 8 and 16 minutes of
age with respective P values of 0.001, 0.04 and 0.003.

Since umbilical arterial blood pH reflects the biochemical
(acid-base) status at birth, this study supports the idea that
labor and delivery are asphyxiating processes and that depres
sed newborns recover from acidosis at a much slower rate.

PERSISTENT ELEVATED GLYCOGEN CONTENT IN SUBCUTANEOUS ADIPOSt:
TISSUE FROM OFFSPRING OF DIABETIC MOTHERS AND SMALL-FOR-GES
TATIONAL AGE NEWBORN INFANTS. Ellen F. Monkus, Duna Penn,
and Milan Novak, Dept. of Ped., Univ. of Miami, Sch. of Med.,
Miami, Florida.

Glycogen content of adipose tissue of normal fullterm human
infants, like the blood glucose, falls rapidly in the first
hours of extrauterine life. Lipolysis, as evidenced by in
vitro glycerol release, increases to a maximum at a few hour-i
of age, remains elevated but gradually decreases in the first
days of life. Glycogen content (mg/gm wet weight) of adipose
tissue from offspring of diabetic mothers (IDM) have preVious
ly been shown to be increased in the first hours of life and
also to disappear much more slowly than in t ,e normal infant.
This finding was not due to intravenous glucose therapy. Pre
sent investigations show adipose tissue from small-for-gesta
tional age infants (SGA) following the same pattern. The high
est glycogen levels were found in two SGA. Certain J.DM and
SGA also had increased in vitro glycerol release from intact
fragments of adipose tissue.

Both IDM and SGA tend to suffer hypoglycemia in the first
hours and days of life, IDM because of hyperinsulinism and SGA
presumably because of inadequate liver glycogen secondary to
intrauterine malnutrition. They may also be hyperinsulinemic
(LeDune). These studies show that at least the adipose cells
of IDM and SGA are not suffering a lack of carbohydrate for
energy requiring processes, in spite of hypoglycemia. They
imply that the utilization of carbohydrate stores in these
two groups of abnormal infants may be faulty.

REPEAT PERINATAL DEATHS. Richard L. Naeye, William A. Blanc,
Depts. of Pathology, Pennsylvania State University College of
Medicine, Hershey, Pa, and Columbia University College of
Physicians & Surgeons, New York City.

The current study jointly analyzed maternal and fetal
factors in repeat unsuccessful pregnancies in a series. of 783
consecutive fetal and neonatal deaths. Multiple maternal
factors were found to interact in their effects on fetal and
neonatal disorders so multivariant analysis was used. The
following factors were included in the analysis: number of
unsuccessful pregnancies, gestational age, smoking habits,
number prenatal clinic visits, late gestational vaginal
bleeding, cord prolapse, interval since last pregnancy,
whether pregnancy was wanted, sex of newborn, family economic
status, race, work during pregnancy, marital status, mother's
height and age. The amniotic fluid infection syndrome was
identified in 23% of cases with no previous unsuccessful
pregnancies, 31% of first pregnancies, 55% of pregnancies with
two or more previous losses, and 47% of cases with preVious
premature infants who survived. The incidence of cytomegalo
virus lesions increased from 1% in the first to 7% in the
third group. As expected, Rh erythroblastosis fetalis
increased in incidence with unsuccessful pregnancies and
previous premature deliveries. Of ten other relatively common
fetal and neonatal disorders, none had a significant
association with previous premature deliveries and perinatal
losses.

TOLERANCE AND METABOLISM OF INTRAVENOUS INFUSION OF A TRI
GLYCERIDE EMULSION IN NEWBORN LAMBS. A. Otten, E. Dolanski, L.
Victorin, H.C. Meng, M. Stahlman. Depts. physiology &Ped1at
rics, Vanderbilt Univ. Sch. Med., Nashville.

High caloric source, essential fatty acid content and iso
tonic nature of a triglyceride emulsion make it an ideal intra
venous nutrient for newborns, if the triglyceride provided is
metabolized without adverse effects. Soybean oil (10%) and egg
phosphat ides (1.2%) was administered intravenously as Intra
lipid in 8 newborn lambs on the 1st and 7th day of life. Two
dosages 3 hrs apart of fat 0.5 g/kg were given in 5 min. In
fused triglycerides and phospholipids were eliminated from the
circulation at the end of the observation period; on the 1st
day of life after 120 min; on the 7th day after 60 min. Free
fatty acid levels increased from 0.9 Mmol to 2.0 pmol in 10 to
30 min. On the 7th day of life this increase was faster than on
the 1st day. Ketones rose from 0.1-0.2 pmol/ml to 0.5 pmol/ml
in 30 to 120 min. There was no significant change in blood glu
cose, pyruvate or lactate. There was a tendency for decreasing
P02 in the first 30 min after infusion, but no significant
change in pH or PC02. Temperature was stable. Platelets de
creased between 30-50% but returned to normal after 2-3 hrs.
Transaminases and bilirubin remained normal. The infused tri
glycerides were tolerated at the first day bf life, but the
elimination of the administered fat from the circulation was
faster on the 7th day. No toxic side effects could be observed.
These results suggest that Intralipid may be well handled by
the normal newborn, and could be a useful and safe source of
calories when parenteral alimentation is the route of choice.

FETAL AND MATERNAL PLACENTAL BLOOD FLOW IN THE BABOON.
John raton, David I. Fisher and Boyd I. Metzger. (Intr. by
Samuel P. of Ill. ColI. of Med., Dept. Ped.,
and Northwestern Univ. Med. Sch. Dept. Med., Chicago.

Fetal and maternal placental blood flows were estimated in
6 pregnant baboons between 160-170 days gestation (term 184
days); both fetal and maternal intraplacental distribution
were measured simultaneously for the first time to evaluate
the efficiency of placental exchange. Fetal placental blood
flow was measured by the antipyrine equilibration technique
and its intraplacental distribution estimated using radio
active microspheres. Maternal placental blood flow was
measured following a left ventricular injection of differently
labelled radioactive mlcrospheres and the intraplacental
distribution estimated by the same method. The mean maternal
placental blood flow was 46.2 ± 10.2 ml/min and the mean fetal
placental blood flow was 76.8 ± 16.6 ml/min. When blood flow
to placental lobes (cotyledons) was examined the ratio of
maternal to fetal flow was 0.66 ± .40 (range 2.19 - 0.09).
From these data the effective placental blood flow was calcu
lated as 45.9 ± 6.6 ml/min (range 35.2 - 53.3) on the basis
that the optimal functional placental perfusion ratio between
maternal and fetal circulation is one to one. When compared
with a functional measurement of effective placental blood
flow (antipyrine clearance - mean 34.8 ± 2.9 ml/min) the lobar
maldistribution of maternal and fetal placental blood flow
accounted for 71% (range 35 - 90%) of the functional
inefficiency of fetal placental blood flow.

INCUBATOR CONTROL AND PREMATURE SURVIVAL. Paul H.
perlstein, Neil K. Edwards, Harry Atherton,-ana-
James M. Sutherland, of Col. of Med.,
Dept. of Ped.,

Using a computer to establish a stable neutral
thermal incubator environment resulted in a signifi
cant improvement in survival of 1001-2001 gm prema
tures. 44 infants are included in this study.
Their selection was based on 1) a birth weight of
less than 2001 gms, 2) arrival in the special care
nursery when a study incubator was available, and
3) random assignment to a computer controlled envir
onmental study group by sealed envelope selection.
Sex, race, and birth weight were used to match each
study infant with a routinely cared for control in
fant. Of the 44 study infants 12 died (27%). 20
(45%) of the 44 control babies died. The 2ifference
between these groups is not significant (X =3.143,
p=0.25). 33 of the study infants weighed between
1001 and 2001 gms. 4 of these infants died (12%)
whereas 11 (33%) of the 33 matched control babies
died. The dif2erence between these two groups is
significant (X =4.23, P less than .05). The im
proved survival for infants in the computer con
trolled incubator may be related to a lower number
of apneic spells and greater cardiac rate stability.
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THE NEWBORN. Paul H.
Charles J. GluecK;iand
of C1nt1. Col. of Med.,

hours

grams
weeks

> 24
22
1440
30.4

hours

grams
weeks

42
1666
32.4

S 24

3.9 hours 93.5 hours
(range 0 to 24) (range 29 to 524)

Number with RDS 27 7
Incidence of RDS 64% 31%
RDS deaths 13 5
Total deaths 14 8
Survival rate 67% 64%
There was no difference in maternal morbidity or mortality

in the two groups. This data suggests that PROM> 24 hours ac
celerates lung maturation by factors as yet undefined.

HYALINE ARD RUPTURED--THE MEMBRANE DILEMMA. C. Joan Richardson
Jeffrey J. Pomerance, M. Douglas Cunningham and Louis Gluck, '
Univ. of Cal., San Diego Sch. of Med., Dept. Ped., Div. of
Perinatal Med., La Jolla.

Traditionally pregnancies with premature rupture of mem
branes (PROM) are terminated by 24 hours of rupture regardless
of fetal maturity. This study evaluated the effect of PROM on
the subsequent development of respiratory distress syndrome
(RDS). Criteria for admission to the study included singleton
birth, less than 36 weeks gestation, weight under 2268 grams
(5 lb.) and no maternal complications other than PROM. Of 206
prematures born at Univ. Hosp., San Diego, from Jan. I, 1970,
to Dec. 31, 1972, 64 qual ified for the study. Results are
tabulated as follows:

Duration of Rupture
Number
Mean birth weight
Mean gestation
Mean duration of

rupture

HOMEOTHERMIC ADAPTATION IN
Perlstein, Carol B. Hersh,
James M. Sutherland, Un1V.
Dept. of Ped., C1ncinnati

Three-day-old cold stressed infants have an en
hanced ability to maintain their rectal temperatures
if they have previously experienced cold challenges.
Nine full-term infants were exposed naked in a 74
75° F room for 20-minute periods during the first 3
days of life (the adapted group). Thirteen other
infants (the unadapted group) were similarly cold
stressed, but only on the third day of life. Plasma
glycerols and rectal temperatures were measured be
fore and after cooling in both groups of babies.
The rectal temperature after exposure was signifi
cantly higher in the adapted (98.2 + SE .2° F) than
in the unadapted infants (97.4 + SE-.7° F) (p<.05).
Moreover, the mean fall in rectal temperature of
0.27 + SE .09° F in the adapted infants was signifi
cantly less than the 0.64 + SE 0.1° F fall in the
unadapted babies (p<.05). -Changes in plasma glyc
erol correlated significantly with changes in rec
tal temperature (r=.6280, p<.OS). Whereas homeo
thermic adaptation has been reported in older
babies, this study reveals that adaptation to mild
environmental stress occurs even in the first 3
days of life.

PAR CLEARANCES AND SODIUM BALANCE IN ACIOOTIC NEWBeRN LAMBS
TREATED WITH SODIUM BICARBONATE. D. L. Phelps, K. Omori, and
W. Oh, UCLA Sch. of Med., Harbor Gen. Hosp., Dept. of Ped.,
Torrance, Ca.

Six near term lambs were artificially ventilated during the
first 5 hours of life. Arterial blood gases, blood pressure,
PAR clearances (C ), serum sodium (Na), and osmolarity (Osm)
were monitored. acidosis was induced (pH 7.42 ±
0.01 to 7.19 + 0.02, M + SEM) with 0.3 MHCl infusion in 4 an
imals, and corrected with 4.8 to 6.6 mEq/J<g of 0.9M NaHCO at
2 ml/min (pH corrected to 7.41 + 0.02). In 2 untreated c6n
trol lambs, no significant changes in the values measured were
observed. Serum Osm and Na were unchanged during acidosis and
post NaHCO,\ infusion, but were elevated at the 2 hr. follow-up
period (p <.05). CPAH was unchanged during acidosis, rose
significantly follow1ng NaHC03 (0.9 0.1 to 1.6 0.2 ml/min/
kg, p < .025), and returned to baseline during follow-up. Na
excretion rose from a pre-infusion level of 22.7 +
4.3 to 59.2 13.8 (p <.025) for 40 min. following NaHC03 and
returned to baseline in 2 hrs. These lambs excreted approxi
mately 25% of the infused Na in the following 2 hr-s , Autopsy
showed no evidence of cerebral hemorrhage.

The renal extraction ratios of PAR were determined in 5 of
the animals and showed a result of 0.29 + .013, n = 27.

These data indicate that in the near term lamb, effective
treatment of a metabolic acidosis without hypoxia by NaHC03
was accompanied by a transient rise in CpAH and urinary Na ex
cretion without evidence of cerebral hemorrllage.

SYSTEMS MODEL FOR ASSISTED VENTILATION (AV). Rosan,
Robert, C" Champagne, Gloria, J., Joseph, M.

Sherri, N., White, Wilma, L. Cardinal
Glennon Mem. Hosp. for-cnildr., St. Louis, Mo.63104.

AV is often modified for neonatal intensive care
(NIC) without chronic animal experiments, prospect
ive controls, or systems approaches. Our data imply
that 02 is one likely cause of AV sequelea; thus, we
chose it as the dependent variable in a systems ap
proach comprising: newborn guinea pigs; growth data;
technology for ventilation/perfusion study; servo
regUlated ventilator; radiographic followup; celli
organ function tests; statistical histologic study.
Novel aspects are: fast continuous non-invasive 02
analysis suitable for servo input; automated 2-2ave
length blood lactate micro-analyses; emphasis on
bronchiolar control aspects of pulmonary lobular
function. We conclude that AV technology can be
modeled in simulated NIC; small rodents yield sig
nificant cardiorespiratory data if analyzed by
clinical laboratory methods; postnatal growth af
fects rodent molecular and functional lung develop
ment. Nothwithstanding difference8 in comparative
gross and cellular anatomy, the guinea pig AV
system is a useful infant model.

(Supported by The Council for Tobacco Research;
NHLI-72-2935-R; Bidwill Memorial Laboratories)

THE EFFECT OF ABORTICJN "ON DEMAND" UPON PERINATAL STATISTI'CS,
Alistair G. S. Philip (Intr. by J. F. Lucey), University ofV
Hawaii, Kapiolani Hospital, Department of Pediatrics, Honolulu.

In March 1970 a liberalized abortion law was passed in the
State of Hawaii. A reduction in the number of "sick" infants
which occurred 9 months later, resulted in the closure of a
new intensive care nursery (located at a distance from the
main nursery), and reorganization within the main nursery.
As a result, the perinatal statistics in the 2 years preceding
the effect of liberalized abortion (1969-70) were compared
with the 2 succeeding years (1971-72).

rates In parent eses
Despite a maternal population which is very representative

of the State, and a significant reduction in the neonatal
mortality rate, there was only a slight reduction in the
perinatal mortality rate. However, there were other factors
operating to reduce neonatal mortality (use of fetal monitor
ing; neonatologist; and new pediatric pulmonary center).

On the other hand, the total number of "sick" neonates
seemed to be noticeably reduced, as evidenced by a reduction
in the number of infants a) with respiratory distress syn
drome, b) in the I.C.N., c) undergoing umbilical artery
catheterization, and d) requiring roentgenographic examina
tions. It is concluded that abortion "on demand" may have
reduced perinatal morbidity but not perinatal mortality.

1969-70
1971-72

.Bt rths ow • t , tl orns I.

, 05 889 86 0.84% 25 1.24%
99 8.2 5 0.9 % 98 .0

ennata
207 2.03
190 1. 94%

AIlNORHAL IlLT;P.DH:G UJRI"C: THE FT HST OJ' r,IJ'E. S. Szrrr-af",

__ .. cal Colleg-P."of- --
Virginia, DepArtment of Pediat.ri cs , Richmond, Vi rC!ini.a

AltllOUgh the entity of nissem.lntrav.Coaq. (DIC) has been
recognized clinically for ycars,its relative incidence
among causes of bleeding in the fir;c;t \'!eeJ.. of Ii fe has not
been reportcd.RccorcJ.s of' 2f) b ab i e s w i.tih s Lcrni f i cant; external
bleeclinq in the first 6 days Of life,seen bp.t\·jp.en 196c)-!072,
\oTere reviewed.Of these, 14 we re male, 1(; b Lacl; .end 25 we irthe d
more than 2500g at birth.Causes of bleedinq were the followinq:

Diaanosis xo, 't No. died
Vit.K deficie.ncy (, 23.0 2
DIC 4 15.3 1
C""'s colitis 3 11.6 0
'l'raurna 3 11. 6 0
Infectious and nonspecific colitis /. 7.7 0
ThromLocytopeni a 2 7.7 0
Hemophilia 1 3.8 0
Unclassi fi ed 2 7.7 0
Incom.n1etely studied 3 11.(1 :?:
We conclude that neonatal may result from a variety
of pathologic processes,more frequently than inheri

DIC is an important cause of severe neonatal
bleedinq, hleeding due to Vit ..K de f i.cf.encv remains a signifi
cant probleITl de5!,ite the r.ecommendation that Vit.K be qiven
prophylactically at birtr,. r·:ilk colitis i::; a definitp. cause
of localized GI bleeding that has not been recoqnized in
studies already reported.
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BIRTllWEIGHT/GESTATIONAL AGE RELATIONSHIPS IN A POPULATION EN
ROLLED IN THE COLLABORATIVE PERINATAL STUDY. Thomas F. McNair
Scott, Olin 1!-. Van dyck. The Children's Hospital of Philadel
phia, Department of Pediatrics, University of Pennsylvania.

The availability of data collected prospectively using
standardized procedures on 44,744 single born infants, about
equally divided between Black &White has allowed reexamina
tion of relation of birthweight to completed gestational week.
Using histograms of weight distribution in 100 gram increments
by gestational week and other statistical procedures it has
been possible to prepare a unormal" intrauterine growth curve
froJD tAe :us.t.t:o 50th week by race and sex. Associated with
this curve of "normal" population, 2 other populations were
observed, (1) too heavy before the 34th week (2) small for
dates, defined as more than 2 standard deviations below the
normal mean. Racial differences in mortality rates appeared;
that for Whites was less than for Blacks for term infants,
while that for Blacks was less than for Whites for too heavy
early and premature (normal weight before 37th week) infants.
Correlations were made relating these infant populations to
maternal characteristics which included physical measurements,
pregnancy health, previous pregnancy experience and socio
economic environment. The records on the surviving children
will be available through their 8th year and will provide the
opportunity for relating outcome to the intrauterine
characteristics of these same children.

Supported by NIH Contract #PH-43-68-4.

OF HYALINE MEMBRANE DISEASE WITH ACTH INFUSION IN
FETAL LAMBS. H. Sundell, A. Tsiantos, J.P. Relier, E. Dolanski,
L. Victorin, A. Otten, C. Strott, D. Orth, F. Chytil, M. Stahl
man. Newborn Lung Center, Vanderbilt Univ. Sch. Med.,Nashville.
---The ability of ACTH infusion to protect premature lambs from
HMO was studied in 8 sets of twins delivered by C-section at
114-135 d gestation. Catheters were inserted into CA and JV
(0.12 mg/24 hrl for 5 days. Blood gases and pressures, ACTH,

progesterone and testosterone were moni
tored from lambs and ewes. 4 sets of lambs were killed at sec
tion and 4 sets resuscitated. In 3 of the latter, ewes were
previously made hypotensive. 2 'treated lambs were well and 2
had moderate respiratory distress but not HMO. 3/4 control
lambs had severe HMO. Treated lambs' lungs appeared more mature
on light microscopy in 6/8, had more lipid inclusions on EM in
4/7; normal or lower minimum surface tension in 5/7; higher
conversion into total lipids and C02 and a higher percentage of
converted phosphatidyl choline of total and phospholipids when
incubated with 14C-l-acetate and 14C-l-palmitate in 4/7. There
was no difference in choline kinase activity. Treated lambs had
increased cortisol blood levels, smaller thymuses and larger
adrenals. ACTH infusion to the lambs had no effect on the ewes'
ACTH or cortisol levels. High ACTH blood levels were needed to
elevate cortisol values in lambs. Although ACTH seemed to offer
some protection from typical HMO the effect was not dramatic
nor consistent either in the clinical outcome or as jUdged by
the biochemical data, which were not able to explain its mode
of action.

16+
1
3

11-15
3
2

9-10
2
53

No. of HCP Washes 0-3 4-6 7-8
Lesions 1
No Lesions 42 9

Birth Wt. 250- 501- 751- 1001- 1251- 1501- 1751- 2001- 2500+
(gm) 500 750 1000 1250 1500 1750 2000 2500
Les ions 1 5 1
No Lesions 2 4 4 8 2 4 3 12 23
22 unaffected infants had>4 HCP exposures and 10 had )8. The
life spans of the babies were comparable. No spongioform my
el inopathy was found in infants> 1400 gm,;> 34 wks gestation,
or who had <4 baths with 3% HCP.

THE RISKS OF HEXACHLOROPHENE BATHING. O. Ward Swarner, Jr.,
Harry Powell, Peter Lampert, Louis Gluck, Univ. of Cal., San
Diego Sch. of Med., Dept. Ped. and Pathology, La Jolla.

CNS lesions have been reported in infants bathed with hexa
chlorophene (HCP). The brains of 69 infants autopsied during
1969-72 were examined for these lesions and clinical correla
tions drawn to identify risk factors in HCP toxicity. Light
and electron microscopy studies revealed changes in the mid
brain myelinated tracts of 7 infants. This characteristic
status spongiosa consisted of wide separation of the myelin
lamellae. These alterations are identical to the findings in
experimental animals exposed to HCP.

In affected infants: (1) 6 of the 7 had 8 or more exposures
to HCP; one only 4 HCP baths. (2) All 7 had severe acidosis.
(3) All were less than 34 wks gestation. (4) The birth weights
of the 7 ranged from 964 to 1332 grams.

ISLE.!' CELL FVNC'l'ION IN THE HUMAN NEWBORN. A. Sperling,
Dale Phelps, Paul V. DeLamater, Robert H. Fiser and Delbert A.
Fisher. Dept. of Peds., Harbor Gen. Hosp., Torrance, Calif.

developed sensitive radioimmunoassay systems for
total "glucagon like immunoreactiVity" (GLI) and for pancrea
tic glucagon, and have used these to study glucose-glucagon
insulin interrelationships during the first days of life in
normal full term infants. Thirty minutes after birth plasma
glucagon (GLU) averaged 224 + 27 (SEM) pg/ml and no signifi
cant changes in concentration occurred over the ensuing 12
hours although plasma glucose fell from 77 + 6 to 57 + 5 mg'f,
during the first 4 hours. Plasma immunoreactive insulin. (IRI)
did not change significantly. With the introduction of oral
feeding at 12 hours GLI rose to a mean of 2000 pg/ml and was
maintained at this level for the first 96 hours. However,
10 samples which averaged 2982 + 449 pg/ml GLI averaged 370 +
57 pg/ml of pancreatic GLU. Thus the major proportion of 
circulating GLI in the newborn is of gut origin. In 5 new
borns, infusion of arginine (0.5 am/Kg over 30') into the
umbilical vein resulted in a prompt increment in plasma GLU
(averaging 280% of fasting values) and IRI (193% of fasting
values). The results indicate 1) the pancreatic a cell like
the 8 cell in the newborn is sluggish in its response to
changes in blood glucose, 2) the a cell, like the 8 cell
responds to changes in amino acid concentration, 3) the gut in
the newborn period is capable of secreting large amounts of
GLI and 4) lack of pancreatic GLU secretion may be a contri:b
uting factor to the hypoglycemia of the newborn.

A NON-INVASIVE APPROACH TO BODY COM:eOSITION IN. THE NEWBORN:
DYNAMIC 8KINFOLD MEASUREMENTS. J. 8umners')' Y. Brans, H. Dweck
W. Lockard and G. Cassady. Univ. Ala. Sch. Med., B'ham.

Midtriceps (MT) and subscapular (88) skinfolds were measured
within 24h. of birth on 12 growth retarded (IGR) and 16 pre
mature (P) infants. Gestations were < 30 wks. in 2 IGR and
14 P infants. Measurements Were recorded 15 and 60 seconds
following application of a Harpenden caliper. A rapid initial
decrease occurred in measured skinfold thickness (SFT) but
readings stabilized by 60 sees. Tissue compressibility (es
timsted by the difference between 15 and 60 sec. readings)was
expressed as percent (% of the 15 sec. reading.

Tissue compressibility was directly related to gestational
immaturity. For SS measurements,S of 14 infants less than 30
wks. gestation had % > 18 while all 10 infants 30 or more
wks. gestation had % < 18 (p< 0.025). For MT measurements,
9 of 16 infants less than 30 wks. gestation had % > 18 while
10 of 11 infants 30 or more wks. gestation had % < 18 (p <
0.02). These trends Were the same for both P and 1GB. infants.

Tissue compressibility also correlated directly with maximum
postnatal wt. loss (expressed as % birth wt.) in 1GB. infants.
Three of 4 IGR's with> 10% MT lost> 7.5% birth wt. while
all 5 infants < 10% A MT lost < 7.5% birth wt. (p< 0.02) .Both
gestational immaturity and postnatal wt. loss have previously
been related to extracellular water volume. The relation
of tissue compressibility with both these parameters suggests
that % A SFT may provide a useful, non-invasive clinical esti
mate of subcutaneous interstitial water.

*Dr. Sumners is ourrently on active duty attached to the
Naval Regional Medical Center, Jacksonville, Florida.

RELATIONSHIP OF AMNIOTIC FLUID SURFACE ACTIVE MATERIAL AND
GESTATIONAL AGE TO RESPIRATORY DISTRESS SYNOROo1E. D.W.
Thlbeeult, &C.J. Hobel (Intro. by W. Oh), UCLA Sch. of Med.,
Herbor Gen. HOsp., Depts. of Peds. end Obstetrics, Torrence,
Ce ,

Amniotic fluid surfece ectlve m8terl81 (AFSM) 8S 8ssessed
by the Foam Stebility Test (FST, Clements et el, N.E.J.M., 286:
1077, 1972) wes meesured In 97 high risk pregnencles (geste
tlon 26-37 wks.) end the Infents followed for the SUbsequent
deve lopment of the rasp Iretory d Istress syndrome (RDS). The
FST reletes the presence of steble bubbles to AFSM and reeds
es negetlve (ebsence), Intenmedlete (borderline) end positive
(presence of AFSM). All amniotic fluid was collected within 24
hrs. of delivery. No slgnlflcent correletlon wes observed be
tween gestetlonel ege end the AFSM. RDS wes slgnlflcently re
leted to AFSM. Twenty-one/22 Infents with negetlve, 12/23 wIth
Intermedlete, end 17/52 with positive FST developed RDS. There
fore, RDS mey occur with positive FST, end Infents < 34 wks.
gestetlon wIth pos. FST hed slgnlflcently more RDS then In
fents> 34 wks. with pos. FST (P<.OI) lndlcetlng th8t geste
tlonel-age Is al se en Importent feetor In RDS. Mortellty of
Infants with ROS was releted to e decreesed AFSM (P<.OI), end
to low 5 mIn. epger soore «5) (P<.OOI). The letter Is slg
nlflcently related to the Intrepertum compllcetlons: third
trimester bleeding, breech present8tlon, fetal bredycerdle,
twIns, and meternel hypotension. This study suggests thet sur
fecteDt Is not the onlv,detenmlnent of RDS 8nd thet aesta
tlonal age end InTreperrum evenTs ere of meJor ImporTence In
detenmlnlng the outcome of RDS.
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NEONATAL HYPOCALCEMIA (NRC), HYPOMAGNESEMIA AND HYPERPHOSP!lA
TEMIA IN BIRTH ASPHYXIA: Reginald C. Tsang, William Hayes,
William Atkinson, Harry D. Atherton, Ivy Chen,
Edwards (Intra. by Irwin J. Light), Univ. of Cinti. Col. of
Med., Dept. of Ped., Cincinnati.

Infants with birth asphyxia (BA, l-min Apgar have been
reported to have an increased risk for NRC. Prematures also
have an increased risk for NRC. Since BA infants are often
premature, it has been unclear whether NRC in BA is related
to prematurity or BA. Forty-two infants with BA, gestation
29-43 wks, were matched prospectively (sex and gestation)
with 42 control infants with Apgar Infants were studied
from birth to 72 hrs. Serum Ca (12, 24 hrs) in BA infants
was lower than serum Ca in controls (paired t, p<0.025).
Serum P at 48 hrs was higher in infants with BA (paired t,
p(O.Ol); serum Mg was lower from 12 to 48 hrs (p<0.005). Ur
inary Ca, Mg and P loss was not different from controls.
Parathyroid extract 5 units/kg was given to 17 additional BA
infants at 24 and 48 hrs of age, compared with 17 untreated
matched infants with BA: in treated infants a calcemic re
sponse occurred (paired t, p<O.Ol). In conclusion, NRC
occurs in infants with birth asphyxia: factors such as urin
ary Ca and Mg loss and end organ unresponsiveness to para
thormone are unlikely causes of NRC; the triad of hypocal
cemia, hypomagnesemia and hyperphosphatemia could be due to
functional hypoparathyroidism.

NEPHROLOGY

First Session

THE HETEROGENEOUS PATHOLOGY OF THE HEMOLYTIC UREMIC
SYNDROME. Lorenzo C. Aschinberg, Boyce Bennett, Chester M.
Ede!mann, Jr., Adrion Spitzer, and Ira Greifer. Department of Pedia
tri,;s and Pathology, Albert Einstein College of Medicine, Bronx,
New York.

It is generally accepted that the pathology underlying the hemolytic
urernle syndrome (HUS) is renal thrombotic microangiopathy (RTM). The
present report is based on 8 children varying in age between 8 months
and 13 years fulfilling stringent criteria for the HUS: all presented with
acute renal failure, hemolytic anemia, and thrombocytopenia. Renal
biopsy performed between 10 and 42 days after cIinical onset revealed
RTM (3 patients), cortical necrosis (l patient), tubular necrosis (2 pa
tients) and proliferative nephritis (1 patient). The remaining patient,
who was the only one that died, was faund at autopsy to have thrombo
tic thrombocytopenic purpura. The clinical course in the patients with
RTM, cortical necrosis and proliferative glomerulonephritis correlated
well with the severity of the renal involvement. The two patients with
tubular necrosis recovered promptly and completely. It appears, there
fore, that HUS cannot be considered a histological entity. The heter
ogeneity of the renal lesions suggests variability in pathogenesis with

implications in regard to treatment and course of the disease.
Reports on prognosis and results of therapeutic trials in this condition
are meaningful only in the context of the underlying renal histology.

RISK ONEro:NATAL DEATH WITH INTRAUTERINE GROWTH Rl>TARDATION
(IUGR) , Robert H, Usher and Frances H, McLean, Royal
Victoria Hotlpital and McGill University, Montreal,

Among 44,259 consecutive deliveries, perinatal mortality
rose in a geometric fashion from 13 to 687 per 1000 with
increasing degrees of IUGR, Deaths of infantao more than 2 S.D.
underweight for date were due to anomalies in to other
tlpecific causes (J;lrimarily abruptio and infection) in 2J1f" and
to obscure cause (mainly unexplained intrauterine or perinatal
asphyxia) in 56%,

Deaths from obscure cause of IUGR fetuses after 33 weeks
gestation are always potentially preventable, The frequency
of suoh deaths increases progressively from 2 to 400 per 1000
with inoreasing degrees of IUGH, In all, 62 out of 1038
fetuses who were 2 S.D. or more undezveilOht died of obscure
cause in the last 6 weeks of prefOnancy, accounting for 8% of
the total ove:r--1000g perinatal deaths. Such deaths are
preventable by intrauterine diagnosis of IUGR and delivery as
early as ill indicated by the severity of the fetal
deprivation process.

+1 to -1 S.D.
-1 to -2 ::J.D.
-2 to -3 S.D.
-3 to -4 S.D.
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J1q.ATIONSHIP BETWEEN DURATION OF RUPTURE OF THE MEMBRANES AND
THE DEVELOPMENT OF RESPIRATORY DISTRESS SYNDROME. Jing 1... Yoon

Q. Harper Dept. of Pediatrics, Downstate Medical
Center, Brooklyn, N.Y. (Introduction by Dr. M. Robinson)

The effect of rupture of the membranes on the development
of respiratory distress eyndrome was IItudied. Two hundred
eleven consecutive infants (between 1001 and 2165 grams at
birth and less than 38 weeks gestation) were investigated.
The incidence of respiratory distress syndrome in infants with
rupture of the membranes more than 24 hours prior to delivery
was lower (12.5%:6/48) than in infants with rupture of the
membranes less than 24 hours prior to delivery (23.3%:38/163).

Infants with factors which are known to predispose to
respiratory distress syndrome (maternal hemorrhage, maternal
diabetes, fetal asphyxia, twin B, history of a sibling with
respiratory distress syndrome and cesarean section) were then
eliminated. One hundred twenty infants remained. The inci...""
dence of respiratory distress syndrome in infants with rupture
of the membranes more than 24 hours prior to delivery remained
lower (3.2%:1/31) than in infants with rupture of the mem
branes less than 24 hours prior to delivery (19.1%:17/89).

From this study it appears that rupture of the membranes
for more than 24 hours prior to delivery protects against the
development of respiratory distress syndrome.

-;
PROPRANOLOL, A NEW DIAGNOSTIC AND THERAPEUTIC TOOL IN CHILD
HOOD HYPERTENSION. A.M.Yuceoglu, Sarla Inamdar, Edward
Wasserman. New York Medical College, Renal Service and
Laboratories, Depts. of Medicine &Pediatrics, New York, N.Y.

Propranolol, a beta-adrenergic blocking agent was found to
lower the blood pressure in adults with renovascular and
essential hypertension. This action is closely linked to its
suppressive effect on renin and aldosterone secretion. Two
children, eleven weeks and 26 months, with hypertension of un
determined etiology and a l6-year old girl with chronic renal
disease and hypertension were treated with Propranolol. Two
to 8 were administered for 2 months to 1.5 years.
The two infants had markedly elevated serum renin values (7.2
and 20 nanogram/ml/hour) prior to therapy. No renin determin
ation was made on the adolescent. The blood pressure returned
to normal in one infant (from 146/90 to 90/60) and in the
adolescent (from 180/120 to 110/70). A fall of 40mm Hg in
systolic and 30mm Hg in diastolic was. observed in the young
est infant, yet blood pressure remained at a hypertensive
level for the age. Propranolol was tolerated well with no
side effects by all patients. The serum renin level was re
peated in the older infant 3 weeks after Propranolol therapy
and was normal (1.1 nanogram/ml/hour). We thus believe
Propranolol is an effective antihypertensive drug for long
term therapy in renin-dependent hypertension. In addition,
specificity of action of Propranolol permit its use as a
diagnostic aide in the identification of reni'n-dependent
hypertension.
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JUVENILE HYPERTENSION CAUSED HY OVERPRODUCTION OF RENIN BY A
RENAL SEGMENT. s.Bennett,L.Levine,JaLelf.!,M.susin,R.Peterson,M.
New.Cornell univ.Med.col.,bepts Fe: ., York
--A 7 y.o. boy with severe hypertension (160/130) was found to
have elevated peripheral plasma renins and elevated 24 hr uri-
nary aldosterone(aldo) excretion. 24 hr

Regimen Peripheral renin urinary aldo
Regular salt 17 ng/ml/hr (0.5-5.0) 37.0
LOw salt 19" 108.1 "
High salt 8.5 29.1
Propranolol 1.7 16.9
Post-op 5.5 2.7

The plasma renin and urinary aIde levels increased with low
Na+ diet and decreased with high Na+ diet. Only propranolol
decreased the renin to normal. IVP,BUN,electrolytes and creat
inine clearance were normal. Renal arteriogram showed a very
small aneurysmal dilatation of intrarenal right lower pole re
nal artery,but renal vein renins were equal bilaterally.Renin
levels at the time of right lower pole nephrectomy were meas
ured as 19.6 ng/ml/hr from the right upper pole renal vein and
56 ng/ml/hr from the lower pole renal vein. Biopsy of the upper
pole of right kidney and left kidney were normal. pathology of
the removed right lower pole demonstrated marked juxtaglomeru
lar hyperplasia and increased granUlarity. The patient became
normotensive post-operatively without treatment and renin le
vels normalized. This is the first example of segmental renal
renin overproduction as a cause of childhood hypertension
which responded to removal of the source of renin overpro
duction.

TUBULAR RESPONSE IN VIVO TO PTH AND
cAMP (db-cAMP).R.McInnes & C.Scriver.McGill Univ.
Montreal Children's Hosp.Res.Inst.,Montreal,Quebec.

PTH modulates the inhibition of tubular reabsorp
tion in certain conditions (Morris et aI, PNAS 68,
132, 1971) and our previous data show that tubular
responses differ after acute and chronic exposure
to PTH. Tubular of Pi (TRP) and of
non-metabolizable C-a-aminoisobutyrate (TRAA) was
measured in anesthetized volume-expanded rats per
fused with 3H-inulin over 6-8 hr. Plasma and renal
tissue amino acids were measured chromatographi
cally. In the intact rat, rapid bovine PTH infu
sion immediately decreases TRP but
inconsistently inhibits TRAA. In thyroparathyroi
dectomized, normo-calcemic rats, PTH inhibits only
TRP, whereas db-cAMP immediately inhibits TRP and
stimulates TRAA. While TRAA stimulation by db-cAMP
is immediate, plasma AA remains unchanged for 2 hr,
then falls 30%. This contrasts with in vitro stu
dies (Weiss et aI, JBC 247, 760, 1972) where db
cAMP increased renal cortex AA's only after 2 hr
incubation. It is evident that Pi and AA trans
ports are independent in energy coupling as well as
binding sites, and that db-cAMP may act differently
on the luminal and capillary surfaces of the tubu
lar cell.

EFFECT OF CYCLIC AMP ON RENAL TUBULAR PERMEABILITY.
William B. lorentz, Jr. (lntr. by luther B. Travis), Dept. of Ped.,
Univ. of Texas Med. Br., Galveston, Texas.

The effect of cyclic AMP on renal tubular permeability has been
studied utilizing micropuncture techniques in the rat kidney, Nanoliter
quantities of a solution of 3H inulin and 14C mannitol in normal saline
were microinjected into surface nephrons, and urine from both kidneys
analyzed for radioactivity. During control periads inulin (99.4 ± 2.7%)
and mannitol (97.9 ± 2.8%) recovery from the experimental kidney wos
essentiolly complete. Following an infusion of cyclic AMPor dibutryl
cyclic AMP into the aorta, reinjections were performed at the same
puncture site. Inulin (99.1 ± 1.7%, p>0.9) recovery was not different
from control. Mannitol recovery was significantly decreased following
both early proximal (79.0 ± 6.9%, p<O.OOI) ond late proximal (89.7 ±
2.6%, p<.O.OOl) injections. There was also a highly significant dif
ference (p<.O.OOl) in mannitol recovery between early and late proxi
mal injection sites. However, there was no significant loss of either
mannitol or inulin following distal tubular injections. These results
indicote that cyclic AMP induces a change in proximal tubulor
permeability to a usually impermeable non-electrolyte, mannitol.
These studies suggest that cyclic AMP may inhibit reabsorption of
sodium and phosphate by altering the permeability characteristic of the
proximal tubular epithelium. This alteration would allow for increased
back-flux of sodium and phosphate into the tubular lumen and decrease
net reabsorption.

EFFICACY OF FUROSEMIDE IN TREATMENT OF EDEMA IN CHILDREN WITH
NEPHROTIC SYNDROME. Winston C. Wong and John E. Lewy. Cornell
Univ. Med. Col.-New York Hosp., Dept. of Ped., New York.

Furosemide was administered orally to 12 children with the
nephrotic syndrome accompanied by marked generalized edema.
Serum protein averaged 3. S gmt and albumin 0.9 gm%. Furosemide
(2 mg/kg) was given as a single oral dose at the start of the
periods. Urine volume increased from 0.24 : 0.04 (mean 1 S£J
in the 12 hrs. before, to 0.86 ! 0.12 ml/min/M2 in the 12 hrs.
after furosemide ingestion. Urinary sodium increased from
6.3 ± 2.1 to 63.7 14.4 Urinary potassium in
creased from 19.0 ! 3.8 to 37.1 2.6 and urinary
Na/K ratio increased from 0.33 ! 0.18 in the control period to
1.72 ± 0.37 after furosemide. With subsequent doses, volume in
creased from a pre-furosemide value of 0.36 0.08 to 1.10
0.25 ml/min/M2, urinary sodium increased from 12.7 6.5 to
94.6 ! 26.6 and urinary potassium from 20.7 4.7
to 43.9 ± 9.8. GFR was not significantly altered in any period
after furosemide. Four childten with an initial GFR of 50.0
8.1 ml/min/l.73M2 had as effective a natriuresis as 8 others
with a GFR of 105.7 11.8 ml/min/l.73M2 • The average weight
loss after 3 days therapy was 38% of edema as judged by sub
sequent dry weight.

Furosemide was thus shown to be an effective diuretic and
natriuretic agent in the nephrotic syndrome in children despite
severe hypoproteinemia and decreased GFR. UndesiraNe side
effects were not evident in patients in this short term trial.

THE RELATIONSHIP OF BODY AND KIDNEY SIZE TO RENAL FUNCTION IN
SUCKLING RATS. I. RESPONSE TO NH4CI LOADING. Moore,

Ocampo and Lyons. (Intr. by G. Honig.) Univ. of
111. ColI. of Med., Dept. of Ped., Chicago.

Excretory needs, dietary intake and kidney size are thought
to influence the rate of maturation of renal function during
the first year of life. This hypothesis was studied by
measuring the renal response to NH4Cl loads in normal and
malnourished suckl ing rats. Newborn infant rats were
separated Into unequal 1iter sizes within the first 24 hours
of life. Larger liters consisted of 17-19 babies to one
mother while small liters were 4-6 babies. At the end of
21-28 days, the babies from the small liters averaged 60.7 gms
while those from the large liters averaged 38.7 gms (p<.OOl).
NH4CI loads were given Intrapertoneally to the infants with
the following results:

TA NH4+ Cc r
INFANTS URINE pH uEg / min uml/min DRY KIDNEY WGT.
Small 5.62 0.02 0.23 70.47 0.099
Large 5.51 0.02 0.29 164.58 0.160

P <.05 <.001
Although the infants were the same age, the larger infants
had statistically higher and kidney weights. However,
there was no significant difference between UpH and excretion
of TA and NH4+' These studies suggest that maturation of
specific tubular functions is related to age and may proceed

of excretory needs, dietary intake and kidney

EFFECTS OF ACETATE ON THE DEVELOPING KIDNEY TUBULE. Barbara R.
Cole, Kathy Q. Bartlett and Alan tl. Robson, Wash.Univ.Sch.of
Med., St.Louis Children's Hosp., Dept. of Ped., St. Louis.

The patterns of development of the proximal tubular mech
anisms for PAH uptake and maintenance of intracellular/extra
cellular fluid spaces, Na, and K gradients have been studied
in the developing rabbit using the slice technique of Cross
and Taggart. PAH uptake was low in fetal slices, increased
post-partum to above adult levels by 4 weeks of age and de
clined to adult values by 10 weeks. Fetal slices had in
creased (Na)I but as early as 1 week of age (Na)I was main
tained at adult levels. ECF and IeF spaces progressively
decreased to adult values by 4 and 8 weeks respectively.

Eliminating acetate from the medium had little effect on PAH
uptake in the fetus, whereas uptake was reduced 50% or more in
animals 4 weeks or older. Cell sizes and ICF/ECF cation grad
ients were preserved in the absence of exogenous substrate.
Increasing the acetate concentration in the medium from 10 to
30 mEq/L did not further stimulate PAH uptake in the immature
kidneys nor were cell size and cation gradients changed.

The data illustrate that individual transport mechanisms
in the proximal tubule mature at different rates. In addition
the acetate studies suggest the existence of two mechanisms
of PAH uptake; one unaffected by acetate is active during ges
tation; the other, acetate-dependent, matures after birth. The
immature kidney's ability to maintain cell integrity in the
absence of exogenous substrate indicates the presence of ade
quate endogenous energy sources.
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CHLOROTHIAZIDE AND LOW SOLUTE DIET: ITS ROLE IN TREATMENT OF
NEPHROGENIC DIABETES INSIPIDUS. Sandra L.H. Davenport, Moira
Feeney, David B. Shurtleff, C. Ronald Scott. Dept. of Ped.,
Univ. of Washington, Seattle, Washington.

Accepted medical therapy for Nephrogenic Diabetes Insipidus
has not usually resulted in normal growth and development. We
have followed 10 boys for 7 mo. to 12 yr. using a modification
of standard regimens, which emphacizes intermittent chlorothi
azide, low solute diet, and ad libitum water intake. This

has reduced urinary volume by 32-60% [ x=47%, P =
(.OOlJ. Long-term results can be divided into 3 groups:

I. Combined therapy with ad lib. water begun before 6 mo. of
age, II. combined therapy with water started after 6 mo., and
III. ad lib. water begun prior to 6 mo. but combined therapy
started after 6 mo. Analysis of the groups indicates that,
in patients started on treatment after 6 mo., intellectual im
pairment was uniformly present. Institution of ad lib. water
in 7 of 10 boys at less than 6 mo. of age (Groups I. &II.)
preserved normal intelligence [P (.01]. When low solute diet
and intermittent chlorothiazide was also begun less than 6 mo,
normal growth was achieved.

The effect of early treatment of males with N.D.I. is
striking. Of patients started on ad lib. water, low solute
diet, and intermittent chlorothiazide prior to 6 mo. of age,
all have achieved normal growth and development.

NEPHROLOGY

KININS IN THE PATHOGENESIS OF RENAL DISEASE. Donald B.
Kauf'man & Joan Mattson (Intr. by William B. Weill, Mich. State
Univ., Col. of Human Medicine, Dept. of Human Development &
Path., East Lansing.

'rbe Kallikrein-Kinin system has been implicated in the path
ogenesis of inflammation. Hori et.al. demonstrated protein
uria in rabbits after injection of a crude kallikrein extract.
We have recently evaluated the effects of kinin activation on
the male rabbit kidney. 2Kg. male albino rabbits were anes
thetized with sodium pentobarbitol. Control collections of
blood and urine were made at timed intervals for 1/2 hr. Six
units of purified plasma kallikrein were given IV. urine and
blood were collected at 30 sec, 1 min, 2 min, 5 min, 10 min,
15 min and then every 15 min for 2 hrs. The rabbits were
sacrificed and the kidney examined by E.M., fluorescent and
light microscopy. Plasma kininogen and kinin levels were
measured as were urinary kinin levels. Urine protein was
measured quantitatively. Within 1 min. after injection pro
teinuria was noted followed by hematuria and oliguria. Max
imal hematuria and proteinuria was noted between 1/2 and 1 hr,
oliguria persisted up to 1 1/2 hrs. These findings were
associated with an elevation of 8 fold in serum and 10 fold in
urinary kinin levels and decreased kininogen levels. Histo
logic sections of the kidneys revealed increased numbers of
eosinophilic polymorphonuclear leucocytes.

These findings suggest that activation of the kinin system
may a role in the pathogenesis of glomerulonephritis.

(Bupp , GRS and So. Cal. Kidney Fdn.)
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Patients 3 and 9 developed end stage kidney disease. Our ex
perience suggests that Berger's disease has a male preponder-
ance and a guarded prognosis.
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BERGER'S DISEASE. Bernard Gauthier, Eli Friedman, Edmund Whang
In-Tai Cheong, Anthony Nicastri and Dept. of
Ped., Med. and Path., Downetate Medical Center, Brook4'n, N.Y.
(Introduction by Salvador castells)

In 1969 Berger reported finding 19A in the glomeruli of 55
patients who had persistent microscopic hematuria and bouts of
gross hematuria. Histological findings were variable. 52 had
normal renal function 'and 1 progressed to renal failure. The
table summarizes our experience with 12 patients with mesang
ial deposits of 19A. None had SLE or Henoch's purpura. 8 had
minimal to moderate mesangial proliferation. The findings in
the others were variable. 11 had recurring bouts of gross
hematuria and 8 had rsisU microsc ic hematuria.

EFFECTS OF GANGLIONIC BLOCKADE UPON KIDNEY AND CAR
DIOVASCULAR FUNCTION IN BURNED DOGS. Hugo F. Carvajal,
Daniel L. Traber and John A. Reinhart (lntr. by Luther B. Travis),
Univ. of Texas Med. Br, and Shriners Burns Inst., Depts. of Ped. and
Physiol., Galveston, Texas.

In order to determine the role played by an overactive sympathetic
system in the genesis of postburn oliguria, kidney and cardiovascular
function studies were performed in conditioned mongrel dogs with and
without ganglionic blockade (chlorisondamine). Glomerular filtration
rate (GFR) and renal plasma flow(RPF) were measured utilizing sodium
iothalamate 1_125 and sodiumpara-aminohippurate clearance techniques.
Testsof cardiovascular function included cardiac output (CO), total
peripheral resistance (TPR), left ventricular peakdp/dt/p and end dia
stolic pressure(LVEDP). All studies were performedsimultaneouslyat 20
minute intervals for 1 hour prior to the burn and 4 hours after a 20%
standard full thickness flame burn was induced. Maintenance and re
placement fluids were given during the whole procedure. In the un
treated animals after the burn, there was a fall in urine output, G FR,
RPF, CO and LVEDPj TPR and peakdp/dt/p increased. In the gang
lionic blocked animal, the burn induced no changes in urine volumebut
only a slight and often transient drop in GFR, RPFand cardiovascular
function. These studies support the contention that a hyperactive sym
pathetic system is partly responsible for the state of renal hypoperfusion
and antidiuresis that characterizes the immediate postburn period and
opens several therapeutic avenues that need to be further explored.

GLOM3RULAR FUNCTION AND MORPHOLOGY IN CHILDREN WITH DIABETES
MEILlTUS(DM) .RoMorrison M.Belmonte,Sharon Johnson
& Keith N.DXUDmoirlJ.tcGl11 Unv.-Montreai ChiJaren's Bosp,
Researoh Inst.,Depts.of Neplrology & Metabolism,Montreal.

Glomerular functioml,structural and inmunopathological
changes were studied in 19 DM patients with no evidence of re
ml disease .Duration of DM was 13-133 months(median 62) .The
glomeruJ.ar filtration rate (GFR)by the cumulative integral me
thod,micro-prot8inuria in a 12 hr resting specimen and renal
biopsy were cIom .Results weIe compared >lith duration of DM,de
gree or control,&gI!l,puberty ,insulin dose and body
size.All but 2 had an increased GFR compared to norm
als(95&71 ml/min/m Ie spectively,p <.0(1) .Increased GFR does
not cOD'elate with duration of D1{,degree of control, insulin
dosage cr severilo' or changes on renal biopsy.All biopsies
showed mild to moderate increase in mesangial lIB trix,6 showed
thickened peripheral glom=rular basellBnt membrane (GBM) .None
of the latter were well controlled.Morphologic changes were
not rehted to aga ,duration or I:M,cr insu lin dose.In none was
GBM d!lposition or IgG,B1C or fibrin present,a tiniing at
ianae with those of other authors;however in some there were
fecal vascular d!lposits of B1C and fibrin.Increased protsin
excretion was see n in 1 patient.

This stuqy- shows renal functional changes in DM - in
creased GFR.;tlrls and the morphological changes are not correl
ated with duration or DM that some aspects of tlB
re nal nanifestatl. ons ma.v 1:8 indepencent of known or control
lable features of this diseasa.

THE SIGNIFICANCE OF CRYOPROTEINS IN RENAL DISEASE
William R. Griswold, William J. Chernack,

and Rawle M. McIntosh
Columbia University, New York

We have previously reported the presence of serum cryopro
teins in patients with renal disease and suggested that they
are of clinical and immunopathological significance. The
present study reports our five year experience on the nature,
incidence, prognostic and diagnostic significance of serum
cryoproteins in 213 patients with renal disease as well as
30 controls. Pretransplant, posttransplant and hemodialysis
patients were studied. All forms of renal disease except
SLE were included. Cryoproteins were isolated and character
ized as described previously; their presence was correlated
with morphologic, functional and immunologic data. Excluding
hemodialysis patients, cryoproteins were detected only in
patients with immune deposit nephritis. They were associated
with immune deposit nephritis even in patients with apparent
benign hematuria and proteinuria. All cryoproteins contained
IgG: IgM, IgA, BlC and fibrinogen were variably present. The
persistence of cryoproteinemia and the presence of fibrinogen
were poor prognostic signs. In hemodialysis patients Aus
tralian antigen and specific antibody were demonstrated in
cryoprecipitates. Mixed cryoglobulins with rheumatoid factor
activity were also detected. Cryoprotein detection is a use
ful tool in diagnosis, prognosis and management of renal
disease.
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ROLE OF SOMATOMEDIN AND RENAL FUNCTION IN GROWTH AFTER RENAL
TRANSPLANTATION. Paul saenger, Eckehart Wiedemann, Sigrun
Korth-Schutz, John E.Lewy, Robert R.Riggio, Albert 'L.'RUbIn,
Kurt H.Stenzel, Ernest schwartz and Maria I. New. Depts.of
Ped.,surg.and Biochem.,cornell Univ.Med.Col.,New York and
Dept.of Med., V.A. Hospital, Bronx, N.Y.

Hormonal and metabolic factors influencing growth were
studied in 9 uremic children who received renal
While virtual growth arrest was present prior to trans
plantation in all, except one, post-transplant growth velocity
based on bone age (GVBA) became normal in 4 (88-103%)
accelerated in 2 (127-139%), and remained subnormal in 3
{18-S0%}. Serum somatomedin (8M), now recognized as an
important factor in linear growth, was very low in all
children before transplant (0.39 + 0.12 U/ml) with levels in
the hypopituitary range, but each child after
transplantation (0.83 + 0.16 U/ml) , reaching the normal range
in all except 2. Post-transplant GVBA was not related to
glucose tolerance, growth hormone response to arginine
insulin stimulation, thyroid function and plasma FSH and LH
levels, but showed significant positive correlations
(p <0.05) with both serum SM activity and creatinine clear
ance. No significant correlation existed between post
transplant creatinine clearance and SM activity. The data
suggest that growth failure in severe chronic uremia is at
least in part due to lack of serum SM. In addition, even
moderate azotemia may be associated with a state of resis
tance to somatomedin action.

GROWTH FAILURE IN UREMIC RATS: THE ROLE OF CALORIE DEFICIENCY.
C. MacDonell, Jr., Macario M. Buzon, and Malcolm A.

1!0lliday. Dept. of Ped., Univ. of California, San Francisco.
Food intake and growth were studied from 25-60 days of age

in 21 female rats subjected to 7/8 nephrectomy at 30 days (U)
and 9 sham controls (C). Both ate ad libitum a diet providing
over 150% of recommended essential nutrients, including pro
tein (34% of calories). Significant differences in food intake
appeared by 35 days, body weight (BW) by 40, and tail length
by 45. Mean values (+SEM) for BUN, average food intake (Kcal/
d), and average weight gain (Gm/d) are given (* = p < .01):

BUN Kcal/d Grn/d
C 24(0.7) * 55(0.9) * 4.7(0.16) *
U 72(1.7) 46(0.9) 3.8(0.14)

Significant correlation existed between food intake and weight
gain (r = .89); no correlation was found between BUN and. ei
ther food intake or weight gain.

To test the hypothesis that calorie deficiency in uremia
limits growth, 8 additional controls (PF) were pair-fed with 8
uremics (U) from 25-50 days. Growth of PF and U was the same
and was significantly.less than in 9 controls allowed free ac
cess to food (C). Six uremic rats (LP) fed an isocaloric low
protein (13% of calories) diet showed the same calorie intake
and growth as U and PF, despite 60% less protein intake. Ini
tial BW=58 Gm; BW at 50 days: C=181, U=148, PF=146, LP=146.

The results demonstrate the importance of reduced food in
take in the growth retardation of these uremic rats. Total
calorie intake, rather than protein intake, appears to be the
more critical nutrient.

-.
THE RENAL RESPONSE OF TIlE NEWBORN TO HYPOXIA

Marc I. Rowe and Jose Strauss Div. Ped. Surg. and Ped.
Nephrology, Univ. of Miami sch, of Med.

To determine the renal response to hypoxia 30 newborn pig
lets were studied under Ketamine anesthesia. The following
variables were measured every 30 min: arterial and venous
blood pressure, pulse rate, cardiac index, body temperature,
arterial blood pH, pC02 and p02, serum and urine electrolytes,
urea nitrogen and total osmolality. The animals were separated
into two groups balanced for age, weight and litter. The con
trol group spontaneously breathed room air for 4 hrs, the ex
perimental group 10% oxygen. There were no changes in cardiac
index, pulse rate, blood pressure or U/posm ratio in either
group. Body temperature, paC02 and pa02 fell in the hypoxic
animals. The total urinary output during the 4 hr period was
25.5 ml in the hypoxic piglets and 14.1 ml in the controls.
The control animals' urinary flow rate and osmolar clearance
remained stable (average urinary flow rate = 0.0587 ml/min,
average Cosm = 0.06 ml/min). In the hypoxic animals urine
flow rate and Cosm was higher reaching a peak during the first
60 min - urine flow rate = 0.151 ml/min; Cosm = 0.22 ml/min.
The TCH20 of the hypoxic piglets was seven times greater than
the controls - 0.01 ml/min versus 0.07 ml/min. It is con
cluded that urine flow rate, Cosm and TCH20 increase with mod
erate hypoxia and these changes occur although the u/posm
ratio and cardiovascular function remain stable.
Supported by N.I.H. Grants 7 ROI HD 04154-01, HE 14091 and

Veterans Administration

NEONATAL CHANGES IN RENAL BLOOD FLOW DISTRIBUTION IN
PUPPIES. Lorenzo C. Aschinberg, David I. Goldsmith, Herman Olbing,
Mark Hardy, Adrian Spitzer, Chester M. Edelmann, Jr ,; M. Donald
Blaufox. Dept. of Ped, and Med., A. Einstein Col. of Med., Bronx
N.Y.

Morphologic evidence and data from this laboratory suggest that re
distribution of renal blood flow is an important component of maturation
during the first 6 weeks of life. In this study intrarenal blood flow dis
tribution was determined in 30 puppies (age 1-69 days). l33Xe washout
was monitored for 45 min. after a left renal artery injection (0.3 ml,
250..,c). Curves were analyzed as multiexponentials; anatomical corre
spondence was established by autoradiography. The functional integrity
of the left kidney was validated by injecting 203Hg systemically and
comparing the uptake of both kidneys. Mean blood flow increased
linearly from 0.6 (day 1) to 2.2 ml/g/min (day 69). Inner cortical flow
was 0.7 ml/g/min at birth and remained unchanged throughout the study.
Outer cortical blood flow increased abruptly from 0.12 (day 1) to 3.7
ml/g/min at day 10 and then remained unchanged. The fraction of total
renal blood flow expressed as the ratio of outer cortex/inner cortex was
1.1 at birth, 0.27 at 3 weeks, and 4.3 at 10 weeks. These findings
suggest that the deeper nephrons are functionally dominant during the
first 3 weeks of life. The superficial nephrons appear to play little
functional role during the first two weeks, and thereafter assume a pro
gressively increasing role, mature functional balance being attained at
8 to 10 weeks.

EFFECT OF OSMOTIC DIURESIS ON RENAL SOLUTE GRADIENT IN THE
FETAL LAMB. E.S. Moore, M.B. Galvez, J.B. Paton and
C.W. deLannoy:--(lntr. by-S:-P. Gotoff.)-Univ. of Ill. Coll.
of-Med., Dept. of Ped., Chicago.

The effect of osmotic diuresis on renal solute gradients
was studied in fetal lambs. Slices of cortex, medulla and
renal papilla were analyzed for urea, Na+, K+, and osmolar
concentrations. In 16 control studies, the [Na] in the fetal
renal cortex, medulla and papilla were 96.5, 134.2, and 168.4
mEq/1 of tissue water; the calculated were 327.9,
399.3, and 473.1 mOsm/1 of tissue water. Simultaneous fetal
arterial and urine osmolarities were 310.0 and 152.8 mOsm/kg.
Thus in the control state, although the urine was hypotonic to
plasma there was a sodium and osmotic gradient that increased
from cortex to papilla. After control collections for UV,
UNaV, CH 0 and GFR, 10% mannitol and urea were
rapidly tnto 2 additional groups of fetuses. After mannitol
and urea, UV, UNaV and CH 0 increased significantly. At the
height of increased UV infusion of mannitol and urea,
the kidneys were immediately removed. After 10% mannitol and
urea, [Na] in the cortex, medulla and papilla fell but not
significantly. Calculated osmolarities also fell but not
significantly and the medulla and papilla remained hypertonic
to plasma. These studies suggest that although tubular fluid
[Na] is lowered during osmotic diuresis, active Na+
reabsorption continues and renal solute gradients are
preserved in the fetal kidney.

NEPHROLOGY

Read by Title

IMPROVED GROWTH IN CORN OIL SUPPLEMENTED UREMIC RATS. Raymond
D. Adelman and Malcolm A. Holliday. Dept. of Ped., Univ. of
California, San Francisco.

Male Sprague Dawley rats on a diet of 43.5% protein, 15%
fat, 3B% dextrose, and 3.5% Jones Foster salts with vitamins,
underwent 7/8 nephrectomy at 35 days of age. At 52 days of age
the nephrectomized rats differed significantly from sham oper
ated controls in weight (152 gm vs. 200 grn, p < .01), calories
ingested/lOO grn body weight/da (100 grn BW/D), (41.5 kcal vs.
45.5 kcal, p < .05), and BUN (84 rng% vs. 23 rng%, p < .05). The
nephrectomized uremic rats; paired according to weight, tail f

length, age, and BUN, were continued on stock diet and gavaged
daily with 2.2 cc/lOO grn BW/D of either H20 (control unsupple
mented) or corn oil (supplemented). After 18 days of gavage,
the supplemented group differed significantly from the control
group in the following:

SUPPL CONTROL P
Gm of weight gain/lOO gm BW/D 2.28 1. 52 <.05
Calories ingested/lOO grn BW/D 33.0 30.8 <.01
Gm of protein ingested/lOO gm BW/D 1.78 2.68 <.01
Gm weight gain/lOO kcal 6.9 5.0 <.01
Tail length gain--mm/lOO rom tail/D 1.02 0.77 <.05

Corn oil supplementation increased caloric intake, decreas
ed protein intake and significantly improved growth of young
uremic rats as measured by weight and tail length. The specif
ic contribution to growth of each variable--calorie intake,
fat intake, protein intake, and modified feeding pattern--has
not yet been determined.
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RENAL GLUCOSE AND SODIUM EXCRETION IN THE NEWBORN DOG. Jeffrey
T. Baker and Leonard I. Kleinman (Intro. by Irwin J. Light),
Univ. of Cinti. ColI. of Med., Dept. of Ped., Cincinnati.

Factors affecting renal glucose and Na excretion were stud
ied in 22 puppies, 1-14 days of age and in 7 adult controls.
In 9 puppies and 2 adults in which glucose titration curves
were obtained, greater glucose splay and lower plasma thres
hold were observed in the puppy. During glucose loading in 13
puppies and 5 adults, total Na excretion (ueq./min/g.kid) and
fractional Na excretion (FENa) were higher in the puppy (10.6
and .16 respectively) than in the adult (3.4 and .03) p<.Ol.
At any level of glucose excretion, Na excretion was higher in
the puppy. Those puppies with higher maximum glucose reabsorp
tion/ml filtrate (TG/GFR)M had lower values of FENa, suggest
ing a relationship between Na and glucose reabsorption. Dis
tal blockade of Na reabsorption (DB) was accomplished with
ethacrynic acid and chlorothiazide. In the puppy, when DB
followed glucose loading, FENa increased from .158 to .598,
and when glucose loading followed DB, FENa increased from.409
to .561. During antidiuresis, FENa in puppies was .005.
Since the increment of FENa due to glucose loading before DB
(.158-.005) was the same as after DB (.561-.409), Na loss dur
ing glucose loading probably came from the prOXimal tubule.
These results support the following conclusions: compared to
the adult, a) the puppy spills glucose at lower plasma levels,
b) the puppy loses more Na for any glucose loss, c) the puppy
has a greater depression of proximal tubular Na reabsorption
in response to a glucose load.

OSTEOPETROSIS (0) AND RENAL TUBULAR ACIDOSIS (RTA). J. Bal
uarte, L. Hiner, A. Root and A. Gruskin. Dept. Ped. Temple--

and St. Christopher's Hosp. Child. Phila., Pa.
A male infant with normal acid phosphatase was found to

have ° and RTA at 9 mos. of age. The HC03 threshold was low
(14.7-15.3 mM/l) and more than 19% of the filtered HC03 load
was excreted at a plasma HC03 19.7 mM/l. These data and the
dose of alkali (>10 mEq/kg/day) needed to correct the acidosis
document a rate-defect in HC03 reabsorptive capacity (Type II
RTA). NH4Cl loading failed to establish a steep urine/plasma
pH gradient (urine pH >7) even though serum HC03 fell 3 mM be
low the threshold. This is indicative of a gradient-defect
(Type I RTA). Determination of Cl·space did not show volume
expansion, although P04 and lactate clearances increased, and
uric acid clearance feI! after the HC03 threshold was reached.
Increased uric acid, P04 and lactate clearances occurred in
other HC03 titrations when threshold was associated with ECF
expansion. Inactivation and/or resistance to parathyroid hor
mone (PTH) have been postulated as etiologic factors in O.Cir
culating high levels of PTH could cause RTA since PTH increases
urinary excretion of HC03 and decreases the NH4 excretion.Dur.
ing Ca++ infusion serum Ca++ rose,but the PTH levels were un
detectable; P04clearance was normal. Conclusions: l}No rela
tionship between RTA, PTH levels and °was found. 2}The rela
tionship between ° and RTA may constitute a genetically deter
mined syndrome. 3}The attainment of the HCOS threshold is asso
ciated with changes in clearances of P04 and lactate but not
of uric acid.

Supported by NIH grants RR-5624, RR-75 and HD-04840.

CELLULAR RESPONSE TO STREPTOCOCCAL ANTIGENS IN PATIENTS WITH
ANAPHYLACTOID PURPURA. Rajesh M. Bhatnagar, Aaron R. Rausen,
Stanley E. Read, and John B. Zabriskie. The Rockefeller
University, New York and Mt. Sinai Medical School, New York.

In view of the hypothesis that previous exposure to
streptococcal antigens may play a role in the development of
the clinical and laboratory symptoms of patients with anaphyl
actoid purpura, the cellular response to Group A streptococcal
cellular antigens and human renal antigens was studied in 14
patients with this disease. Using the in vitro technique of
capillary migration inhibition of leucocytes as our index of
cellular reactivity to these antigens, the cellular response
to streptococcal and renal antigens was carried out in all
patients.

The results demonstrate that patients with evidence of
documented renal disease had a heightened response only to
streptococcal membrane antigens (30.4%) as compared to results
obtained in children with uncomplicated streptococcal infec
tions (11.6%). The response to streptococcal cell walls was
the same for both groups (23% and 20% respectively). Further
analysis of these patients indicated that this heightened
cellular response to streptococcal antigens was not related to
the level of the ASO titer. Patients with ASO titers of <100
had 22% inhibition. Patients with ASO >500 had 29% inhibition.
Migration inhibition values for renal antigens were the same
for both groups and 8% respectively). These studies
suggest that prior streptococcal sensitization may play a role
in the development of renal disease in these patients.

NEPHROSONOGRAPHY IN THE EVALUATION OF RENAL FAILURE IN
INFANTS. Frank G. Boineau, Jeffrey P. Rothman, John E. Lewy.
Cornell Univ. Med. Col.-New York Hosp., Dept. of Ped. and
Radiolo gy, New York.

Nephrosonography has been shown to be a useful non-invasive
adjunct in the investigation of renal tract pathology in child
ren and adults. The availability of a probe with a 0.5 cm di
ameter allowed this technique to be applied to five infants
with non-visualizing kidneys on intravenous pyelography. These
were all carried out and interpreted without knowledge of the
underlying pathology. In one infant with renal failure, a non
visualizing IVP and normal cystogram, the nephrosonogram dem
onstrated renal hypoplasia. This was later confirmed by ret
rograde pyelography. In a second infant, hydronephrosis was
suggested prior to and confirmed at exploration. IVP and
cystogram were unrevealing. A third infant had a large flank
mass. The nephrosonogram suggested an upper pole cystic mass.
At operation a double collecting system with hydronephrosis of
the upper system was demonstrated. In two infants, the ultra
sound study revealed the absence of one kidney. This was con
firmed at operation in 1Ie one who was explored.

This technique appears to be a useful adjunct to conven
tional radiography in the differential diagnosis of the infant
with urinary tract anomalies. It is of especial value when a
kidney does not visualize by IVP and may appropriately guide
therapeutic decisions without the need to employ invasive
techniques with their attendant increased morbidity.

u.' Al..'OilT':3 ,,'fKDROl"U:: '. HAHlnE (Cd.)
Al\D d",;Dl\I:';ONi:; (P): A ,'IVi Y):;.'IR :.miDY. Robert A. Camubell,
James 1::. !'iusgrave, James C.!'!. LIsa Y. Jacinto, and
Yesilawant B. Ta Lwa Lkar , (lntr. by Richard .', Glmsted) Urriv s of
Oregon Ked. Portland

A 15 year old Eexican-American boy "as found at age 9 years
to have severe high-tone neural deafness, hematuria, protein
uria (Pr), subclinical nephrotic syndrome, hyperchloremic
acidosis and large kidneys on I.V.l. Two 010$e relatives
were noted to have hematuria. Open renal biopsy
spread interstitial nests and, in some cBses, cords of foam
cells. BO ....nnan! s capsules snoveu perit;lomerular fibrohyaline
thickening and fibrosis. ever a 5 year pp.riod the pa t.i.ent
was hospitalized six times for study. rollowinc the first
course of combined therapy (increment") C,'A from 2 mg/'t.g ",.0./
ciay and P2 109/kg p s o , , ·.,.O.D.) and the induction of leuko
penia, ?r fell from 11 and 24 /Olll/24 hrs. to u.5 liIll.
Lne clearances (Ccr) Lncr-eaeed from 54 and 66 =/:nin/1. 7 r,
to 80 and 127. Lost to follow-up for 2 yp.ars, thp. patient
then, despite pro(rressive low-grade uremia, responded to
treatment durinG three nnditionol
fix courses I 2 .__--2.. ..L _

.,j. ?r ); 73 8(; 55 35
l' Ccr % 31 9 19 32

A sixth admi ss.ion, during "hich no CrA "as admini s tered ,
compared wi til previous courses of therapy sUi{t;ested no im
provement, there bein(; no chanhe in serUIil creatinine cr Bllli.

L'lNG-TERM FOILOW-tJP OF CYCLOPIDSPIlAMIDE(C)TIlERAPY IN
RELAPSIID MINIMAL LESION NEPHRorIC SYNDROME (MLllS) .Jam M.Chiu
& Keith N.Dzulll'lon:l.McGlll Univ.-Montreal Children's HOsp.
Researoh Inst.,Dept. of Nephrology,Montreal.

Prospecti1l9 controlled studies have demonstrated tha value
c£ C in relapse rate and length of remis
sion.Thare are no reports on the long-tem follow-up of such
pts.We have followed 36 such pts.At initiation of C the mean
period from onset of MLNS was 5 TI' with a mean of 7.3 epis
odes of NS/pt.Msan follow-up is 3.3 yr.At end <£ follow-up,

rate is 27% and minimal interval of relapse(MIR)2.2
yr.Both valms am significant:I3" different(p<O.OOl)from
those of pts treated with prednisom alone(ll pts:follow-up
2.3 yr;relapse rate 91%;MIR 0.9 yr) .No serious complications
of C tterapy Wenl observed.Of the 5 gn-Js who reaclBd the age
or puberty,each has nomal menses and sexual develolJll8rlt.ln
th!l 10 pts who have relapsed fo11aw:1. C we found:l)whsn pt
was treated with steroid alone again(9 pts) ,frequency of rel
apse was tID same as before C.Thus there was no subclinical
persistent effe: t of C enabliq; sustaim d remission duri
subsequent mlapses.2)6 pts received 2 courses or C.Tha 2m

was as as cr longer than the 1st in 3 pts;3
other pts lave just completed a 2n:1 course of C.lt thus ap
pears tlat mfractorinesll to C 00e1l not d3velop.3)3 pts have
demonstrated both responsivemss and resistance to C tlBrapy
in different episodes or MLNS that these terms are
l1!llati1lll an:! depend on tbl state of too host at tim or rel
apse.
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DETECTION OF URINARY PA'lHOGENS BY DIP-SLIDE TECHNI9UE. Hahsen
Gharib, Pierce Gardner, David H. Smith. Children's Hospital
Medical Center, Boston, Mass. - --

A dip-slide technique and standard quantitative cultures
were compared experimentally and clinically for detection of
a variety of common urinary tract pathogens. Growth of
enterococcus, Staphylococcus Pseudomonas aeruginosa,
Klebsiella aerogenes I Escherichia coli, Proteus mirabilis, and
Enterobacter diluted in urine at concentrations of 104 and 106
was the same in both systems when incubated at 270C or 370C

and read at 18, 24 or 48 hrs.The dip-slide consistenUy under
estimated of low concentrations (103) of enterococcus,
£.. and !. aeruginosa incubated at room teJnperature but
results for all organisms were comparable when cultures were
incubated at 37oC.

4036 consecutive clean-voided urine specimens simultaneously
evaluated by the two showed that by the dip-slide
method, growth of urinary pathogens was overestimated in 0.07\
and underestimated in 0.09\ of specimens. Discrepancies were
more connnon (3.6\) for ozeanfsms considered non-pathocens
(diptheroids, lactobacilli, S. epidermidis,alpha-strentococci
other than enterococcus) . The-Dip-slide technigue yields bac
teriologic data comoarable to standard auantitative cultures
and has the advantage of being easily read by lay and
paramedical personnel.

Treat. N2 NaCl in High Na Fin F
Groun Atmos. Medium* Diet Medium** LP .***
Contr. 2.0=..2(5) 2.8=..6(10) 1. 2=.. 3(10) 1.6=..1(5 1. 8=..3(10)
Expt. 0.3+.1(5) 2.8+.4(10) 0.3+.1(8) 2.0+.5(4 ) 1.4+.2(10)

SECRElrION OF RENIN BY RAT KIDNEY SLICES. William A. Corsini
and Michael D. Bailie (Intr. by William B. Weil). Michigan
State Dept. Human Develop. and Physio1., E. Lansing.

Rat kidney cortical slices have been used by several inves
tigators to study control of renin secretion. The data suggest
it is difficult to stimulate renin secretion in this prepara
tion. We have studied the effect of furosemide (F), which is
known to stimulate renin secretion in vivo, on the rate of
secretion by kidney slices. Slices were incubated in Robinsons
medium with 100% 02, and the rate of renin secretion estimated
from the amount of angiotensin I formed after incubation of
the slice medium with excess renin substrate. Control slices
were compared to slices from animals pretreated with F or to
slices from untreated animals with F added to the medium.
Effects of NaCl were studied in a similar manner

*200mM;**0.Omg/ml;***4mg/kg. ln ng/mln/100mg wet wt.
Slices from untreated rats incubated in N2 and slices from
rats on high Na diet had decreased secretory rates. Addition
of F or excess NaCl to the medium did not alter secretion.
Pretreatment of animals with F had no effect on the rate of
renin secretion. Addition of aldosterone, epinephrine or PGEl
to the medium also had no effect. The data suggest renin
secretion by kidney slices approaches a maximal rate for a
given set of incubation conditions.

OlIDNIC DIALYSIS IN arrLDREN - EIQll' YEARS' EXPERIENCE.
S.ColD'lts, R.Hickman, A.Garbaccio, H.Tenckhoff (Irrtr-, by D.
Shurtleff). Depts. of Pediatrics & Medicine, University of
Washington, Seattle, Wa.

Seventeen patients under age 16 at onset of dialysis have
been on chronic herrodialysis (HD) (5 pts.) or peritoneal dial
ysis (PD) (9 pts.) or both (3 pts.) for periods of 3 IlOS. to
6 yrs , All but one dialyzed at home thrice weekly or on
alternate days. Nine prepubertal children, 4 to 14 yrs , at
onset and dialyzed 9 nos , to 6 yrs , have grown fran 2 to 6 crn/
yr. (2 to 22 crn/pt.). No growth occurred in 5 females 14-10/
12 to 15-9/12 at onset: 2 were postpubertal, 1 has Turner's,
,and 2 had arrested puberty. Of the latter, 1 had menarche
after 16 nos , of PD and 1 shCMS advancing puberty after 4 IlOS.
PD. One male 14-1/2 has grown 6 em in 12 rros , of HD and shCMS
advancing puberty. A prepubertal male 11-10/12 has completed
puberty and grown 22 em. in 6 yrs . HD and PD. Seven patients
had nephrectomies, 4 for hypertension. Two had parathyroid
ectomies and 3 others have evidence of severe secondary hyper
parathyroidism. Fourteen of 17 patients are alive, and 5 of
17 received a transplant. Nine remain on PD and 1 on HD. One
died posttransplant, 1 death was a complication of HD, and 1
died unrelated to PD. GrcMth and development of children
have occurred on chronic dialysis. It offers a reasonable
alternative to transplantation in children with congenital
urologic problems or when growth suppressive steroid doses
are anticipated.

GLOMERULAR PERMEABILITY IN EXPERIMENTAL GLOMERULONEPHRITIS.
Joseph Giangiacomo, Frederick £. Saiyid 1. Nagvi,
Randy!. Kienstra and Alan!:!.. Robson. Wash. Univ. seh, of
Med., St.LOUis Children's Hosp., Dept. of Ped., St. Louis, Mo.

Experimental glomerulonephritis was induced in 30 rabbits
using gost anti-GBM antibody. One week lster glomerular per
meabilit1 was measured using polydisperse polyvinyl pyrolli
done 113 (PVP); Cin and CpAH were measured and renal biopsy
was performed, the tissue being studied by light, immuno
fluorescent and electron microscopy. 12 normal rabbits were
similarly studied. Mild glomerulonephritis (assessed by
clearance and biopsy data) showed virtually normal perme
ability. With more lesions permeability to PVP mole
cules of radius 30 A was increased. With the most severe
lesions there was increased permesbility to lsrge PVP mole

but decreased permesbility to molecules with radius < 30
A. Untreated, the glomerulonephritis resulted in progres
sive deterioration of renal function, death occurring within
2 weeks of induction in 33% of animals. Administration of
high dose steroids during the second week of disease modified
both the clinical course and PVP permeability, the latter re
turning to normal in 3 of the 5 animals studied. Although the
explanation for these findings is not yet ,determined, the data
indicate that it is the severity rather than the nature of the
lesion that modifies permeability and that permesbility can be
restored to normal by therapy. This method may provide a
means to quantitate and assess response to therspy in the
course of human glomerulonephritis.

A SIMPLIFIED METHOD FOR ESTIMATING GFR FROM THE BLOOD
DISAPPEARANCE OF INULIN. Jehoshua Earon, M.Donald Blaufox,
Chester M.Edelmann,Jr., and Adrian Spitzer. Departments of Pedia
trics and Medicine, Albert Einstein College of Medicine, Bronx,N. Y.

Compartmental analysis of the plasma disappearance of an appropriate
radionuclide provides an accurate estimate of GFR. The major disad
vantages of this method are irradiation of the patient and need for a
large number of blood samples. In the present study GFR was estimated
from plosma disappearance of "cold" inulin, given i.v. as a single
dose of 100 mg!1<g B.W. Blood samples were obtained during the sub
sequent 120 minutes; Correlation between values obtained by this
method and by standard endogenous creatinine clearance was excellent
(r=+0.93, n=24). In an effort to simplify the method, comparison
was made between conventional two-compartmental analysis using a
blood samples (Ca) and one in which the late slow component was de
termined from the terminal three points of the curve, and the early fast
component was derived empirically (C3). A time zero intercept of the
rapid component calculated on the basis of a volume of distribution of
20"/0 B.W. and crossing the axis at 40 min. provided the best fit of the
data (C3=O.96 Cg + 1.8). This approach avoids exposure to radio
activity and allows estimation of GFR from a disappearance curve ob
tained fromonly three samples of blood.

CHLORAl-lBUCIL IN A CONTROLLED STUDY OF STEROID DEPENDENT NEPH
ROTIC Warren E. Grupe, Dept. of Ped., CWRU School
of I'iedicine, Clevelan<r,oliTo.

Cnlorambuc i l in combination with cortiosteroids has been
used in the treatment of steroid-responsive nephrotic syndrome
to assess its effect on the duration of remission and the rate
of relapse. Eighteen children, in whom steroids were required
for 6 months or longer to maintain a remission or when relap
ses occurred three times per year or more, were assigned to
two groups. Group I continued to receive 1.5-1.8 mg/kg pred
nisone daily until urine was free of protein for two weeks,
then an intermittent regimen of twice the daily dose given as
a single morning dose every other day for an additional 2
months. Group II received the same prednisone therapy along
with 0.3-u.41 mg/kg/day chlorambucil for 7-12 weeks. Results
are below:

Group I Group I I
number of pat i ents lOll
aver. months between relapses 1.3 20.6
aver. number of relapses/pt. 4.3 0
relapse rate/pt. month 0.25 0
aver. months followed 19.8 20.6
;10 significant complications were seen in any child in this
study, although the leukopenia intentionally induced by chlor
amoucil took> 3 weeks to return to nonnal in 3/8. It would
appear tnat cnlorambucil is of significant value in reducing
the rate of relapse in the steroid-responsive, frequently
relapsing patient.
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INrRARENAL BLOOD FLOW IN CHILDREN: CHANGES DUE TO ANGIOGRA
PHY AND CONGENItAL HEART DISEASE. Alan S. Gruskin, Victor H.
Auerbach and lain F.S. Slack. Dept. Temple
and St. Christopher's Hosp. Child. Phila., Pa.

Xenon133 determinations of fractional flow (FF) and blood
flow to the outer cortex (SF/OC) and inner cortex (SF/IC) were
performed in 22 children ages In 4 normal kidneys SF/DC
averaged 376±34 (S.E.M.) ml/min/lOOgm (FF/OC 84±5%); SF/IC was
54±19 ml/min/lOOgm (FF/IC l2.4±4%).

In 11 patients before angio SF/DC was 259±23 ml/min/lOOgm
and fell post angio in 10/11 to 184±26 ml/min/l00gm. Pre angio
SF/IC was 27±4 ml/min/l00gm. Post angio, excluding 3 cases in
which components I and II fused, SF/IC was 21±3 ml/min/l00gm.
FF/OC of 76±4% and FF/IC of 24±4% was not changed by angiogra
phy.

Nine children with congenital heart disease had a pre an
gio SF/OC of 238±23 ml/min/l00gm (FF/OC 70±6%) and BF/IC of
29±5 ml/min/l00gm (FF/IC 31±6%). Eighteen cardiacs had a post
angio SF/OC of 176±21 ml/min/l00gm (FF/OC 67±5%) and SF/IC of
29±3 ml/min/l00gm (25±4%).

Conclusions: 1) Children with congenital heart disease
have diminished renal blood flow to the outer cortex. 2) The
decreases which may occur in renal blood flow post angio, if
severe, may result in the development of renal insufficiency.
3) The degree of change in blood flow post angio is not rela
ted to the dose of contrast media.

Supported by NIH grants HE-12651, RR-5624 and RR-75.

EVIDENCE FOR GONADAL TOXICITY OF CYCLOPHOSPHAMIDE IN PRE- AND
POSTPUBERTAL CHILDREN WITH RENAL DISEASE. Ronald J. Kallen,
Robert l. Rosenfield, and Victor S. Fang. Unlv. of Chicago
Prltzker Sch. of Med., Depts. of Ped. and Med., La Rabida
Children's Hospital and Research Ctr., Chicago.

Serum FSH and LH estimation by radioimmunoassay was done in
15 children and adolescents treated with cyclophosphamide (C)
for lipoid nephrosis (IN), membranous nephropathy (MN), and
systemic lupus erythematosus (SLE). Normal pubertal values
for serum LH are: mean, 40 nglml (range, 10-70 ng/ml); for
serum FSH: mean, ZOO nglml (range, 70-480 ng/ml). 9 with IN
received C between ages 4 and 9 years and 3 have elevated LH
(IOO, 10Z, and 116 ng/ml), although FSH is normal. 3 males
with LN were given C at age 12-14 years, and have borderline
or elevated FSH (470, 590, and 850 nglml) and high lH OZ8,
Z04, and 224 ng/ml) when tested at age 15-17 years. All 3 are
pubertal but the state of spermatogenesis is not known. A
prepubertal 17 year-old female with syndrome and HN
has an inappropriately high serum FSH, 226 ng/ml. A 17 year
old male with MN has a borderline FSH (440 ng/ml). A 13
year-old pubertal female with a recent course of C for severe
SlE nephropathy has normal FSH and LH. Conclusion: Of 6
patients treated with C after 12 years of age, 3 have high lH
and borderline or elevated FSH suggesting primary gonadal
failure; elevated LH in 1/3 of young patients suggests that
the prepubertal gonad may be damaged by C.

Conl;rols" Day'r
"ilM.... 447(n- 8
nM G-6 320(n-10) 288(n-10,p > .4)
11M G-l 280(n-10) 213(n-10,p < .05) 234(n- 6,p> .1)
11M A 315(n-1B) 231(n-17,p <.02) 111 (n-l.O,p < .C01)

A reduc't1on in G:U ana G-1 oxidation is seen bY' day 7 with
a return to control values by da;y J1.l)ecreased oxidation of
G-l suggests a dsfect in direct oxidative pathway metabolism.
No change is seen with progressive decrease in A oxid
ation is found.The significance of these is the de
monstration in AN nephrosis of a reduction in glomerular oxi
dative metabol1sm,arxI by inference in till cells which produce
or maintain the GBI1.

METABOLIC STUDI'3S ON ISOUT:::D RAT GLOW';RULI IN AMINONUCLEO
SIDE(AN)NEPII!lOOIS.Bermrd S.Kaplan,Louise Renaud & Keith N.
Dro:nnond.Mc'1ill Univ.-Hontreal Children's Hosp.Research
Inst. ,Dept. of NephrologY',Montreal.

Proteinuria in AN nephrosis mq be due w direct damage to
tm glOllllrular basel1Bnt I1Bmbrane(GBM)or result from damage to
tm GBM-producill!: cells.We have studied the metabolism of is
olat.3d rat glOllllruli,thus imludill!: ceRs, in
tm model.SUbstrate s G-U-o (G-U) ,G-6-O (G-6),
G-l-o (G-l)am alanine-U-o (A)in an in vitro system.Glomer
uli from eJql'3rimental rats given 15 mgA'Njl!l:iO'gm i.p. once
and controls gi'llln water were incubated.'3y day 7 eJql'3rimental
rats had till nephrotic Syn:lrollB (mean protein excretion 208 mg
/24 were expressed as TIM substrate-G oxidized/mg
DNA/3 hrs:

EVIDENCE FOR AN IMPAIRED SODIUM REABSORPTION BY THE PROXIMAL
TUBULE IN RENAL ALLOGRAFTS: Cidio Jaimovich. Mohammad H.
Malekzadeh. Richard N. Fine and Carl M. Grushkin. U.S.C. Sch.
of Med., Dept. Pediat. and Childrens Hosp, of Los Angeles, Ca.

The effect of 0.45 normal saline diuresis on renal sodium
(Na) and water (H20) excretion was examined by clearance tech
nique in 3 groups of subjects: 5 children 14-50 months post
kidney transplantation (PT) with serum creatinine < I.Z mg%,
normal urinary concentration and no evidence of rejection; 3
healthy kidney donors (D) lZ-30 months after nephrectomy and
5 normal children tC). The free water clearance (CH20) plus
sodi urn clearance ( HZO + CNa) were used as an approx imate index
of Na del ivery to the di stal nephron and the CH20/ (CHZO+ CNa) x
100 as an estimate of Na reabsorption at the diluting segment.
The GFR was corrected to 1.73 H2 and the clearance values to
100 ml of GFR. PT 0 C P VALUES

GFR(ml/minl1.73 MZ) 83.0.!11 IZ3.!9 Iz4.0.!Z6 -0.01
Eosm (ml/min) 4.5.! 0.5 4+1 4.9+ 1 NS

H20 + CNa(ml/min) 19.4+ 4.7 10+1 12.7+ 1.6 <0.05
CH20/fH 20 + eNa) x 100 82.0:! 4.6 75:!5 82.0:! 7.9 NS
These findings indicate that after extracellular volume ex
pansion, fractional reabsorption of Na at the proximal tubule
is significantly lower in PT patients than in control groups;
and that osmotic diuresis cannot account for this abnormality.
Our results suggest that there may be impaired proximal
tubular reabsorption of Na in recipients of kidney allografts.

EFFECTS OF ANGIOTENSIN II INHIBITOR (p-113)ON NEO
NATAL RENAL FUNCTION. Pedro A. Jose, Gilbert M.Eisner,
Julio V. Medina and Philip L:-cakag;;:o, Depts. of Ped. and
Med., Georgetown Univ. Sch. of Med., Wash., D. C. 20007

Young puppies have low renal blood flow, low glomerular
filtration rate (GFR) and high peripheral renin activity (PRA).
To examine the relationship between the renin angiotensin
system (RAS) and renal hemodynamics, p-113 was adminis-
tered to 6 anesthetized puppies 20-30 days old. P-l13 dose

was calculated to inhibit the hypertensive effects up to 5 ug
of exogenous angiotensin II (AIl). GFR, clearance of p-amino
hippurate (CPAH), PRA and mean arterial pressure (MAP)
were measured before, during and after intravenous p- 113.
The results are shown in the following table:

MAP GFR CPAH PRA
mmHg ml/min ml/min ng AI/ml/hr

control 65. 83 2. 87 7.37 11
p-l13 64.17 3.95* 21
recovery 68.33 1.38* 3.27* 21 *p<.02
Others have shown that inner cortical flow is preserved and
size of juxtamedullary glomeruli(JMG)increased by All. This
study suggests a role of AIl in maintaining perfusion of the
more developed JMG since GFR and CPAH declined after inhi
bition of AIl. Th:e RAS is mature in puppies and is involved in
intrarenal hemodynamics but not in the regulation of MAP.

PROTEIN TURNOVER AND PLASMA UPTAKE RATES IN THE UREMIC RAT.
R.C. MacDonell,2!:.:........

Holliday. Dept. of Ped., Univ. of California, San Francisco.
The following studies were done to estimate tissue protein

turnover rates and plasma protein uptake rates (PPuP), dpm
bound/grn plasma/da, of control and uremic rats in the post
absorptive state. Female rats were subjected to 7/8 nephrec
tomy (U) or sham-operation (C) at 30 days of age and fed a
38% protein diet to 50 days, when they were studied using the
constant infusion method of Water low (Clin. Sci. 35:287, 1968)
in which l4C-Leucine (331 replaced Lysine. Specific
activities of free and protein-bound Leucine of plasma samples
and of liver and muscle homogenates after a 5-6 hr infusion
were measured using high-voltage electrophoresis and Lowry's
determination of protein. Total body protein turnover (TPT),
gm/lOO gm rat/da, and fractional turnover rates for liver
(k2L), muscle (k2M), and plasma proteins (k2PP) were esti
mated.

TPT k2L k2M k2PP PPUP x 103
C (5) 1.82 .780 .106 1.42 808
U (4) 1.61 .743 .109 2.11 1185
p value NS NS NS <.05 <.05

The results of the controls agreed with those of Water low.
Uremia had no discernible effect on liver or muscle but did
increase plasma protein turnover. A new basis for assessing
protein metabolism in uremia can be developed from these re
sults, particularly with respect to the effect of dietary al
terations upon protein turnover.
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PROXIMAL TUBULAR FLUID TRANSFER IN AMINONUCLEOSIDE NEPHROSIS.
John E. Lewy. Cornell Univ. Med. Col.-New York Hosp., Dept.
of Ped., New York.

A micropuncture study of the relationship between glomeru
lar filtration and proximal tubular reabsorption of fluid was
carried out in 6 rats 142-144 hr. after intravenous injection
of an aminonucleoside of puromycin in order to clarify the role
of these factors on fluid accumulation. By 6 days ascites was
evident. Urinary protein excretion averaged 46.0 2.4
compared to 8.9 2.0 in· 5 control rats. Serum protein
was 5.3 0.1 gm% in aminonucleoside rats (AMN) and 6.5 ± 0.1
gm% in controls. Single nephron glomerular filtration rate was
diminished to 22.5 2.0 (Control: 32.6 2.8
while reabsorption to the end of the proximal convolution of
the same nephrons was 14.6 1.5 (Control: 14.3 1.9

TF/P inulin ratios were thus increased to 2.9 0.1
(Control: 1.8 0.1). Whole kidney GFR was also diminished in
AMN rats while renal blood flow was preserved and filtration
fraction was therefore diminished. Absolute proximal tubular
reabsorption of fluid was preserved in surface nephrons despite
diminution in serum protein and total kidney filtration frac
tion implying a change in intrarenal blood flow distribution or
tubular hydraulic conductivity. The observed decrease in glo
merular filtration rate was thus the principal factor leading
to decreased delivery of fluid to more distal parts of the
nephron. This partial imbalance between a change in glomerular
load and tubular reabsorption may contribute to the retention
of fluid and solute which characterizes this disease.

SEQUENCE OF ULTRASTRUCTURAL AND BIOCHEMICAL CHANGES IN AMINO
NUCLEOSIDE (A.N.) NEPHROTIC SYNDROME (N.S.) 1:lcl1nda.
Clum-KI1o CIw1., Ahmad .!ll:lJlJw\ Gal1thiu and Ant1umY
Nicastri. Depts. of Ped. and Path. Downstate Med. Ctr. B'klyn,
N.Y. (Introduction by Salvador Castells, M.D.)

Rats weighing 200 gms were given daily subcutaneous injec
tions of 1.5mg per 100gm body weight of a 0.5% pruine A.N.
There were 6 experimental and 4 control animals in each group.
Animals were pair-fed and one group sacrificed each day from
day 2-12. Increase in proteinuria (P values between .10 and
.05) was first noted on days 5, 6, 7. On days 8, 9 and 10 P
values for proteinuria became significant. (P(.05,(.02 and
<.01 respectively).

There were no changes in serum albumin or cholesterol
through day 7. A.N. rats had marked increase in cholesterol on
day 8 (P<.Ol) and serum albumin was significantly decreased
(P<.05). From day 9 all differences were highly significant
(P<.Ol)

By slow induction of N.S. we have demonstrated the coinci
dence of decrease in serum albumin and increased cholesterol,
both preceded by albuminuria. Electron microscopic examina
tion of glomeruli showed onset of changes parallel to onset
of proteinuria beginning of day 5. There were minimal foot
process fusion, protein globules and intracytoplasmic vacuoles
noted in the podocytes. With progression of N.S. these vacu
oles enlarge. Their intracytoplasmic origin was demonstrated
by their failure to stain with colloidal iron distinguishing
them from invaginations of the podocytic cell membranes.

EFFECT OF INTENSIVE NUTRITIONAL REHABILITATION AND RETRAINING
ON CALORIE INTAKE AND GROWTH OF UREMIC CHILDREN ON HEMODIALY
SIS. Howard E. Maltz, Darla Erhard, Donald E. Potter, and
Malcolm A. Holliday. Dept. of Ped., Univ. of California, San
Francisco, and San Francisco General Hospital.

Growth failure in the uremic child is due in part to cal
orie deficiency secondary to appetite failure. Delivery of
adequate calories to induce growth usually is difficult. This
study tested the influence of a program of Intensive Nutri
tional Rehabilitation and Retraining (INRR) upon calorie in
take and growth. Two anuric, cachectic patients undergoing
hemodialysis were admitted to a metabolic study ward under the
supervision of a nutritionist, a physician, and nurses. One
was a 16 year old girl with systemic lupus erythematosus; the
other was a 3 year old with the congenital nephrotic syndrome.
A wide variety of appropriate foods were prepared with much
attention to individual taste preferences. The staff conveyed
a positive attitude regarding the patients r recovery potential
Good nutritional input was rewarded. The 16 year old's daily
intake rose from 400 to 2000 kcal; her affect improved. Mark
ed hypertension necessitating nephrectomy interrupted the
study. The 3 year old thrived. Cell mass, which had decreased
970 gm over the 3 mos prior to the study, increased 264 gm
during the 4 weeks of the study. Calorie intake improved by
50%; linear growth rate increased from .17 to .63 em/wk. The
patient's level of activity and social interaction improved.
The increased food intake persisted at home. INRR appears to
be a workable mode for increasing calorie intake and inducing
growth in the uremic, cachectic child on

EVIDENCE FOR A VASOPRESSOR SUBSTANCE (RENIN) IN
HUMAN FETAL KIDNEYS. A. Molteni, W. J. Rahill and
J. Koo. Dept. of Pathology, Univ. of Kansas Medical
Center, Kansas City, Kansas and Dept. of Ped., State
Univ. of New York at Buffalo, New York.

Granulated cells, stained as those of the juxta
glomerular apparatus have been seen in the cortical
blastema of human fetal kidneys (Lyungquist, Acta
Path. Microbiol. Scand. 67:257,1966). A vasopressor
substance was evident in fetal rat kidneys three
days before renin granules were visible (Tsuda, Lab.
Invest. 25:23,1971). In our laboratory, renin ac
tivity was measured in the kidney, heart, liver,
spleen, pancreas and amniotic fluid of 14 human
fetuses from 4.6 to 14.8 cm. in length (crown-rump)
(gestational age 58-108 days) by an angiotensin 2
generating method (Lever, Biochem. J. 91:346,1964).
Renal cortical renin was 89 (+18 sem) ng/4 mg
tissue. Renin levels in other tissues were< 1 ng/4
mg tissue or 1m! amniotic fluid. Linear regres
sion analysis of renal renin on fetal length showed
a significantly (p<.05, t test) positive slope. A
few juxta-glomerular granules (Bowie stain) were
seen in the fetal glomeruli but not in other organs.
The increase in renal vasopressor activity during
this period of fetal growth correlates with a fall
in renal cation concentration during this period.
(Supported by Grants HE-06975 and AM-05626, NIH)

rs 5 consecutive days/Wk".
Pat. 6 !!rs. (It hrs/wk. , Hr-s , 1 hrs/wk.

Pre Pr'!mrl,
S.S. '8'0mrl,
P.P. 60 21 '-12 16
M.E. 7tl "'16 64 31
P.V. - - 62 26
Arter hrs hemodial sis 1asma amino acids were reduced 54'3 y p %

of 6 hr values. Shorter more frequent dialysis was associated
with good electrolyte balance and ultrafiltration. Advantages
are: Greater flexibility of dialysis schedule and better bio
chemical homeostasis with potential for improved growth and
sexual maturation. Disadvantages are: More "set-up" time,

shortened fistula survival, probable need for home
dialysis. The latter two disadvantages can be controlled. The
regimen is effective and feasible. It remains to be seen if
this regimen can improve growth and sexual maturation of
children on chronic hemodialysis.

SHORT, FREQUENr HEMODIALYSIS IN CHILDREN. Melinda McVicar,
Gauthier, In-Tai Cheong, Winifred 'CrItCh:l0!i' and Salva

dore castells. Dept. of Fed. Downstate Med. ctr. B'klyn, N.Y.
---shorter more frequent hemodialysis may promote better growth
in children with renal failure. We tested the feasibility of
3 hrs hemodialysis 5 days per week over a period of two weeks
in 4 children ages 12 to 16 yrs. Protein intake _s constant
for each patient during the 6 hr and 3 hr regimens. Mean pre
and post dialysis values for serum urea nitrogen were compared
on the traditional 6 hrs/day, alternate day, 3 days/wk vs , 3
h

RELAPSE RATE OF IDIOPATHIC NEPHROTIC SYNDROME (INS) AFTER
CYCLOPHOSPHAMIDE. T. Marr, P. R. Lewy, D. Hall, Y. Ahmadian,
and G. Z. Given (Intr. by Henry L. Nadler). Northwestern
Univ. Med. School, The Children's Memorial Hospital, Dep't. of
Pediatrics, Chicago

The relapse rate of INS following treatment with Cyclophos
phamide (C) has not been reported. Seventy-one children with
INS have been followed for 1 to 13 years (mean 4 years). All
had serum creatinine between 0.4-1.3 mg% (mean 0.8 mg%). None
had hematuria or hypertension. Forty-one (27 males, 14
females) have experienced an average of 1 relapse/year and
responded regularly to Prednisone (P) 2 mg/kg/day. Thirty
patients (17 males, 13 females) experienced frequent relapses
of nephrotic syndrome at an average rate of 3.9 relapses/year.
These patients received 34 courses of oral therapy with C,
3 mg/kg/day, and were treated for a mean of 4 months (range l
IS months), after renal biopsy was performed. All 30 renal
biopsies were normal by light microscopy. During C therapy
patients also received P, 2 mg/kg q.o.d. Eighteen courses of
C therapy ended 4-44 months (mean 18.7 months) ago without
subsequent relapse. However, 16 courses of C, ending 1-45
months (mean 18.2 months) ago, have been followed by a
relapse at 1-22 months (mean 8.3 months). In nine instances
>1 relapse occurred. The relapse rate after these 16 courses
of C is 1.8/year. Side effects of C included leukopenia-la,
alopecia-2, cystitis-2, infections-3. Male fertility has not
been assessed. One girl delivered normal infant 2
after C.
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SPONTANEOUS CHEMOTAXIS (CT) IN ACUTE GLOMERULONE
PHRITIS (AGN): DEMONSTRATION OF A POSITIVE CORRELATION
WITH DISEASE ACTIVITY. M. Norman & M. Miller, U. of Pa. ,
Sch. of Med., Dept. Ped., Phila., & Charles R. Drew Post
grad. Med. School, Los Angeles

We have previously reported an abnormality of CT in sev
eral types of glomerulonephritis and the nephrotic syndrome
(Ped. Res. ,6:155, 1972). This was characterized by: I) In
creased "spontaneously" generated chemotactic activity (SCT)
in sera of patients (PS); 2) Inability to generate additional
chemotactic activity (ACT) upon incubation of PS with immune
complexes; 3) Demonstration of deficient CT by neutrophils
(PMNs) from patients with increased SCT. No correlation of
CT abnormalities was found with C3 and CH50 complement
levels in PS. In the studies now reported, a positive £2!:
relation has been found between clinical status of 17 children
with AGN, and the degree of CT abnormality noted above. When
measured in PS of 6/17 pts at 6 months and 13/17 at 12 months,
SCT and ACT equalled that found in control sera (CS). Pt PMNs
showed slightly less CT towards CS than did control PMNs.
Serum C3 returned to normal in 13/15 and CH50 in 12/12 pts ,
All pts , were well at 12 months. These data indicate: 1) Hu
moral and cellular CT abnormalities in AGN improve with
clinical recovery; 2) Serum complement levels parallel CT im
provement in most but not all AGN patients.

PROTECTION FROM BILIRUBIN NEPHROPATHY IN GUNN RATS BY AGAR by
Gerard B. Odell, Julio O. Cukier,* and Shatchai Seungdamrong,*
Johns Hopkins Univ., Dept. of Pediatrics, Baltimore.

Homozygous Gunn rats show deposition of bilirubin in the
renal papillae and deficiency in TCH20 and CH20' Agar feed
ing can reduce serum bilirubins in tliese rats by increasing
its fecal excretion. Homozygous (jj) and heterozygous (Jj)
animals from 6 litters were separated at weaning age. jj
rats (17) were fed a diet containing 2% Amend agar, and the
remaining jj and Jj littermates were fed the same diet without
agar. After 4 months, measurements of CH20 were made by
gavage of 5% of body weight as distilled H20. Urine was col
lected under oil in calibrated tubes for 60 mins, and tail
vein blood was subsequently collected. Creatinine and osmol
ality were determined in the serum samples and CH20

Agar fed Control fed
jj (I) jj (II) Jj (III)

n 17 13 8
CH20 +0.50 ± 0.49 +0.19 ± 0.48 +0.72 ± 0.59
t-test I vs II P < .05, II vs III P < .01, I vs III P > .1

The serum and adipose bilirubins were both significantly
lower in the agar fed animals: 8.1 vs 10.2 mg/dL and 0.8 vs
1.0 mg/gm fat (p < .01), when the animals were sacrificed one
week after the clearance studies.

Thus, agar feeding was associated with lower carcass bili
rubins and essentially normal papillary function.

ALTERNATE DAY PREDNISONE ADMINISTRATION IN CHILDREN AND
ADOLESCENTS POST-RENAL TRANSPLANTATION. E.W. Reimold.
University of Texas Southwestern Medical School, Dallas.

Retardation of growth and maturation is a frequently
observed complication post-renal-transplantation in children.
It is attributed predominantly to the presently used immuno
suppressive therapy.

In four girls who were followed up to 28 months after
transplantation the dose of prednisone was reduced to I mg/
kg/day within 6 weeks. Between 3-1/2 Rnd 5 months it was
further changed to an alternate day treatment schedule
provided no signs of rejection were found and a stable renal
function was present.

With this treatment the incidence of rejection was not
increased, all steroid side-effects gradually subsided and
the renal function remained normal. All four patients were
growth retarded before operation. They continued or started
to grow post-transplantation; two girls reached the 50th
height percentile within 12 months; the other two have
shown considerable growth. Alternate day prednisone therapy
is an important modification of the presently used immuno
suppressive treatment facilitating medical and social
rehabilitation of children and adolescents with a decreased
rate of complications.

CARBONIC ANHYDRASE FUNCTION IN THE FETAL KIDNEY. Jean E.
Robillard, Fred G. Smith. Jr., Claudius Kul"inskas. and
Esther Braden. UCLA Sch. Ked., Dept. of Ped., Los Angeles,
Calif.

It has been well documented that the physiologic acidosis
in the infant and newbom puppy is due to a low renal plasma
bicarbonate threshold. This low bicarbonate threshold could
be markedly increased, in newbom puppies, by modifying the
stimulus for reabsorption of sodium.

In order to investigate the development of mechanisms re
gulating the bicarbonate reabsorption in the fetal lamb kid
ney, the carbonic anhydrase enzyme was assayed by an improved
histochemical method (Hanson, 1967) in 6 fetal sheep (125
135 days gestation). Each kidney specimen was taken under
local anesthesia and immediately frozen at -198°Cwitbout
fixation.

In all tissue samples, after 10 minutes floating in a
freshly mixed incubation medium, carbonic anhydrase was
shown by a specific deposition of cobalt near the histologic
locus of the enzyme. This reaction could be stopped by the
·addition of acetazolamide 10-6M or by exclusion of bicar
bonate in the medium.

It thus appears that the complete absence of carbonic
anhydrase alone cannot explain the limited capacity of fetal
proximal tubule to reabsorb bicarbonate.

REVERSIBILITY OF GLOMERULAR LESIONS FOLLOWING CONGENITAL
SYPHILIS. Inge Sagel. Nirmal Khurana. Ayse M. Yuceoglu &
Edward Wasserman. New York Medical College, Renal Service &

Laboratories, Depts. of Medicine &Pediatrics, New York, N.Y.
Three infants. aged 2-3 months with signs and symptoms of

congenital lues were found to have edema, elevated blood
pressure, proteinuria, hematuria and lowered serum complement
activity. Percutaneous renal biopsy showed granular deposi
tion of gamma globulin and complement on the patients'
glomeruli by immunohistology, subepithelial electron-dense
deposits on electronmicroscopy and hypercellularity on light
microscopy. All patients were treated with penicillin which
resulted in prompt improvement of the syphilitic and urinary
abnormalities. Two of the patients had a repeat renal
biopsy 6 months after onset of overt syphilitic symptoms.
Physical and laboratory examinations at this time were normal
with the exception of persisting mild hypertension in both.
Renal biopsies were now normal by all parameters. It is
suggested that the finding of nephropathy in infants with
congenital lues is not uncommon. Immune deposition
seems to be responsible for the glomerular lesions as
demonstrated by immunofluorescence studies. After therapy
the lesions were reversed in two infants studied 6 months
later. Mild hypertension, however, persisted in both.

EXAGGERATED NATRIURESIS IN THE COURSE O.F POSTSTREP
TOCOCCAL GLOMERULONEPHRITIS. Robert G. Schacht, John
M. Steele, Jr., David S. Baldwin. (Intr. by Alfred L. Florman),
Depts, of Ped, and Med., New York Univ. Seh, of Med, New York.

We have found evidence of continuing disease as mauifested by
various combinations of hypertension, minimal proteitmria, scle
rosis of glomeruli and reduction in filtration rate years after acute
poststreptococcal glomerulonephritis (PSGN). In the present study
the mechanism for sodium homeostasis was explored in 21 patients
1-15 years after the onset of PSGN by examining the response to
an acute sodium load. Exaggerated natriuresis (EN) which began
during the first l5 minutes of 2 1/2% saline infusion was induced in
19 patients whose filtration rates ranged from 156 to 26 ml/min.
Sodium excretion rates after administration of 1 liter of infusion
averaged l846.Jleq/min compared to 428peq/min in a group of nor
mal volunteers. Volume expansion with dextrose or albumin infu
sions did not induce EN. The occurrence or magnitude of natri
uresis was not dependent on the absolute level of filtration rate.
The renal mechanism for EN could not be attributed to increase in
filtration rate during saline infusion, decrease in peritubular on
cotic pressure, or increase in intrarenal pressure. Although un
explained, this exaggerated natriuresis in PSGN may be related to
the mechanism by which day to day sodium balance is maintained
in the course of glomerulonephritis.
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THE EFFEcr OF SODIUM DIET ON INTRARENAL HEMODYNAMICS AND ACUTE
RENAL FAILURE. Norman J. Siegel. Robert A. Feldman. John P.
Hayslett and Michael Kashgarian (Intr. by Howard A. Pearson)
Yale Univ. Sch. of Med., Depts. of Ped., Urol., Med. and
Path., New Haven.

Variations in sodium intake have been shown to modulate the
functional alterations in acute renal failure. The mechanism
of this effect on intrarenalhemol1ynamics was studied in
n0Dmal rats and after dichromate induced renal injury. The
distribution of outer to total cortical blood flow (OC/TC),
was estimated with radioactive microspheres and total renal
blood flow (TRBF) from the clearance and extBaction of inulin.
On a normal sodium intake, the TRBF was 5.15 ± 0.14 ml/min/
100g and OC/TC was 1.67 ± 0.03. These parameters were un
changed by either a high sodium or low sodium diet for 21
days.

After administration of dichromate, the OC/TC was reduced
to a similar value, 1. 30 + 0.04 (p oG 0.001) irrespective of
sodium intake. TRBF, however, was maintained at 5.27 + 0.75
ml/min/lOOg in the high-sodium group but reduced to 1.48 ±
0.32 ml/min/lOOg in sodium deficient animals.

These studies show (1) that sodium balance plays an im
portant role in determining changes in renal vascular
resistance during acute injury and (2) that functional changes
are more dependent upon overall vascular resistance than
cortical flow distribution.

THE ONTOGENESIS OF THE RENIN-ANGIOTENSIN SYSTEM IN NORMO
TENSIVE AND SPONTANEOUSLY HYPERTENSIVE (SHR) WISTAR RATS.
Alan R. Sinaiko and Bernard L. Mirkin, University of Minn.,
Dept. of Ped. and Pharm., Div. of Clin. Pharm., Mpls., Minn.

Essential hypertension appears to be a genetically deter
mined disease which may be identified early in development.
The renin activity of renal tissue from fetal rats (18 and 21
days gestation), neonates (1,7,14,21 days) and adult rats of
both a genetically developed hypertensive strain of Wistar rat
and its normotensive counterpart was compared using a modifi
cation of the radioimmunoassay for Angiotensin I developed by
Haber, et al (1969). The renal tissue was homogenized in
distilled water (40C) and the supernatant used as the renin
source. Plasma sheep nephrectomized 72 hrs prior to
bleeding was used as the substrate source for this assay.

These data demonstrate the presence of increasing amounts
of renin activity (ng Angio I/cc/hr/pg tissue) with age. An
apparent exception was noted in the one day neonates in which
the renin activity was greater than in the 7 day neonates. In
addition, greater amounts of renin activity per pg tissue were
found in the hypertensive than in the normotensive neonates
(1,7,14,21 days).

This evidence would suggest that essential hypertension is
genetically influenced and that additional studies in the
developing animal are warranted in an attempt to elucidate the
etiologic mechanisms of this condition. (Supported by USPHS
grants GM 01998 and GM 15477).

RENAL GLOMERULAR LESIONS IN PATIENTS WITH SICKLE CELL DISEASE
Jose Strauss. Kjell Koch. Victoriano Pardo, Helmut Kramer and
Donald F. ·Levi Dept s , of Ped. and Pach, , Univ. of Miami Sch ,
of Med., Miami, Florida.

It is generally assumed that patients with sickle cell dis
ease may develop hypothermia, unilateral hematuria and hemo
siderosis but not any other functional or histological renal
impairment. A retrospective study was undertaken to evaluate
our experience in the last two years with patients under 30
years of age. Biopsy and autopsy material was examined by
light and electronmicroscopy; biopsy material was also exam
ined by immunofluorescense microscopy. Seven cases (10 - 27
years of age) were found with sickle cell disease and various
degrees of renal disease. Three had biopsy, two had autopsy
and the remaining two had biopsy initially and then autopsy.
All deaths were in end-stage renal disease. All seven cases
presented changes of membrano-proliferative glomerulonephritis
- biopsy material exhibited deposits of IgG and C'3. Diag
nosis of sickle cell disease was made between 6 months and 17
years of age. Serum albnmin was 0.49-3.h g%, cholesterol 115
425 mg/lOO ml, BUN 5-180 mg/lOO ml and creatinine 0.3-13 mg/
100 mI. Creatinine clearance was 2-91 ml/min/l.73 m2• Other
evidence indicates that patients with sickle cell disease may
have an altered immunological statns and therefore might form
soluble immune-complexes which induce glomerulonephritis. A
careful prospective evaluation of renal functions and histol
ogy in sickle cell disease patients seems indicated.

IN CRPONIC IN CHILnREN
.::;uzuki and Francis_ !,p.l1ers, De!,t. of FpC'. ,Harvart1

·'ed. Sch. and Children's I'o"n. "ed. Ctr., Boston.
41 with chronic rp.nal have

dosaqe (C), 3 mq!Kq for 3 mos, followed by
5 me!Kq for 3 mos. Toxicitv freau..ntlv limi.ted this dosaae.
32 were minimal-chance childhood nenhrosis (eN), 5 were
membrano=nroliferativp. nephritis (MPN), and 4 were other
non-Iuous Of 24 oatients, all freauent
relaosers. 14 also received (S) concomitantly. S
were taoered within first 2 mos of C theranv in all.
Efficacy C was evaluated in the freouent relanser CN
comoarina the lenqth of S-free neriods before and after
C period: each patient served as own control. C was
effective in 17 of 24 CN, durntion of nre-C was
5 8.uration of remission POst-C was 23 mos, 17
mos. Total C was 470 mq!Ke. C was ineff..ctive in 2
due to short courses, in I who rplaosed in 5 mos nest-C.
In 4 remainina CM, evaluation was not nossible due to lena
reMissions nri"r to c , 32 mes dur'atLon . c01"\naren: to
of 20 mos. In R eN, 5 ann 4 NLN, no chanqe
in or course of disease was ohserved. The total
disaqe of C, 285 rp.sulted from increased toxicity in
these natient".

ACUTE POSTSTREPTOCOCCAL GLOMERULONEPHRITIS IN CHILDREN
WITH RHEUMATIC FEVER. Antonia Ty, A:yse M. Yuceoglu
Rajanee Sensirivatana, and Kurt Lange, Depts. of Ped , , New
Jersey Med. Sch., Newark, N.J. and New York Med. Col., New
York, N.Y.
(Intr. by Franklin C. Behrle)

A form of "glomerulitis" has been described in kidney
biopsies performed in patients with acute rheumatic fever
(ARF). The incidence of the simultaneous occurrence of ARF
with the classical type of acute glomerulonephritis(AGN)has
not yet been clearly documented. Two children who were
admitted with ARF with carditis developed gross hematuria and
markedly depressed serum complement activity. Kidney biopsy
performed on each patient studied by light microscopy
electron microscopy and immunohistology revealed the typical
pathologic features of AGN. The streptococcal plasma membrane
has been implicated as being the caustive agent in both
diseases. The fact, however, that patients may have repeated
episodes of ARF, but not of AGN, and the rare incidence of
these two diseases together hsve led investigators to post
ulate different pathogenic mechanisms for these diseases.
Acrylamide gel electrophoresis of solubilized streptococcal
plasma membrane revealed the presence of more than 10 protein
components. OUr report clearly shows the simultaneous occur
rence of ARF and AGN and suggests the possibility that the
multi-component streptococcal plasma membrane may contain
different antigens for the two diseases.

NEUROLOGY

FATTY ACID SYNTHETASE OF DEVELOPING MAMMALIAN BRAIN AND LIVER.
Joseph J. Volpe, Thomas O. Lyles, Daniel A. Roncari, P. Roy
Vagelos (Intr. by Philip R. Dodge). Depts. of Ped., Neural.,
& BioI. Chern., Washington Univ. Sch. of Med., St. Louis, Mo.

The regulation of the fatty acid synthetase (FAS) of rat
brain has been compared to that of rat liver synthetase during
development and in various nutritional states. nmnunochemical
techniques have been utilized to study the content, synthesis
and degradation of this multienzyme complex as well as the
turnover of the prosthetic group of the acyl carrier protein,
a central component of the FAS. All of the changes of FAS
activity during development and in various nutritional states
were shown to be related to changes in content of enzyme.
During postnatal development of brain the rate of FAS synthe
sis decreases, while in developing liver at the time of wean
ing there is a dramatic acceleration of synthesis of enzyme.
The rate of FAS degradation in brain of adult animals differs
considerably from that in liver; the half lives are 6.4 and
2.8 days, respectively. In young suckling animals the rate of
FAS degradation in brain is markedly faster (tl/2 1.9 days),
while in liver there is-Jittle difference. Thus, in develop
ing brain the changes in enzyme content are accompanied by an
alteration of both enzyme synthesis and degradation. In both
tissues prosthetic group turnover is much more rapid than
turnover of the whole complex and may be important in short
term regulation. These observations represent the first
direct measurements of rates of synthesis and degradation of
an enzyme in mammalian brain.
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UTILIZATION OF ALTERNATIVE SUBSTRATES TO GLUCOSE: AN
EXPLANATION FOR ASYMPTOMATIC NEONATAL HYPOGLYCEMIA. Lynne L.
Levi sk John B Paton and David E Fisher Intr b
Samuel P Gotoff. Abraham Lincoln Sch. Univ. of Illinois
College of Medicine, Dept. of Pediatrics, Chicago, Illinois.

In 7 baboon infants delivered at term by C/section, and
studied on the first two days of life, cerebral uptake of
endogenous acetoacetate, lactate,
and glycerol was derived from A-V differences obtained from
simultaneous catheter samplings of left ventricular outflow
and sagittal sinus. If the observed A-V differences are con
verted to A-V 02 equivalents, the observed cerebral oxygen
uptake (6.15 ± 0.46 mH/L) agrees well with the calculated
requirement for oxidation of these substrates (5.96 mM/L).

Mean A-V Conversion Calculated 02
Substrate Difference (mH/L) Factor Equivalent (mH/L)
Glucose .594 6 3.56
Acetoacetate .070 4 .28

.258 4.5 1.16
Lactate .288 3 .86
Glycerol .028 3.5 .10

Thus of cerebral 02 consumption is utilized for metab
olism of substrates other than glucose. Additional evidence
of non-glucose substrate utilization was obtained by the
measurement of significant cerebral production of during
steady state infusion of Appar
ent neonatal tolerance of low blood glucose levels may be
explained on the basis of non-glucose substrate utilization.

BETA HYDROXYBUTYRATE UTILIZATION OF THE INTACT IN
FANT RAT BRAIN. Thomas 1. Moore, Armand p. Lione, and
David M. Regen. Colmnbia Univ, Col. Phys , & Surg., St. Luke's

Hosp. Ctr., Ped. Serv., New York; and Vanderbilt Univ, Sch, of
Med., Dept. of Physiology, Nashville, Tenn.

Since nonglucose substrate is held to be the prime energy source
for cerebral metabolism in newborn rats (Moore, T .J., et al., Am.
J. Physiol. 221:1746, 1971) cerebral utilization of beta hydroxy
butyrate (BaRB) throughout infancy in the fed intact rat was in
vestigated. Ketonemia with plasma values ranging from 1.3 to
0.5 rnM for BaRB exists in the first three postnatal weeks.
Transport of BaRB across the blood brain barrier occurs very
slowly during the first day after birth. The influx coefficient is
0.014 mVmin • g. A steady increase in transport activity follows
so that at day nine the influx coefficient has increased t'enfold to
0.14 mVmin • g. Cerebral utilization of BaRB is 0.016 I-'mole/
min • g in one day old rats. In nine day old animals it is O.121J.M/
min' g compared to 0.171J.M/min • g for glucose. At 23 daysBORB
falls to O.0031J.M/min • g. These results indicate 1) blood brain
barrier transport is rate limiting to BORB utilization in the new
born, 2) BaRB transport maturation is independent of cerebral
circulation or maturation of glucose transport, and 3) predict that
a substrate other than glucose BOHB is the prime source of
energy for the rat's cerebral metabolism in early infancy.

DIFFERENTIAL INCORPORATION OF l4C DERIVED FROM GUlCOSE AND
ACETATE IN DEVELOPING BRAIN: THE POSSIBLE ''METABOLIC COMPART
MENTATION" OF BRAIN PROTEIN SYNTHESIS. Arthur T, Prensk¥ and
Harish C Allrawa1. Washington Univ. Sch , of Med. and St. Louis
Children's Hospital, Dept. of Ped., St. Louis, Missouri.

The concept of two glutamate pools or metabolic compart
mentation of amino acids in the CNS was originally proposed by
Waelsch al, to explain the anomalous labeling of glutamate
glutamine when l-14C-acetate was used as a precursor as compar
ed to U_14C-glucose. We have studied the rate of incorpora
tion into developing rat brain of l4_C derived from these pre
cursors into myelin and microsomal proteins and lipids. Rats
were sacrificed 24-hrs. after injection of isotope at 14, 18,
21 and 40 days of age and myelin or microsomes isolated. Max
imal incorporation occurred between 14 and 18 days of age. The
decrease thereafter was more pronounced in myelin proteins and
lipids labeled with l-14C-acetate. The rate of incorporation
into myelin protein of l4C-amino acids derived from U_14C-glu
cose was higher at all ages when compared to l-14C-acetate.
The glucose/acetate ratio was 3.1 at 14 days of age and in
creased to 5.9 at 40 days of age. The ration of incorporation
into myelin cholesterol on the other hand was 0.61 and rose to
2.3 at 40 days of age. Preferential use of l4C from glucose
for protein synthesis was even greater in microsomes. The
glucose/acetate ratio was 7.4 at 18 days of age and 16.3 at 40
days. The incorporation of l4C into microsomal proteins of 18
day old rat brains was examined at intervals of time from 30
mins. to 24-hrs. after injection with regard to the possible

"metabolic compartmentation" bf brain protein synthesis.

CEREBRAL CARBOHYDRATE METABOLISM IN HEMOPHILUS MENINGITIS.
Edward R. Moxon, Arnold L. Smith, David H. Smith, Children's
Hospital Massachusetts

Hypoglycorrhachia occurs commonly in bacterial meningitis
and presumably reflects a disturbance in cerebral carbohydrate
metabolism. The basis of this disturbance has been studied in
5 day old rats with H. influenzae b meningitis produced by in
tranasal Control animals consisted of littermates
inoculated with untypable H. influenzae. Glycogen and glucose
content of cerebral cortex-was increased significantly in men
ingitic animals at 2 and 3 days, but not 5 days, after infec
tion when compared to controls. At 2 days the mean brain gly
cogen values were 4.6 in meningitic and 3.1
brain in control animals. Brain: blood glucose ratio 2 days
after infection in meningitic rats was 0.37 compared to 0.21
in controls. Brain lactate concentration was also increased
in meningitic animals, but there was no significant difference
in brain pyruvate concentration. Total brain ATP content was
decreased in the early phases of the meningitic process. These
changes could not be accounted for by changes in brain water
content, sequestration of blood, or inflanunatory cell infil
trate. These findings are consistent with the hypothesis
that cerebral carbohydrate metabolism is altered in the
early phase of bacterial meningitis.

LA'fE BJ,'FI!:CTS OF EARLY DIi;TilHY PHO'rEIl; IN'fAKE HI LOI'1 BIRTH
WEIGH'f IrlFAN1'S. Herbert 1. Goldman, Joan S. Goldman, Ira

and O. Eernar:l Liebman. (Intr. by Philip LanZkOwsky).
Long Island Jewish-Hillside l-ledical Center, Department of
Pediatrics, New Hyde Park, Hew York.

Three hundred four infants of birth weight below 2000 gm
were randomly to either a 2% (Diet A) or 4% (Diet B)
protein diet. As previously reoorted, infants fed Diet A had
less fever and letharp;y but more edema and hypoproteinemia
than infants fed Diet B. percent of the infants were
recalled at 3-3.5 and 5-7 years of age. An excess of visual
and neurologic sequelae was found in the infants who were fed
the protein diet: Strabismus (18 B infants, 6 A infants,
P < .05), Spastic Diplegia (3 B, 3 il), Hydrocephalus (3 B,
o A), I.Q.< 70 (11 B, 7 A), Infants with Any of the Above
(29 s , 14 A, p<: .05). In infants with birth weight below 1300
gm, 17 of 23 B infants had I.Q. scores below 90, as compared
to 6 of 26 A (P< .01). These data help explain the very low
incidence of sequelae in surviving very low birth weight
infants reported by Dr. Hess in the 1930's and '40's (human
milk), the high sequelae rates reported in the '50's and early
'60's (largely high protein diets), and several recent reports
of improved results (largely low protein diets),

EXPERIMENTAL LEAD ENCEPHALOPATHY: MODEL OF FOCAL BRAIN EDEMA.
Gary Goldstein and Ivan Diamond (Introd. by M.M.Grumbach),
Dept. Neurol. and Pediatrics, Univ.California, San Francisco.

Lead encephalopathy with acute cerebellar edema was prod
uced in 4-wk old suckling rats by feeding the mother lead
carbonate after the litter was 2 wks old. During the evolu
tion of this encephalopathy, brain regions were sequentially
analyzed for lead, water and electrolyte content and 3 dis
tinct stages were identified. The first stage, day 14-24, is
characterized by growth retardation without neurological
symptoms. The rate of brain lead accumulation is the same in
babies and mothers and brain water and electrolyte content
are normal. During the second stage, day 24-26, brain lead de
position reaches a plateau in the mothers (3.1 pg/g) but con
tinues to increase in the babies. Focal edema, indicated by
elevated dry weight sodium (358 mEq/kg + 38 S.D.), appears in
the young cerebellum. In the third stage, day 26-30, the
young rats develop ataxia and obtundation. Although cerebellar
hemorrhages are found at death, the lead concentration in the
cerebellum is the same as that in the unaffected cerebrum
(6.2 pg/g). Blood lead levels during this third stage are
5.4 pg/cc in the babies and 3.4 pg/cc in the mothers.

These results suggest that lead in the brain is in equili
brium with lead concentration in the blood. However, despite
an even distribution, only the cerebellum exhibits a patho
logical reaction. This selective effect should make it poss
ible to identify specific metabolic abnormalities underlying
lead encephalopathy.
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CARDIAC ORIENTING OF 6-WEEK-OLD-INFANTS TO SPEECH AND NON
SPEECH STIMULI. L.A. Leavitt, P.A. Morse, J.W. Brown, and F.
K. Graham. (Intr':" by J. Opitz)";" Depts. of Ped. and Psycho I':".

Madison, Wisconsin.
Recent studies suggest that speech is a species-specific

trait of humans and that adult humans perceive acoustic dif
ferences in speech in a fundamentally different manner than
other auditory stimul i. Four experiments with 6-week-old-in
fants studied their abil ity to attend to and discriminate be
tween two speech and two non-speech sounds. The procedure
used repeated presentations of one sound followed by present
ation of a second sound. If an infant attends to a stimulus,
its initial presentation should el icit an orienting response
(OR) of cardiac deceleration. Discrimination would be shown
if the OR habituated (decreased) with repetition of the same
sound but returned with presentation of a changed sound. Ex
periments I and 2 used tones modulated in frequency between
150-250 or 1500-2500 Hz. Experiments 3 and 4 used computer
synthesized speech stimuli IBAI and IGA/. All stimuli were
presented at an intensity of 75 dB. The infants' orienting
responses did not indicate discrimination between the con
trasted speech or non-speech stimul i. However, on the initial
presentations, speech stimuli elicited large, statistically
significant heart rate deceleration whereas the non-speech
stimul i did not. These data indicate that different acoustic
stimuli may vary widely in their abil ity to evoke the cardiac
OR. They suggest that speech stimuli may be especially potent
elicitors of attention in very young infants.

EPISODIC BLINDNESS IN CHILDHOOD. Peggy A. Hanson and Mark P.
Dentinger. (Intr. by Dr. Ian Porter), Albany Medical College,
Dept. of Peds. and Neur., Albany, New York

We wish to call attention to episodes of transient blindness
accompanied by headache in children. Within 1 year we have
seen 3, possibly 4 such cases. All demonstrated a posterior
temporal spike and slow wave focus. In 2 cases this was uni
lateral, in 2 the discharges were bilateral but with unilater
al preponderance.

The first child was 10 years old and presented with episodes
of headache and visual loss of 20-100 minutes duration. She
subsequently developed generalized seizures. The second was 4
years old and had blindness lasting almost 4 hours following
a frief "febrile" seizure. The third was 3 years old and com
plained of episodes of headache and brief loss of vision. All
have been controlled with anti-convulsant medication. Only
one patient had a family history of migraine.

The children were well and neurologically intact. The sei
zures when present were brief so that an anoxic orgin is un
likely. The discharge itself is thought to account for the
loss of vision. Review of the literature on childhood mi
graine shows sharp wave foci .to be rare in the inter-ictal
electroencephalogram, and blindness is not described.

In light of these cases we believe that transient visual
loss accompanied by sharp wave discharges on the electroence
phalogram is a manifestation of epilepsy and that it is not
uncommon in childhood. The relationship to migraine is unset
tled.

QUANTIFICATION OF TOUCH-PRESSURE SENSITIVITY IN THE NEONATE
Bradley T. Thach & James M. Weiffenbach, (Intr. by James F.
Bosma) NIH, NIDR, Oral Development Section, Bethesda.

Morphologic studies indicate that neural receptors in
skin and mucosa may not be fully mature in the human and other
primate neonates. Quantitative studies of touch-pressure sen
sitivity in infants are lacking. A newly described reflex
characterized by a discrete, ipsilateral tIlOvement of the tong.e
in response to a non-nociceptive local stimulus (light stroke,
touch or'5pl fluid drop) provides an opportunity for quanti
fication. 32 medically uncomplicated infants (32 to 40 wks.
est. gest. age; mean = 36.4 wks.) were studied within 4 days
of birth and every 2 weeks thereafter. Each of 8 calibrated
nylon filaments was applied twice to each side of the tongue
in a random order at 30 sec. intervals. The strongest stimtikB
(3.632gm.) elicited 95% responses and the weakest (.0677gm.)
15%. For averaged scores of all infants, response frequency
was an S-shaped function of stimulus intensity. In both term
and premature infants the same stimulus intensity (, 40B2gm.)
gave responses close to 50% of the time. In spite of indi
vidual differences in test scores (total number of responses)
there was a significant correlation of the neonatal score with
the score at 2 weeks of age (p.(Ol),

In comparison, adult subjects (12) had 100% recognition at
side of tongue for the weakest intensity stimulus tested in
infants. Recognition of a .0230gm. stimulus occurred in 50%
of trials for each of 5 adults tested. The stimulus intensity
that gives 50% reflex elicitation in infants is 17 times
greater than that giving 50% recognition in adults.

NEUROLOGY

Read by Title

ACUTE MYOCLONUS AND ATAXIA--AN EARLY WARNING SIGN OF NEURO
BLASTOMA. Patrick F.Bray, M.Eugene Lahey, Dale G.Johnson.
Univ. of Utah Col. of Med., Dept. of Ped., Salt Lake City.

Several years ago the authors and several other workers
reported anywhere from one to three patients who developed a
violent and abrupt movement disorder in association with a

The designation of the movement disorder
appears in the literature under a variety of titles including
acute cerebellar ataxia, opsoclonus, polymyoclonus, "dancing
eyes and dancing feet" and myoclonic encephalopathy (a term
that we prefer). The significance of this nonmetastatic
cancerous cause of brain impressed us at the time, but
some skepticism has surrounded the observation.

During the past six months we have seen two more cases,
and a recent survey of the literature discloses a total of 23
similar documentations as well as at least 10 additional un
reported cases, by personal communication.

The purpose of this report is to emphasize this early
warning sign of neuroblastoma to members of this Society
because of the tumor's potential curability and because we
believe the relation between the of movement and a
hidden tumor is still not widely enough appreciated. A short
16 rom film strip depicting the striking clinical picture and
its improvement with time and treatment will be shown. We
shall also discuss the current diagnostic workup and specu
late briefly about the pathogenesis of the remote damaging
effect of neuroblastoma upon the brain.

"

CEREBRAL METABOLISM DURING CARDIAC SURGERY WITH DEEPHYPOTHERMIA AND \ _
CmCULATORY ARREST James A BrWlberg.Edward L,Reilly, and Donald B Doty(Intr. by V
Ronald M. Lauer) Dept of Peds, Meum, Psych and sueg, Univ of Iowa Hosp, Iowa City.

Total circulatory arrest and deep hypothermia are currenny utilized in the surgical re
pair of congenital cardiac defects in infancy. Aspects of cerebral metabolism were
studied in six infants undergoing such surgery with blood sampling from brachial artery
and jugular bulb and continuous electroencephalographic (EEG)recceding, During cooling
with cardiac bypass, mean jugular J>02 (mmllg) progresstvely increased (27.1@24-30oC,

B4.7 @ IB-23°C) while the arterio-venous difference (AVD) of J>02 feU(+21B @ 24-30 oC,

+126@ IB-2S0C) suggesting diminished cerebral oxygen utilization. AVD pCOzindicated
cerebral C02 retention (+15@ 24-30 oC, +4.9@ IB-23°C) compatable with increased
arterial bypass pC02 added to promote cerebral vasodilation, and with decreased cerebral
C02 production. With cooling to 18-230C the AVD of acetoacetic acid (AAA) (+.237mg'/.)
suggested cerebral AAA uptake while the AVD of lactate (-2.40mg'/.) and pyruvate
(-. 025mg'/.) indicated cerebral peoducncn, Efflux of free fatty acids (FFA) persisted
throughout cooung (AVD=-32Bueq!L@ 24-30oC, -81ueq!L@ 18-23°C).

ErG activity fell rapidly to 2-10uv late in cooling or early in circulatoty arrest; this
persisted throughout arrest in two patients (41 & 25 min.) while four patients developed
cerebral electrical silence after 2-28 minutes of circulatory arrest.

During tewarming [ugular p02 remained constant (25 @ 20ne, 30.8 @ 30°C) despite
continued high arterial p02 values suggesting cerebral oxygen depletion <r diminished
cerebral blood flow. Mean jugular PCO:! was 72 post arrest and feU to 29 at 35°C.
AVO lactate post arrest (-5. Smg'/.) and at completion of warming (-3. Omg'/') suggested
continued anaerobic metabolism. AVD of AAA post arrest (+.154mg'/o) and after warming
(+. 505mg'/.) snggested continued cerebral AAA utilization. The AVO of FFA with warm
ing (33ueq!L) demonstrated accumulation of FFA. Continued cerebral metabolism
during hypothermic arrest was suggested hy persisting ErG actiVity; and after circulatoty
arrest by increased jugular pC02 and lactate, and apparent cerebral oxygen depletion.

X-LINKED SCHILDER'S DISEASE: A GENERALIZED DISORDER OF
CHOLESTEROL METABOLISM? Barbara K. Burton* and Henry L.
Nadler, Northwestern University Medical School, Department of
Pediatrics, Children's Memorial Hospital, Chicago.

Schilder's disease (SO) with adrenal insufficiency (AI) is
a fatal degenerative disorder inherited as an X-linked
recessive trait. On the basis of (1) birefringent crystals
in ballooned cells in adrenal cortex of SD males with or
without AI and (2) abnormal cholesterol (chol) esterification
in the brains of patients with SD, we may propose that SD
represents a generalized defect of chol metabolism. To test
this hypothesis, fibroblasts were cultivated from a patient
with SO and AI and from controls (C). Chol metabolism was
investigated by studying 2-hour accumulation and 7-day
accumulation and degradation of cholesterol-4-C14 (chol-C14)
and cholesteryl palmitate-l-C14 (CE-C14). The uptake of both
chol-C14 and CE-c14 over 2 hours was similar in C and SD.
C and SD took up chol-C14 and CE_c14 equally for up to 24
hours; however, SD accumulated greater amounts upon
continuous exposure to chol·Cl4 for 7 days. In addition, SD
retained significantly greater amounts of label when grown
in cold medium after a 24-hour exposure to chol-C14• CE_Cl4
was retained equally in C and SD. These data are consistent
with SD being a generalized defect in cholesterol metabolism.
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SEVERE ENCEPHALITIS DUE TO HERPESVIRUSES IN CHILDREN. Law
rence T. Ch'ien, John W. Benton James H. Halsey Jr.
Charles A. Alford, Jr. Un1V. ot Ala. 1n Sch. of
Med., Depts. of Ped. &Med., Birmingham, Ala.

To better understand the role of herpesviruses as a cause
for severe encephalitis in children, 22 patients were exam
ined virologically and serologically. Brain biopsies were
performed in 9 children whose CNS disease was rapidly progres
sive with increasing intracranial pressure requiring surgical
decompresion. Type 1 herpesvirus hominis (HVH) was isolated
within 48 hours from brain biopsy obtained from 2 of 9 and
was excreted simultaneously in urine and from the throat of
2 others not biopsied. Thus, incidence of proven HVH involve
ment was 9% and possibly as high as 18%. Reactivation or re
infection as opposed to primary infection was suggested by
high levels of neutralizing and C-F antibody found in acute
serum of HVH cases. Two of the biopsy-proven cases had more
fulminant disease course and died acutely in spite of ara-C
therapy while 2 not treated nor biopsied recovered slowly
with only minimal brain damage.

Cytomegalovirus (CMV) was also recovered from the brain of
1 of the biopsied patients, yielding a 33% incidence of her
petic infection in this subgroup. The peculiar nature of
this encephalitis and the unique biologic characteristics of
the CMV isolated suggest a new viral encephalitic syndrome

Data indicate that herpetic infection may be just as im:
portant as a cause for severe encephalitis in children as it
is in adults, emphasizing the need for new diagnostic and
therapeutic approaches.

A THREE YEAR STUDY OF S-HYDROXYTRYPTOPHAN ADMINISTRATION IN
DOWN'S SYNDROME; RESULTS OF A DOUBLE BLIND STUDY.
Mary Ann Lodge, Ann Barnet, Leon Cytryn,(introduced
by phIlip L. Calcagno.)Georgetown University School of
Med! cine

In 1967, increased muscle tone in newborns with trisomy 21
following administration of S-hydroxytryptophan (SHTP) was
reported to this Society. No prognostic inferences regarding
intelligence were made.

A subsequent three year double blind study of the effect of
SHTP on 19 patients with trisomy 21 comprise the results of
this report. Neurological, psychological, psychiatric and

evaluations show the following: the initial
.ncreased muscle tone noted with SHTP was recorded for 3
months with a negative effect thereafter; utilizing the Bayley
Mental Development Quotients, SHTP patients showed no differ
ence from placebo patients; psychiatric evaluation did not
differentiate between the two groups; however, of the cate
cholamines and their metabolites (epinephrine, norepinephrine,
HVA, VMA, and MHPG) 24 hour urine determinations of epinephrhe
showed a2statisticall y significant elev2tion (SHTP patients:
4.08ng/M ; placebo patients: 16.61 ng/M • p=.003). Acute and
chronic side effects of diarrhea, hyperactivity, infantile
spasm syndrome, and EEG changes were observed.

This result suggests a previously undescribed direct effect
of SHTP on the induction of increased epinephrine excretion.
The relationship of the pathways and binding sites will be
presented.

RElATIONSHIP OF ACETYLCHOLINE SYNTHESIS AT TIlE NEUROMUSCUlAR
JUNCTION TO CHANGES IN MUSCLE MASS AND FUNCTION. Gary Frank
lin and Ivan Diamond, (Intr. by M.M.Grumbach), Dept.Neurology
and Pediatrics, University of California, San Francisco.

Choline acetyltransferase (ChAc) catalyzes acetylcholine
synthesis in presynaptic endings from motor neurons and is a
convenient enzymatic marker of neural innervation in muscle.
This is a biochemical study in rats to determine whether ChAc
activity at the neuromuscular junctipn participates in the
physiologic response of muscle to development, work and stress.

Each muscle fiber has one endplate. During development,
ChAc activity per muscle ·increased directly with individual
muscle fiber growth, suggesting that neural innervation of
muscle continued to develop as muscle mass increased. How
ever, a different form of growth, work hypertrophy, did not
cause a concomitant increase in ChAc activity per muscle. Also,
another acquired change in muscle mass, steroid atrophy, did
not alter ChAc activity per muscle. These results are in
contrast to the striking increase in ChAc activity with devel
opment, and suggest that ChAc maturation and regulation may
be independent of muscle fiber size. This was confirmed in
hypophysectomized rats which had a growth arrest of muscle.
Here activity per muscle increased normally with age al
though there was little change in muscle mass.

These observations suggest that ChAc activity at the neuro
muscular junction is independent of growth hormone, muscle
mass and function, and is probably regulated by central
factors.

<;
THE PROGNOSTIC SIGNIFICANCE OF NEONATAL EEG TRACINGS AND
AUDITORY EVOKED RESPONSES RECORDED FROM PREMATURE INFANTS.
Leonard J. Graziani, Leonard Katz, Roger Q. Cracco, Elliott
D. Weitzman

The prognostic significance of EEG tracings and auditory
evoked responses (AERs) recorded in the neonatal period was
determined in a prospective study of low birth weight
infants. Neonatal EEGs and summed AERs were recorded bi
weekly from 24 premature infants between 28 and 41 weeks
post-conception; all had a normal neurologic and psycho
logical examination at 5 to 7 years of age. Each of 78 trac
ings was visually analyzed for relative amounts of 6 EEG
patterns using objective criteria. Neonatal recordings from
14 infants with neurologic sequelae or IQ below 70 at 2 to 8
years of age were compared to those recorded in the normal
group. Similar relationships between AER characteristics

and amplitude of Nl and P2) and 6 EEG patterns were
found 1n both the normal and the a5normal groups of infants.
Only 1 of the 6 EEG patterns in each of 3 neonatal tracings
from 2 were abnormal when compared to the
95% conf1dence 11m1ts of the normal neonatal regression
curves. However, the EEG abnormalities were probably due to
neonatal complications rather than to irreversible brain
injury. These findings suggest that EEG patterns and their
relationship to AER characteristics are influenced by age
post-conception and by neonatal complications, but the
neonatal recordings are of no prognostic significance in low
birth weight infants.

STUDIES ON THE PATHOGENESIS OF ENCEPHALOMYELITIS: A ROLE FOR
AN OBLIGATORY MICRO NUTRIENT? E.R.Hughes. M.L.McNatt*. B.S.
Wingfield*, and M.J. Elders.Dept. of Ped. UofA Med. Ctr. Lit
tle Rock, Ark. and U of W.Va. seh, of Med. Morgantown, W.Va.

Manganese is an essential micro nutrient. We have ahown that
Mn deficiency protects against avian in
chicks, and that embryonic chick brain incorporates into
a slow-turnover pool if the isotope is given early in develop
ment. These findings suggest an essential structural or meta
bolic role for Mn in brain development and function.

The encephalitogenic protein described by Eylar et al (Arch.
Biochem. Biophys. 132:34, 1969) was isolated from embryonic
chick brain labeled in embryo with 54Mn. Throughout purif:j.ca
tion, including extensive dialysis, 26% of incorporated
remained associated with protein. The basic protein recovered
from DEAE-cellulose with water elution contained all of the
54Mn and was shown to induce symptoms of experimental allergic
encephalomyelitis in rats. All of the 54Mn eluted from Sepha
dex-G25 with a single distinct protein fraction representing
10% of the total basic protein and shown by acrylamide gel
electrophoresis to be a homogeneous Mn-containing protein. The
identity of this protein in relation to known encephalitogens
has not been determined. IIowever, the requirement for mangan
ese for development of encephalomyelitis in chicks suggests
that the metal may be an integral part of or be essential for
synthesis of an encephalitogenic protein, or it may be nec
essary for initiation of antigen-antibody reactions.

\
THE PREGNANT EPILEPTIC AND HER OFFSPRING,
S. Iosub, N. Bingol, E. Wasserman, Ped.N. Y.M.College

Twenty six pregnant epileptic patients and 50 pregnant non
epileptic controls and their offspring have been followed up
to 2 years in a prospective study. Of these, 19 epileptics
were receiving various anticonvulsants (phenlyhydantion,
phenobarbital, chlordiazepoxide, and primidone) singly or in
combination, while 7 received no medication during their
gestational period. The study group had a significantly
higher number of small for date infants cornpar ed to the
control group (19% and 7% respectively). While all infants
born to epileptics were full term 11% of babies born to
controls were premature. Most of the small for date infants
(3 out of 5) were born to mothers who were not receiving any
treatment during pregnancy because of infrequent convulsive
episodes. The mean head circumference was consistently
smaller in the offspring of epileptics who were taking both
phenylhydantion and phenobarbital than in any other group.
There was no significant difference in other parameters of
growth and development between the study group and the
controls. Minor congenital malformations consisting mostly
of deformities of the lower extremities, were more frequent
in the study group and again highest in the offspring of
mothers receiving combined phenylhydantion and
phenobarbital.
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PATTERN VISION IN NEWBORNS: VISUAL FOu.oWING OF FACE-LIKE
STIMULI. Carolyn G. Jirari, Merrill Sarty, and Paul Y.K. Wu.
(Intr. by Paul F. Wehrle). Dept. of Pediatrics, USC School
of Medicine, Los Angeles.

Controversy exists as to whether human neonates are capable
of visual discriminations and pattern perception with minimal
prior visual experience. In order to test this, schematic
faces consisting of Face (F), Mod. Scrambled Face (M), Scram
bled Face (S), and Blank (B), were shown to 36· newborns
(X age 12.6 hrs.) Responses were measured as degrees of head
turning as each stimulus was moved before the infant's face.
Order of following (head-turning) was F > M > S > B, with
significant differences between all pairs (p<.025). Similar
stimulus preferences were obtained from 40 younger infants
(X age 10.75 min.) for both head-turning and eye-turning.
Differences between F and M and between Sand B were signifi
cant at p<.0005. In a third experiment, a different series
of 5 stimuli (Face, &. Eyes, 2 Large Eyes, 2 Normal Eyes and
Mouth) was presented to 25 neonates (X age 13.6 hrs.) Again,
Face was followed more than any of the other stimuli (p<. 01) •

The first 2 experiments demonstrate that human neonates
can discriminate a series of visual stimuli on the basis of
pattern (faceness) when complexity of stimuli is equal. The
third experiment suggests that the "gestalt" of the entire
face is more effective in eliciting attention than parts of
the face, even when these parts are exaggerated by number or
size and are of similar complexity (e.g. Face vs. 6 Eyes).

."'-v
STUDIES OF MYONEURAL JUNCTION IN FULLTERM, PREMATURES & HYPER
MAGNESEMIC NEWBORN INFANTS. M.R. Koenigsberger,* B.M. Patten,
& R.E; Lovelace, Division of Perinato logy &Dept. of
Col. of Physicians &Surgeons, Columbia Univ' J N.Y. Introduced
by *L. S. James.

The newborn's immature neuromuscular junction (N.M.) may be
an important contributing factor in his peculiar susceptibLUXy
to bulbar and respiratory failure. This immaturity may be
tive to well known causes of N.M. failure such as neonaml
thenia gravis, hypermagnesemia and antibiotic administration.
(Kanamycin). This report contrasts N.M. transmission in imma
ture and term infants and in turn compares their myoneural
function to hypermagnesern1c infants.

The methodology is rapid and safe. A square wave supramaxi
mal stimulus at rates of 1,2,5,10,20, & 50 impulses per second
(ips) was applied by surface electrodes to the median nerve at
the wrist for 15 seconds. The evoked muscle action potential
(MAP) was recorded by surface electrodes taped to the thenar
muscles of the hand. In 11 fullterm and 6 immature infants no
change in MAP was observed at 1,2, & 5 ips;at 10 ips, 50%
ed potentiation of MAP; while at 20 ips,70% showed a decrease.
Strikingly, only the immature infants showed post tetanic ex
haustion. Unlike most adults, at 50 ips all newborns showed a
decrease in the MAP of at least 10% during stimulation. By
trast, 3 of 6 hypermagnesemic infants showed a decrease in MAP
at 2,5, & 10 ips.Decreased myoneural reserve was noted when
serum Mg. was higher than 4.5 meq/l or at lower levels with
concurrent hypocalcemia.

CENTRAL NERVOUS SYSTEM DISEASE ASSOCIATED WITH MYCOPLASMA.
PNEUMONIAE. INFECTION. Robert J. Lerer, Steven M. Kalavsky,
and Bennett A. Shaywitz (Intr. by C.D. Cook). Yale Sch. of
Med., Yale New Haven Hosp., Dept. of Ped., New Haven.

Four children with encephalitis and two with polyradi
culitis, seen during a three year period, have shown four
fold or greater changes in cold agglutinin titer (four
patients) or complement fixation titer to Mycoplasma pneu
moniae (five patients). Prior to the onset of neurologic
symptoms, three children had pneumonia, one had rhinitis,
and two had no respiratory illnesses. Two patients with
encephalitis were deeply comatose to the point of apnea
requiring ventilatory assistance. Both children with poly
radiculitis had prolonged respiratory paralysis and needed
artificial ventilation for over six weeks. Focal neurologic
signs were present in three patients. Four children had
increased intracranial pressure. All children survived, but
four were left with significant neurologic deficit three
months to two years after discharge. with tetra
cycline or lincomycin did not seem to alter the course of the
neurologic disease. Central nervous system disease asso
ciated with Mycoplasma pneurnoniae may be more common than
generally recognized in children. The pathogenesis of this
problem is unknown, but may represent a neurotoxic or
immunogenic process.

-,,,-/
FRIMARy HYPOVENTIIATION SYNffiOME (ONDINE'S ClIlSE): A
METABOLIC DEFECT AFFECTING AUTWATIC RESPIRATION, Derrick
Lonsdale. Robert Q. Intr. by Robert Schwartz,
Cleveland Clinic F\:nmdation, Dept. of Peds., Cleveland.

Primary hypoventilation syndrane has been known to be asso
ciated with diseases which interfere with automatic respira
tion. It has been recognized also as occurring spontaneously
in infancy (Mellins, et all Medicine 49 :487, 1970) and is a
camnon occurrence in leigh's encephalopathy (Montpetit, et al.,
Brain 94:1, 1971). We have had experience with 11 unrelated
patients in whom life threatening apnea or prolonged cessa
tion of autanatic respiration was the presenting clinical
phenomenon. Of the 11 patients 6 were infants, 1 was age 2,
2 were adolescents and 2 were adults. Clinical features in
cluded short stature(J), scoliosis(2), abdominal distension
(4), choking episodes(6), and severe neurological signs(6).
Two of the infants fit the acceptable clinical pattern of
leigh's encephalopathy. Clinical features of another infant
were characteristic of those in the H-type T-E fistula but
surgical exploration was negative. The discovery of TPP in
hibitor substance in the urine led to a clinical trial with
thiamine with complete abolition of bulbar symptans. Bio
chemical findings included variable amino aciduria(lO), TPP
inhibitor in urine(4) , 5), hypertri
glycer1demia(4), and increased output of low SG urine(7).
The findings, though heterogeneous and possibly dependent upon
biological adaptation suggest a defect in intermediary carbo
hydrate metabol1sn interfering with brain stem function•

'V
ADVERSE SEQUELAE IN TRANSIENT TYROSINEMIA OF TIlE TERM NEONATE.
Peter Mamunes, Paul E. Prince, Patricia A. Hunt, Elizabeth S.
Hitchcock and David E. Hoffman, Dept. of Ped., Med. Col. of
Va. and Bureau of Child Health of the Va. State Health Dept.,
Richmond, Virginia (Intr. by Harold Maurer)

Thirty six term infants with severe tyrosinemia (mean 33.5
+ 15 mgt) were diagnosed by Guthrie testing for phenylketon
uria in Va. from 1967-1971. All were on evaporated milk. at the
time of their initial test (mean age 14+6 days). Their tyro
sinemia (TNT) resolved within a few days after lowering the
protein intake and/or Vito C supplementation. Fourteen of
these 36 infants are now 3-5 years of age and were available
for careful developmental testing by a single examiner. Their
performance was compared to a group of 14 matched controls who
were fed a low protein formula during early infancy. Whereas
there was no significant difference in mean IQ's by the
Slocsson Intelligence Test, TNT children had significantly
lower scores (p< 0.05) in the Peabody Picture Vocabulary Test
(76.1+6.5 for TNT vs. 94+3.4 for controls) and in the Valett
Developmental Survey (210+64 for TNT vs. 282+91 for controls).
Valett subtests with significantly lower scores for the TNT
children evaluated visual discrimination, verbal fluency,
conceptualization and auditory discrimination. .

These results indicate that severe tyrosinemia in the term
neonate may be injurious to the developing central nervous
system. If further studies confirm this finding, public health
measures to reduce the occurrence of this disorder are urgent
ly needed.

A POSSIBLE DE LANGE SYNDROME VARIANT? Helouise Q. Mapa and
Qutub .!!. Qazi, Dept. of Ped , , Downstate Medical Center,
Brooklyn, New York

We have observed two unrelated l5-month old female infants,
who presented with extreme failure to thrive, and, in addi
tion, had identical physical abnormalities. Both infants
were small for gestation (3 lbs. at 8 months), and weighed
only 8 and 9 pounds at the time of examination. The linear
growth was less affected than the weight. The infants shared
the following physical abnormalities - microcephaly, hirsut
ism localized to head and forehead, prominent hyperteloric
eyes, large low-set ears, fish-like mouth, prominent nipples,
scanty subcutaneous tissue, congenital heart disease and de
velopmental retardation. The laboratory studies revealed
normal skeletal maturation, absence of aminoaciduria, normal
thyroid and adrenal function, normal growth hormone response
to arginine and normal karyotypes. One infant had marked
dermal ¥poplasia and the other had an increased atd angle
and a radial loop on the left thumb. There was no consan
guinity.

Although the patients do have features in common with
De Lange syndrome, they differ in not having the character
istic facies, skeletal abnormalities, delayed bone age, and
generalized hirsutism.
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THE EFFECT OF THYROID HORMONEON CEREBRAL GLUCOSE
METABOLISM IN THE INTACT INFANT RAT. Thomas J. Moore,
Armand P. Lione. and David M. Regen. Columbia Univ. Col.
Phys. & Surg., St. Luke's Hosp. Ctr., Ped. Serv., New York;
and VlInderbilt Univ. Sch. of Med., Dept. of Physiology, Nash
ville, Tenn.

Sugar Transport activity at the blood brain barrier of the rat
was estimated from measurements of 14C-3-Q-methylglucose in
serum and brain at various times following intraperitoneal injec
tion. In the newborn, the transport rate was about 1/4 that of
the adult and remained low for 12 days at which time it increased
steeply for 8 days nearly to the adult value. Daily injections of
thyroxine caused the transport rate to rise earlier and eventually
to attain higher values between 20 and 30 days. At 15 days, the
thyroxine treated animals showed sugar transport rates about
40% greater than controls and cerebral glucose utilization rates
about 30%greater than controls. Methimazole, a thyroid antag
onist, delayed the rise in transport activity. Cerebral blood
flow, as estimated by 3H20 appearance in the brain after peri
toneal injection, may have been somewhat faster in thyroxine
treated infants.

AS A ORAMATIC SIGN OF INTRAVENTRICULAR HEMORRHAGE
IN THE NEONATE. Jeffrey J. Pomerance and C. Joan Richardson.
Univ. of Cal., San Diego Sch. of Med., Dept. Ped., Div. Peri
natal Med., La Jolla. (Intr. by Louis Gluck).

Temperature elevation above 1020F is a rare finding in the
immediate neonatal period. Previously there have been only 18
cases reported of intraventricular hemorrhage with associated
hyperpyrexia in the neonatal period. In these reports, the
excessively high temperatures usually were terminal events.
Three additional cases of hyperpyrexia in the newborn are re
ported here.

The elevated temperatures were seen in infants of 992, 2842,
and 4380 grams birth weight. The temperatures ranged between
102.4 and 107.20F. Only one of these infants survived. The
diagnosis of intraventricular hemorrhage was establiShed by
appropriate diagnostic procedures, Including ventriculography.
In the two infants who expired, one death was a direct result
of the hemorrhage, and the other death was due to meningitis
following a ventriculoperitoneal shunt. The surviving infant
is developmentally normal at 18 months of age.

In each of these cases hyperpyrexia was an early sign and
underscores the need for careful temperature monitoring of
newborn infants in intensive care units. This dramatic find
ing may enable early recognition of intraventricular hemor
rhage. Vigorous therapy may enable some of these infants to
survive intact.

FUNDAL ABNORMALITIES IN NEPHROPATHIC CYSTINOSIS.
John E. Read, Morton F. Goldberg, Gerald Fishman,
Ira M. Rosenthal. Abraham Lincoln Sch. of Med. of
the Univ. of Illinois Col. of Med., Depts. of Ped.
and Ophthalmology, Chicago.

The presence of cystine crystals in the cornea
and conjunctiva of patients with nephropathic cysti
nosis has been recognized for some years. It has
recently been appreciated that there may be abnor
malities as well in the fundus of these patients.
The changes principally described include patchy de
pigmentation of the retinal pigment epithelium. A 5
year-old child with nephropathic cystinosis has re
cently been studied intensively from an ophthalmolo
gical standpoint. In addition to depigmentation of
the retinal pigment epithelium, refractile bodies,
presumably cystine crystals, were seen in the fun
dus. Additional crystals were observed floating
freely in the aqueous of the anterior chamber. An
abnormal electroretinogram was recorded. Despite
these changes, visual acuity was normal. With the
development of renal transplantation, patients with
nephropathic cystinosis may live longer. Progres
sive observation of such patients is required to
determine if the ocular abnormalities described will
eventually disturb visual function.

AUDIOGENIC EXTINCTION. A SIGN OF DEFENSE IN FUNC
TIONAL DEAFNESS AND AUDITORY INCOMPETENCE.
Frederick Richardson. Univ. of Miami School of Med.

Many test responses to threshold sound stimuli
give little information as to auditory competence. A
study commenced at Johns Hopkins in 1962 of 200
children with aphasia, deafness or language disor
ders revealed two major groups: I.Those responding
consistently to sounds and words who developed
speech spontaneously. 2.Those without speech whose
responses were variable or absent. Follow up re
vealed that many chi ldren in Group 2 had "normal"
responses to audiometric tests but in the enviroment
had variable or no response to sound. Children who
had responded to sound when younger appear to have
extinguished responses to sound when permitted to do
so. A hierarchy of serial testsof auditory compe
tence from basic reflexes such as I.Alerting and 2.
Orienting to perceptual-cognitive coding and organi
zation of auditory material in memory by 3.Discrim
ination 4.Assoclation 5.Categorization and 6.Recog
nition, has been developed and can be used by the
pediatrician. The sign of audiogenic extinction is
disease, age and personality dependent. Auditory
competence in middle ear deafness or mental retar
dation is relatively unaffected unless profound,or
an associated language disorder is present.

HYDROCr:PHAI.lJS EX VACUO DUE TO Hl:XACHLORO?I!Ei/z (HC?) TOXICITY
TI,£·lATURE RATS, Arthur L. Cm'U!ler and HenI"'J K.

(Intr. by Henry Bo.rrleJct), Albert Einstein Call.
of Heel., JeDt. of :ae:U'ol. and Pcd , , B!'op..:<, ll , Y.

The evolution of lesions dne to
toxicity, and the or-ocesn of' recovery, tras stlldied in
rats. Spra..'3ue- :1a.. te:rale rats 1;1th nur-ctn -:: Iittcrs 1Jere
fed a diet ECl' 500 n, :.'.r.l. (31 E1gs/krs/dD:;{) sta!'tin:;
on r;th day after delivC!"'J (day 0). Thc baby rats deve.Loned
HCP blood Lcve.l.s of 2. Q-2. 5 ll.G/,.D-. dur i.n-; the first vee:, of
feedin;.;. They SBI:1.'91cd on days 7,') and 15. lane
babies weaned and cont.Lnued to receive 1:8P diet, r'esu..ltin::;
in HCP blood Levef,s of 1.1:.5-)1.•0 'oG/ill. Six of thcne ro.ts vrere
killed on days 25,35,h5,6h,73 and r6. Three rats l'rere ta.1i::e::1
or::: the llC::? diet on lay ), and '·:ere killed (0-120 days Lat.er ,

..3 lTere cO:!1PleteJ.y The brains trez'e
exand.ned by and et.ectrron :r:ucrosco,?y. deJencra
tion due to intralam.ellar vacuo'l.atdon of myelin sheaths 'ilas
prescrrt i:-l the optic and olfactortJ tracts on day and in
noct other areas of' ,-;'nite ;nattcr Oil day 7. Hydroce1)haJ.n5 yas
present after day 15 ant! E.II. shoved axonal de 0e·ner at i on .
60-120 days after df scont.tmiat.Lon of JlCP diet the hydz-o
ceoha.Ius tras nore sever-e and the o!>tic nerves ,·rere atrophic.

These shoir that irreversible loss of neural tj.3s ....ie ,

resultin:.:; in hydz..ocephal.us ex vacuo, occurs in the devclo"!inC
nervous syste:n exposed to IrCP. This is in contrast to the
previous r-epor-t s of conp.Lct.e Y.1ol"":?holo.:;ical recovery in
adul.t, rats. (Su!?portcd by lTIIDS 1 ROI llS 07o61f-Ol).

ASSOCIATED DISORDERS IN 100 CONSECUTIVELY STUDIED CHILDREN
WITH SCOLIOSIS. !. Abe Chutorian, Hugo Keim
(Intr. by R. E. Behrman). Col. Physicians & Surgeons, Columbia
University, New York.

Previous studies of children with·scoliosis have been
retrospective and have failed to clearly document the inci
dence and character of associated occult, neuromuscular, con
genital and other disorders. The authors therefore consecu
tively studied 100 patients referred for evaluation of scoli
osis. Results: 72 children had "idiopathic" (genetic) scoli
osis and 28 children "symptomatic II scoliosis. Eleven of the
latter had one or more congenital anomalies of the bony spine.
Four of these had associated diastematomyelia. Five children
had occult neuromuscular disease, including: myopathy (2),
polyneuropathy, hydromyelia, and anterior horn cell variant.
All were asymptomatic! An additional 12 children had miscel
laneous abnormalities including: multiple congenital anoma

neurofibromatosis, congenital heart disease, metabolic
bone disease, post-traumatic denervation, osteoid osteoma,
and the "Epidermal Nevus Syndrome. II

Children with symptomatic scoliosis had a statistically
significant increase in operative morbidity (p. < 0.01).

It is concluded that all children with scoliosis should
have careful neurologic and pediatric evaluation. Associated
anomalies and neurogenic disorders must be identified early
in order to plan appropriate management, identify those at
increased risk of operative complications, and identify those
expected to undergo progressive neurologic impairment.

Ll.99/1 aLl.



DIAGNOS IS AND TREATMENT OF REYES SYNDROME. Freder ick J.
Samaha, Edward Blau and John L. Berardinelli (Intr. by Thomas
K. Oliver, Jr.). Univ. of Pittsburgh, Children's Hospital of
Pittsburgh, Department of Pediatrics, Pittsburgh, Penna.

Twenty two cases of Reyes syndrome were studied to place
the clinical diagnosis on firmer ground and to explore the
possible usefulness of peritoneal dialysis as a mode of
therapy. About 7 days after an apparent viral infection,
these patients exhibited repeated vomiting followed by corti
cal excitation. Abnormal blood prothrombin time, SGPT and
SGOT were found in almost every case. Mixtures of metabolic
acidosis and respiratory alkalosis were a constant feature.
In the lZ cases where blood ammonia levels were determined, it
was elevated from 1.6 to 20 times normal. These criteria
along with a relatively normal spinal fluid and an absence of
evidence for drug intoxication formed the basis for the diag
nosis of the Reyes syndrome. Examination of liver histology
in 13 cases did not conflict with these criteria. A study of
the literature also showed a close clinico-pathological cor
relation between our criteria and the liver histopathology.
Thirteen consecutive control cases were treated with the
usual hepatic coma regimen while the next 9 children were
treated with the hepatic coma regimen and peritoneal dialysis.
The two groups did not differ with regard to clinical and
laboratory parameters. Two of the 13 control cases (15%)
survived while 7 of the 9 dialyzed cases (78%) survived. The
results between these 2 groups are statistically significant
(p < .OZ5).

REYE'S SYNDROME: ACID-BASE PARAMETERS. Daniel C.
Sh a n n o n j Barry Bercu, Thomas Glick, .!..David Todres,
John T. Herrin. Harvard Medical School,
Massachusetts General Hospital, Children's Service,
Boston, Massachusetts.

Six children with clinical and hepatic patholog
ical diagnosis of Reye's syndrome were subjects.
Lumbar CSF and blood were drawn anaerobically from
arterial (a) and internal jugular (IJV) vein cathe
ters at intervals and analyzed immediately for POZ'
PCOZ,pH, lactic (Lact) and pyruvic acids and ammon
ia content. PaOZ was greater than 95mmHg while PacoZ
varied from 36 to 18mmHg and pH was above 7.38 in
a1l.[NH31a varied from 150 to 540 Ug%,[NH31IJY from
o to 460 ug% and[NH31gSF from 50 to 150 ug%. Lactla
varied from 0.5 to 6. mM/L and [Lact]IJV from 0.5
to 9.0 mM/L.[NH3]awas related to PacoZ (r=0.74) and
was not directly related to [NH31IJV' In Z non-surv
ivors [NH31IJV was below [NH31a by as much as 495
ug% initially and was associated with [LactlIJV of
6.5 and 9.0 mM/L. In Z [NH31IJV was above
[NH3la by as much as 3Z0 ug% and was associated with
[LactlIJV less than Z.65 mM/L. Hyperventilation can
be related to increasing NH3 suggesting that NH3 is
a respiratory stimulant. This may be related to
cerebral lactic acidosis observed in these patients.

HYPERVENTILATION AND HYPERAMMONEMIA. Daniel C. Shan
non, Joste Wichser and Homayoun Kazemi.Harvard Med
ical School, Pulmonary Unit, Massachusetts General
Hospital, Boston, Massachusetts.

Buffered ammonium chloride was given to dogs
anesthetized lightly by constant infusion to deter
mine its effects on VE , and on acid-base balance
and on [NH31 in cisternal CSF and in arterial and
sagittal venous blood. Brain NH3 content was measur
ed at the end of each experiment.NH 3 was given by
1) IV infusion Z)latera1 ventricle infusion and 3)
cisternal injection. VE increased linearly with CSF
[NH31 following IV and ventricular infusion and did
not change after cisternal injection. Cisternal CSF
[NH31 increased after all three infusion methods
while [NH31 rose only after IV infusion.
The slope of VE/CSF [NH31 was two-fold greater than
that during ventricular infusion. Thus brain [NH31
appears to be the primary determinant pf 9 E rather
than NH3 in arterial blood or CSF.

Ammonia acts as a respiratory stimulant on the
brain and may account for the respiratory alkalosis
seen during various hyperammonemic syndromes such
as Reye's syndrome. The effect may be mediated thro
ugh cerebral lactic acidosis as observed in patients
with Reye's syndrome or perhaps through depletion of
high energy phosphates.

FAMILIAL MYOPATHY .AND ENCEPHALCPATHY WITH LACTIC ACIDEMIA PAR
TIALLY RESPONSIVE TO CORTICOSTEROIDS Yehuda Shapira, Stephen
D. Cederbaum, Barbara M. Lippe and M. Anthony Verity. (Spon.
Richard J. Sehain) V.C.L.A. School of Medicine, Dept. Ped.,
Psych. and Path., Los Angeles

The one surviving sibling of two affected with a syndrome
of growth retardation, muscular wasting, exercise intolerance,
seizures, intellectuaJ. deterioration and early death demon
strated elevated resting blood lactate levels of 3.9 mM which
rose to 12.2 mM with minimaJ. exercise. The lactate:pyruvate
ratio was 40:1. Cardiac output apd oxygen consumption at
rest were both elevated. Muscle biopsy revealed preferentiaJ.
Type I fiber atrophy, a "ragged red" appearance with Gomori
trichrome stain and subsarcolemmal excess of mitochondrial
oxidative reactions. The mitochondria of unaffected fibers
appeared normal on electron microscopy.

Large doses of corticosteroids reversed an episode of
acute CNS deterioration and increased exercise tolerance
dramatically. Resting blood lactate fell to 2.3 mM and rose
little in response to minimal exercise. Moderate exercise on
a treadmill resulted in lactate levels of only 6.6 mM.

Preliminary experiments reveal that her skin fibroblasts
in culture may oxidize pyruvate [2-C14] to c1402 at a rate
somewhat below that of controls.

These data suggest that an inborn error of mitochondrial
function is present in this family and may be partially res
ponsive to steroids by a mechanism as yet undetermined.

RElrINAL CHANGES IN THE PIGLEIr PRODUCED BY OXYGEN AND LIGHT.
T.R.C. Sisson. S.C. Glauser, N. Chan, E.!!. Glauser, and.!h..Q!!m:!.
Depts. Pediatrics, Ophthalmology, and Phamaco10gy, Temple Univ.
School of Medicine, Philadelphia, (intr. by Angelo Di George).

This study was designed to investigate the effect of light at
420-470 mao and 02 at 10, 20, 40, and cenc , upon the retinas
of newborn piglets. In enviromaentaJ. chambers, 32 piglets were 2
exposed to these various cone. of 02 under blue light (2.9 UI Icm )
and in the dark for 24 hrs. at 3 days of age. Indirect ophthalmo
scopy, ERG, and retinal photography were done just prior to ex
posure to these environments and 24 hours and 21 days after. The
eyes were enucleated at 24 days of age and processed for histo
logic examination.

Vascular changes were seen following exposure to 40% and
02 in the dark. Changes in fundal background homogeneity were
noted after exposure to light with and without elevated 02 conc.
ERG's revealed flattening of wave-form response. Histolog1c sec
tions showed narrowing of retinal vessels after O2 exposure, as
did retinal photos. Degeneration of visual receptors and ganglion
layer nuclei, and alterations of pigment epithelium were seen in
eyes exposed to blue light. Generalised edema of retinal layers
was observed. ERG recordings established loss of visual reception
after light exposure regardless of oxygen concentration.

These results indicate that pathologic changes in the retina
of the piglet are increased when exposure to visible light is
added to elevation of oxygen concentration in the atmosphere.
Reduced oxygen (H:I%) did not produce the vascular changes of
higher concentration, with or without light.

SCALP HAIR PATTERNING: ITS ORIGIN, SIGNIFICANCE, AND
RELATIONSHIP TO EARLY BRAIN DEVELOPMENT. David W. Smith
and Bradley T. Gong, Dept. of Ped., Vniv. of Washington
School of Med., Seattle, Washington

Studies of hair follicle development and scalp hair pat
terning in normals and those with disorders of early brain
development were indicative of the following hypothesis:
hair directional slope is secondary to the plane of stretch
exerted on the skin by the growth of underlying tissues dur
ing the period of downgrowth of the hair follicles, around
10 to lZ gestational weeks. The posterior parietal hair
whorl was interpreted as the epicenter from which the growth
stretch is exerted by the domelike outgrowth of the brain dur
ing the time of hair follicle development. Anomalies such as
encephalocele and dicephaly, which must have antedated hair
follicle development, showed anticipated aberrations in scalp
patterning. Among patients with primary microcephaly 85% had
altered scalp hair patterning, indicating an early onset of
the problem in brain development. This included Z5% with no
parietal whorl, a finding previously noted only in non-human
primates. Aberrant scalp patterning was also found to be a
frequent finding in 5 established syndromes, including Down's
syndrome, in each case being compatible with a problem in
early brain development.

Thus, aberrant scalp hair patterning may be utilized as an
indicator of altered size and/or shape of the brain prior to
lZ weeks of gestation.
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DEVELOPMENTAL AND NEUROLOGIC OUTCOME OF INFANTS WITH BIRTH
WEIGHT UNDER 1500 GRAMS. Annabel J. Teberg. Paul Y.K. Wu,
Joan E. Hodgman. (Intr. by Paul F. Wehrle) Los Angeles
County-USC Medical Center, Los Angeles.

186 premature infants born at LAC-USC Medical Center from
1964-1970, were followed for a minimum of 9 months to 7 years
of age. In 40 infants with birth weight <1000 Gm, 8 (20%)
had evidence of significant neurologic and/or developmental
abnormality. Five (12.5%) infants had questionable abnormal
ity. Twenty-seven (67.5%) infants were normal neurologically
and developmentally. In 146 infants weighing 1001-1500 Gm,
36 (24.7%) showed significant neurologic and/or developmental
abnormality. Six (4.1%) had evidence of questionable abnor
mality. One hundred and four (71.2%) of the group were nor
mal both neurologically and developmentally. Results indicate
the more recently born infants (1969-1970) have fewer and
milder neurologic and developmental problems than do those
born earlier. Of the 37 infants born 1964-1965, 8 (21.6%)
were found significantly abnormal neurologically and/or
developmentally. In contrast, of the 60 infants born 1969
1970, 2 (3.3%) showed evidence of significant neurologic
and/or developmental abnormality. Not only are more infants
surviving in the later period, but their outlook for normal
growth and development is improved.

PUlMONOlOGY

GROWTH AND FUNCTION FOLLOWING REPAIR OF CONGENITAL DIA
PHRAGMATIC HERNIA. Ellen B. Wohl, N. Thorne Griscom
Samuel R. Schuster, and Denise
HarVardlled. Sch. Children's Hosp. Med. cer ,.; Dept of
logy, Radiology, Sur9'ery and Medicine, Boston, Mass. Introd.
by Charles A. Janeway

Anatomical studies of the lung of infants with congeni tal
diaphragmatic hernia have shown a decrease in the number of
airway generations, pulmonary vessels and alveoli (Brit. J.
Surg. 58:342, 1971). To determine whether this hyooplasia at
birth affects subsequent development of the lung, 17 patients,
repaired before the age of one year, were studied at age 6 to
19 years. Total lung capacity, vital capacity anil forced ex
piratory volume were normal. Maximum expiratory flow volume
curves showed the same variability as that present in normal
children of the same age. In 7 patients, xenon radiospirome
try was used to determine the volume, perfusion and ventila
tion of the right and left lungs. In our technique the lungs
are scanned p9steriorly and volume, ventilation and nerfuqion
are normally equal on each side. The 'volumes of the two sides
were equal which confinued the radi09'raphic impression. HOW'
ever, perfusion to the of the hernia was decreased in all
7 and perfusion!volume indices averaged 0.86 instead of the
predicted 1.0. In the 4 patients with indices below 0.87
there was demonstrable radiographic evidence of diminished
blood flow. The vascular abnormality on the side of the
hernia suggests that pulmonary hypoplasia persists into late
childhood. (Supported by NIH grant #HDO 1392)

MYOPATHY WITH LIPID ACCUMULATION. David H. VanDyke and
Robert C. Griggs. Dept. of Ped. and Neurology, Univ. of
Rochester, Sch. of Med., Rochester, N.Y., (Intr. by Robert J.
Haggerty).

Myopathy with accumulation of lipid droplets in Type I
(red) muscle fibers is an unusual cause of weakness in child
hood. When an 8 year old male with slowly progressive weak
ness was found to have this disorder, detailed study of the
patient and his parents was performed. Prominent muscle
weakness had been observed since age 18 mos. On examination,
there was weakness and atrophy greater proximally than dis
tally. Tendon reflexes were diminished but sensory exam was
normal. Creatine phosphokinase (CPK), LDH and SCOT were
elevated and electromyography (EMG) confirmed myopathy.
Although formalin-fixed sections of muscle showed non-speci
fic changes, frozen sections demonstrated abnormal spaces
in many muscle fibers which were positive with lipid stains
(oil red 0), negative for glycogen and positive with oxida
tive enzyme stains. Asymptomatic cardiac disease was present
with right ventricular hypertrophy by ECG, vectorcardiogra
phy, echocardiography and chest x-ray. Although study of
family members detected no weakness and CPK and EMG of both
parents were normal, the father's biopsy showed myopathic
features.

Treatment with prednisone (80 mg qod) reversed the EMG
and enzyme abnormalities and modestly improved strength.
This striking histologic picture in myopathy may have impor
tant prognostic and therapeutic implications.

HYPERSENSITIVITY LUNG DISEASE IN CHILDHOOD: AN EXPERIMENT OF
NATURE. Donald N. Gillespie, Edward C. Rosenow III, and Edward
J. O'Connell (Intr. by Gunnar B. Stickler). Mayo Clinic and
Mayo Fndn., Rochester, Minnesota.

Four brothers living on a Minnesota farm developed respira
tory symptoms every September. Thoracic roentgenograms re
vealed diffuse pulmonary infiltrates bilaterally, suggesting
viral or Mycoplasma pneumonia. The four boys had been exposed
to much organic dust, including 10 species of airborne fungi
during the fall harvest. Later the oldest boy (age 15) was '
found to have hypersensitivity pneumonitis with fibrosis.
Open-lung blopsy confirmed the diagnosis, and Aspergillus ver
sicolor and were cultured from the specimen. Then the
clinical histories of the brothers aroused suspicion. They
were less severely affected but all had abnormal pulmonary

All four had serum precipitins positive to Aspergil
and excess serum IgE. Two gave positive immedi

ate and-hour responses to skin tests with AspergillUS fumiga
The family was removed from the farm and, for the first

time in 5 years, remained free of pulmonary symptoms during the
fall. Two children, challenged by a brief return to the farm
under supervision, developed clinical and roentgenographic
pneumonitis within 4 days. Their two brothers remained well.
The evidence strongly suggests that an environmental inhalant
caused the pneumonia. The natural history of hypersensitivity
pneumonitis and the importance of identifying and avoiding the
precipitating factors were demonstrated by this experiment of
nature. If unrecognized, the disease may be devastating in
children, and it is not often diagnosed.

Control AC activity dId not change during the period tested
although It was higher than the mean adult level of 152. E
stimulated AC at al I ages studied, NaF first at 27 and C first
at 30 days (p<.05). After delivery, AC activity decreased
sl ightly as did Its stImulation by NaF and C, although E In
creased AC activity by almost two-fold. At no age tested
G have a significant effect. Serial activation of AC activity
may represent differential maturational rates of eel I mem
branes and of receptors for the hormones tested.

NB
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E
NaP
C
G

"'iDENYLATE CYCLASE (AC) ACTIVITY IN FETAL RABBIT LUNGS AND ITS
SPONSE TO EPINEPHRINE (E), NaP, CORTISOL (C) AND GLUCAGON
). Cynthia T. Barrett, Alex Sevanian and Solomon A. Kaplan

Department of Pediatrics, UCLA School of Med., Los Angeles
AC activity in lung homogenates of fetal rabbits is 10-20

tImes greater than that found In fetal or post-natal liver.
We measured AC activity at 21,24, 27 and 30 days of gesta
tion, on the day of birth and in adult rabbits. Theophylline
was added to each assay to Inhibit phosphodiesterase activity.
AC activity was measured as picomoles of ATP converted to
cAMP! mg. of tissue protein.

Mean AC activity (4 animals in each group)
Age 21 24 27 30

438 472 457 432
498 615 610 649
363 405 608 646
421 407 446 536
423 450 483 462

CARBOHYDRATE METABOLISM IN TERM FETAL AND EARLY POSTNATAL RAT
BRAIN, CSF AND BLOOD. R.C. Vannucci* and T.E. Duffy*, Dept.
of Neurology, Cornell Univ. Med. Col., New York, N.Y. 10021
(Intr. by W.W. McCrory)

The process of birth is accompanied by major physiologic &
biochemical adjustments, but its effects upon brain metabolism
are largely unknown. Concentrations.of high energy phosphates,
lactate and pyruvate were measured In term fetal and neonatal
rats aged 1,10 & 60 min; 8 & 24 hrs. Vaginally delivered rats
were compared with C-sectioned controls. Fetuses were frozen
in amnio in liq. N2<15 sec after maternal decapitation & lap
arotomy. Fetal brain substrate levels(mM/Kg) were: 2.66(ATP),
1.74(P-Cr), 2.59(lac) & 0.20(pyr). In vaginally delivered rats
frozen 1 min postnatally, brain ATP & P-Cr fell to 72% & 28%
respect ive I y, of fetal control,· wi th near tota I recovery by 10
min, & attained I-day old values(2.6 & 3.OmM) by 60 min. At I
min, lactate was 9.51mM, while pyruvate was unchanged,
resultIng ,n an elevated L/P ratio(54). At 10 min, lactate was
10.59mM, but pyruvate had risen 150%, reducing the L!P ratio
to 23. Both substrates then fell to adult levels(l.O & O.09mM)
by 24 hrs , In C-sectioned rats, brain P-Cr fell to 1.17mM at I
min, with complete recovery by 10 min; ATP was unchanged.
Brain lactate & pyruvate rose to 3.42 & 0.26mM at 1 min but
the L/P ratio was the same as fetal control. These
suggest transient cerebral hypoxia-acidosis in vaginally deliv
ered rats. Cisternal CSF & cardiac blood lactate, pyruvate &
LIP ratios, while parallel in fetal & vaginally delivered rats
at 1 min, did not accurately reflect the subsequent postnatal
cerebral metabolic state. (Supported by USPHS Grant #NS-03346)
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THE EFFECTS OF POSITIVE ENO EXPIRATORY PRESSURE (PEEP) ON PUL
MONARY HEMODYNAMICS. J. R. Hessler, R. D. Garrison, D. V.
Eitzman and S. Cassin, Depts. of Compo Med., Pediatrics and
Physiology, College of Medicine, Univ. of Fla., Gainesville.

The effect of PEEP on the pulmonary vasculature was studied
in 6 postnatal goats. A Starling Resistor (SR) model was used
to analyze pulmonary vascular resistance. Use of this model
permits the calculation of resistances proximal (Rp) and distal
(Rd) to the vessels behaving as SRs as well as the SR surround
ing pressure (ps). Rp' Rd, and Ps were calculated at PEEPS of
0,5,10,15 and 20 cm H20. Data from these experiments indicate
that (1) Ps closely parallels PEEP; (2) Rp is unchanged or
creased when PEEP rises up to 15 cm H20; when PEEP is 20 cm
H20 Rp increases and systemic pressure falls precipitously,
and (3) all increments of PEEP increased Rd. From these re
sults we conclude that: alveolar vessels near the transition to
prealveolar vessels act as SRs; prealveolar vessels are primar
ily responsible for Rp; and at a PEEP of 20 cm H20, the SR site
moves downstream as indicated by the rise in Rp. In the small
animal or child with minimal hydrostatic pressure influences,
blood flow to the lung is a function of the difference between
pulmonary artery pressure and Ps divided by Rp, and Rd does not
relate to flow. Therefore, pulmonary hypertension produced by
PEEP is due to an increase in Ps alone until the SR site is
moved downstream. When the shift in SR site occurs in response
to high PEEP, both Rp and Ps contrubute to produce pulmonary
hypertension which eventually becomes lethal. (Supported by
NIH grants HL 13749, RR 05003, HL 5979, and RR 00421.)

INDUCTION THR PULMONARY SURFACTANT IN THE FETAL PRIMATE BY
THE ADMINISTRATION OF CORTICOSTEROIDS. R.A. de
Lemos* and G.W. McLaughlin*. Dept. of Pedicatrics,Wilford Hall
USAF Medical Center and University of Texas Medical School,
San Antonio, Texas. Intr. by M.J. Sweeney.
Twenty-one pregnant Rhesus monkeys between 80 and 101 days
(gestation 155 +1- 3 days) were selected for study.
Methylprednisolone 10 mg, dexamethasone 1.3 mg or normal sa
line was administered transabdominally into the fetal abdomi
nal wall or peritoneum in three injections over a seven day
period. The fetus was allowed to mature for an additional week
and then delivered by hysterectomy. All fetal organs were
weighed and fixed for pathologic examination. The right lung
was analyzed for surface tension on a Wilhelmy balance.
Adrenal weights were significantly less when related to body
weight on all of the steroid treated animals (control 0.0007,
methylprednisolone 0.0004, dexamethasone 0.0004). No gross or
microscopic abnormalities were found in other organs except in
two of the methylprednisolone treated fetuses where renal
changes were detected. Pulmonary surface tensions were similar
on the six animals under 100 days gestation. In those over 100
days surface tension was lowest in the dexamethasone treated
monkeys (mean 12.4 dynes/cm2),next lowest in the methylpred
nisolone treated animals (mean 17.2 dynes/cm2) and highest in
the controls (21.8 dynes/cm2).
The administration of glucocorticoids to the fetal primate
results in premature appearance of the pulmonary surfactant.
There may be specificity for certain steroid r.onfigurations
on eliciting this effect.

ALTERATIONS 0:-> ONARY PRESSURE-VOLUME RELATIONSHIPS IN THE
PERINATAL EVIDENCE FOR RELEASE OF SUR
FACTANT AT BIRTH. W.Taeusch,Jr., I.Wyszogrodski and
McGill University-Montreal Children's Hospital Research Inst.
& Dept. Physiol., McGill University, Montreal, Canada.

Gluck et al.,(Ped.Res. 1:237,1967) have reported biochemi
cal data indicating increased amounts of surface active mate
rial in alveolar washes from newborn rabbits within 30 min of
birth. Using pressure-volume relationships as an indicator of
intra-alveolar surfactant,we have carried out quasistatic de
flation pressure-volume curves on 46 rabbits of 28 days gesta
tion after 30 minutes of life and compared these data with
those of Kotas & Avery (J.Appl.Physiol.30:358,1971) who stud
ied 18 fetal rabbits of identical gestational age prior to air
breathing. At similar maximum inflation pressures, lungs of
the animals that breathed were significantly more distensible,
i.e. contained more air per gm of lung tissue. These changes
were associated with a 19% decrease in lung water as measured
by lung weight/body weight. Mean stability on deflation (vol
ume expressed as a percentage of total 'lung capacity at a
transthoracic pressure of 7 em H20) was 3X greater in the
animals that breathed for 30 minutes. In a separate series of
12 experiments,· this measure of stability was found to be in
dependent of changes in lung water. These data support the
hypothesis that surfactant release into the alveolar space
occurs within minutes of birth. Therefore disturbances of
mechanisms controlling release as well as synthesis of sur
factant may affect the respiratory status of newborn infants.

LUNG ELASTIC RECOIL IN CYSTIC FIBROSIS. Anthony Mansell*,
A. Charles Bryan*, and Henry Levison. Dept. of Re
search Hosp. for Sick Children, Univ. of Toronto.

The pulmonary involvement of cystic fibrosis is most com
monly assessed by measurements of maximum expiratory flow
and residual volume. Elastic recoil is an important determi
nant of maximum expiratory flow, residual volume and "clos
ing volume" (CV) in the normal lung and we have examined
these relationships in cystic fibrosis. We measured static
elastic recoil [Pst(L)J, maximum expiratory flow curves,
static lung volumes and closing volume in 23 patients (aged
8-31 years) with cystic fibrosia and compared the results to
those in 46 normal subjects 6-69 years). In the nor
mal subjects high closing volumes were associated with low
values for elastic recoil. In the patients residual volumes
were high [mean 41.3% of total lung capacity (TLC)J and clo
sing volumes were often above the range of tidal breathing
but the same relationship between closure and recoil held
[cV/TLC in % = 70.9 - 4.58 x Pst(L) at 60% TLC, r= .82J as in
normal subjects. Loss of elastic recoil thus accounted for
the closure at high lung volume and recoil was markedly re
duced (Pst(L) at 60% TLC more than 2SD below normal for age)
in 11 of the 23 patients. However this loss of recoil per
se did not account for the patients' low maximum expiratory
flow rates since "ups t ream resistance" was high. We con
clude that flow reduction in cystic fibrosis is primarily a
manifestation of small airways disease but that the severe
gas trapping is explained by loss of lung elastic recoil.

EVIDENCE OF LOWER AIRWAY OBSTRUCTION IN CHILDREN WITH HEART
DISEASE, Etsuro K. Motoyama, Hiroshi Coto, Bernard Wu,
Natalie de Leuchtenberg, (Intr. by C.D. Cook), Depts. Ped.,
Anesth. and Lung Research Ctr., Yale Sch , of Med., New Haven.

A total of 30 children (6-18 years) with heart disease
studied for evidence of airway obstruction. Using a body

plethysmograph, measurements were made of vital capacity (VC),
total lung capacity (TLC), functional residual capacity (FRC),
FRc/TLC ratio, I-sec. forced volume (FEVl), and
maximum expiratory flow rate (Vmax) at 50% TLC. Previous
studies (Pediatrics, 48:64, 1971) showed that Vmax is a
highly senaitive test for detecting lower airway obstruction
in chqdren. In 15 children with increaaed pulmonary blood
flow, Vmax was significantly decreaaed (i.e.> 2 SD below
predicted values) in. 3 and FEVl, in 5. FRC/TLC was increased
in 3 while VC and TLC were within normal limits in alL In
6 patients with mitral or aortic stenoais with increased left
atrial pressure (mean: 21.1 mm Hg), Vmax was significantly
decreased in all, FEVl, in 5, VC and TLC, in 2. FRC/TLC was
increased in 4. On the other hand, afl of 9 children with
limited pulmonary flow showed normal vmax, FEVland FRC/TLc.
There was a significant inverse correlation (p< 0.05) between
Vmax and left atrial pressure. Lower airway obstruction often
exists without clinical symptoms in with pulmonary
congestion and/or increased pulmonary flow. (Supported in
part by NIH grants: USPHS HD-03ll9, HL14179).

PUlMONARY INACTIVATION OF PROSTAGLANDINS El IN THE FETAL AND
NEWBORN LAMB. Peter M. Olley, Flavio Coceani, and
Geraldine Kent (Intr. by Dr. A. Saaa-Kortaak).
The Hospital for Sick Children and The Research Institute.
Toronto, Canada.

Inactivation of Prostaglandins El (PGEl) during pasaage
through the pulmonary vascular bed was determined in 4 lamba
and 6 fetal lambs (126-142 days gestation) with an intact
placental circulation using the systemic vasodilator response
technique. Graded doses of PGEI were infused proximally and
distally to the pulmonary vascular bed for two minutes through
catheters in the pulmonary artery (fetuses) or right atrium
(lambs) and in the ascending aorta. In newborn and 'fetal
lambs the ductus arteriosus was ligated prior to the test to
prevent shunting. The fall in systolic pressure for each
infusion was plotted against the log of the dose and a dose
response curve obtained for each injection route. From the
dose required to produce the same fall in systolic presaure
through each route the percentage pulmonary inactivation was
calculated. Inactivation varied between 56 and 98% (mean 77%).
These values in the fetuses did not differ significantly from
those obtained in the lambs under comparable experimental
conditions. These experiments suggest that pulmonary
inactivation of PGEI is well developed in the near term lamb
and is uninfluenced by the low fetal P02.
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END-EXPIRATORY PRESSURE BREATHING IN INDUCED HYALINE
MEMBRANE DISEASE. Lars Victorin, Dan Lindstrom, Hakan Sundell,
Alex Tsiantos, A.B. Brill, Mildred Stahlman. Depts. Pediatrics
and Radiology, Vanderbilt Univ. Sch. Med., Nashville.

Because of interest in the direct effects of positive end
expiratory (PEEP) on pulmonary ventilation (V) and
perfusion (Q), the regional distribution of these functions in
lambs with induced hyaline membrane disease (HMD) was studied.
While premature lambs born by C-section from previously hypo
tensive ewes were being treated with scintillation images
of the lungs were recorded during 133Xe washout. The relative V
of each element of a 32 x 32 matrix of the image was computed
yielding a distribution of V coefficients with a mean of 1.0
and a standard deviation proportional to the amount of regional
variation of V. Similarly, the regional variation of Q was det
ermined from images of the lungs following injection of 99mTc
labelled albumin microspheres into the RV. In 7 lambs, 2-5 COm
plete studies were done with different pressures of 2-12 cm
H20, 30 min apart. Despite progression of their HMD during the
studies, the lambs' P02 levels rose and fell after airway
pressures were raised and lowered, demonstrating effective app
lication of the PEEP therapy. Regional variation of V decreased
with increasing PEEP from 2 to 7 cm H20, but did not change
with a further increase to 12 cm H20. Regional variation of Q
also decreased with increasing airway pressure and this effect
occurred over the entire range of pressures. These findings in
dicate that one effect of PEEP breathing in HMD is to reduce
the regional variation of pulmonary Vand Q.

PUlMONOlOGY

Read by Title

MECHANICS IN CONGENITAL HEART DISEASE WITH INCREASED AND
DECREASED PULMONARY BLOOD FLOW. Eduardo H. Bancalari,* Otto L.
Garcia,* Mary J. Jesse,* and Henry Gelband.*(Intr. by William
W. Cleveland) Dept. of Pediatrics, Univ. of Miami, Sch. of
Med., Miami, Florida.

In an attempt to determine the effect of pulmonary blood
flow (PBF) on lung mechanics, we measured respiratory rate (Rm
tidal volume (VT), functional residual capacity (FRC), lung
compliance (CL) and specific CL in 20 infants who underwent
cardiac catheterization for congenital heart disease. 13 had
cardiac lesions with increased PBF (group A) and 7 with de
creased PBF (group B). All were less than 9 months of age and
had the pulmonary studies performed within 24 hours of their
cardiac catheterization. Mean values for pulmonary mechanics
for group A infants were;RR 64/min, VT 8.7 ml/kg, FRC 26 ml/k&
CL 4.9 ml/cm H20, specific CL 45.6 ml/cm H20/L-FRC, while group
B values were RR45/min, VT 10 ml/kg, FRC 31 ml/kg, CL 8 ml/cm
H20 and specific CL 71 ml/cm H20/L-FRC. Mean pulmonary to sy
stemic flow ratio was 3.0/1 in group A as compared to 0.76/1
in group B. Pulmonary hypertension was present in 11/12 group
A patients. No correlation was found between CL and left
atrial pressure. In group A patients the decrease in specific
CL correlated with pulmonary artery pressure (r=-0.91) but not
with PBF. The fact that the specific CL is decreased in group
A indicates that there are changes in the elastic properties
of the lung and not a reduction in lung volume. mea
surements of specific CL may be a helpful non invasive techni
que to evaluate increasing pulmonary hypertension.

STAGING WITH OXYGEN THERAPY & ASSISTED VENTILATION
Lor e Barton Gerrit D'Abl' III and Be1;1; Bernard. (Intr.
by Paul F. Wehrle. USC School of Medicine, L.A. Calif.

Twenty infants, 28-37 wks. gestation, requiring 02 tnerapy
& assisted ventilation, had daily tracheo-bronchial washings
obtained for cytologic staging of broncho-pulmonary dysplasia
as described by Northway & Rosan (Hosp.Prac., Jan.,1969). The
infants ranged from 2 brs. to 4 mos. when cytologic specimens
were obtained. Initial indications for respiratory assistance
were hyaline membrane disease (HMD) 14 pts., pneumonia & apnea
with patent ductus arteriosus. Duration of 02 & respirator
care ranged from 1 day to 3 mos. Stage I was' characterized by
exfoliation of ciliated columnar epithelial cells of good mor
phology. Stage II revealed decreasing numbers of columnar cells
exhibiting loss of cilia and nuclear degeneration (pyknosis).
Stage III disclosed an inf18lllllB.tory hyperplasia of parabasal
cell morphology dominated by nuclei exhibiting marked vesicu
lation, prominent nucleoli & increased parachromatin. Stage rv
of metaplasia to inflamnatory atypia (dysplasia) was charac
terized by increased coarsening of nuclear chromatin & conden
sation of nuclear membrane. Twelve of 20 infants had <48 hra.
expoaure to >60% 02. All exhibited Stage I & II cytological
ly. Of these 12, 5 expired by the 4tll day with severe HMD. 8
infants had >60% 02 for 64-500 nra, One (highest 02 <8Q%) ex
hibited severe Stage III by 3 days of age reverting to Stage I
by 5 days when respirator was discontinued. Upon reinstitution
of respirator care for pneumonia on day 21, cytology was "nor
mal". During next 4 days, Stage I-III developed again.

FUltTlll.:H IN VIVO J>:UCUJ Pl:JJh:TllhTION snnnss OF IN','RAl'iUJCULAR
(I.M.) (7-CU1) IN CYJTIC FlBRCSIS (C/f).
Hobert A. Gampbell, Juli" L. Gr"c!1, Joan /-i.Crosby,Ann Narie
Dolney,& Mary Dept.of Peds., Univ.of
iortland. (Intr. by Hichard '... Clmsted).

Type I Jtaphylococcus aureus (JA-I) are coagulase positive,
strongly hemolytic and bri;;ht yellow. JA-I C/F chest burden
was 107-108 per ml sputum in 12/14 patients. Eight days 1M
7-CLM therapy resulted in elimination of 5A-I organisms quan
titatively determined in 4/12 SA-I strain sensitive patients.
A decline of at least 2 orders of was seen in 10/12.
Type II Jtaphylococcus aureus (JA-II) weakly hemolytic, light
yellow and occasionally slow coagulase positive, chest burden
",,-II 106_108, when found (7/14) could not be detected at end
of 7-CLh nx , in 10 of 14 patients, as expected: Hemophilus
influenzae (HI) per ml sputum snowed l1ttle change
>Iith !ix. Pseudomonas aeruginosa (PA) smooth (J), rough (n or
mucoid atra i.ns in a given case did not show an inverse
relationshio to the ';A-I or ciA-II changes , One patient in
"hom JA-I "ere no Lon.-er by day 4 of IN
Hx. and in whose adm.it t i rr ; sputum no were detected, :3,H, &
h strains of PA were demonstrated by dny B. Two weeks prior
to hospitalization had been noted in his sputum. Two other
patients who "developed ll pseudomonas a. during Ex., upon re
view, had similar pseudomonas kinetics historically. In 7-CU1
profoundly depresses or eliminates the burden
in the CIF chest. The IE route is well tolerated. No study
patients deteriorated "clinically with Rx.

CLINICAL EVIDENCE FOR HEMODYNAMIC TOXICITY OF PEEP. Morton L.
Cohen, Univ. of California, San Diego, Dept. of Ped.
'(!iirr. by William L. Nyhan-)

In 1971, 49 neonates with the respiratory distress syndrome
(RDS) were treated with mechanical ventilation with positive
end-expiratory pressure (IllY-PEEP). 2gfr, survived. Among the 19
who died after 48 hours of age, 16 had marked edema with an
average weight gain of 60 grams/day. There is evidence to sug
gest that MV-PEEP caused the fluid retention: (1) Weight gain
and edema often correlated directly with the mean pressure ap
plied to the airway. (2) In a few cases weight gain did not
begin until lung compliance improved at 5-7 days of age. (3)
All of the edematous babies required massive infusions of wa
ter and colloid to maintain ur;ine output &/or blood pressure,
and some developed azotemia & or oliguria. 2 were thought to
have primary renal disease because of kidneys and
I;'0or function on IVP, but both had normal k1dneys at autopsy.
(4) In the few cases in which PEEP was discontinued, massive
diuresis abruptly followed. The following is hypothesized:

./'MASSlVE EDEMA AND WEIGHT GAIN
IVENOUS4.t.XIUIDIAC --+ ARTERIAL + I BLOOD ...-"URINE OUTPUT OR
+RETURN +OUTPUT HYPOVOLEMIA )" -*PRESSURE...-" B.P.

AZOTEMIA &/or OLIGURIA
Since the recognition of this syndrome we have

corrected renal failure and edema 1n 1 by removing the
PEEP. He is the only baby who was taken off PEEP because of
suspected hemodynamic toxicity, and the only baby with clini
cal evidence of hemodynamic toxicity who survived.

We conclude that MY-PEEP should be considered only in the
RDS baby who has inadequate spontaneous respirations and who
cannot be oxygenated without PEEP despite 100% 02 and maximum
respirator settings.

-,
C02 RETENTION DURING CONTINUOUS POSITIVE AIRWAY PRESSURE.
Morton L. Cohen, Dept. of Ped., Univ. of California, San Diego.
(Intr. by William L. Nyhan)

In order to avoid using high oxygen concentrations and
vent atelectasis in the respiratory distress syndrome (RDS),
continuous positive airway pressure (CPAP) was applied to neo
nates with mild hypoxemia (p02e<4Q-50 in 40-50% 02). Of 60 RDS
babies in 1971, 31 were tried on CPAP. Though oxygenation was
often improved, most infants developed C02 retention (mean pH
7.28-7.15; mean pC02 43-62) on CPAP. Because the respiratory
acidosis was felt to indicate worsening RDS rather than possi
ble CPAP toxicity, 24 of the 31 babies progressed to mechani
cal ventilation with positive end-expiratory pressure (MV-PEEP)
and only 4 were successfully treated with CPAP. In 3 cases,
removing the CPAP and returning the baby to 02 corrected the
respiratory acidosis. The overall survival rate on MV-PEEP was
only 2gfr,.

It is suggested that C02 retention occurs in inverse pro
portion to the degree of hypoxemia, or, more likely, to the
degree of loss of lung compliance. Thus CPAP should not be
employed as an al ternative to 02, nor as a method of saving
02, but rather is indicated only when the baby can no longer
oxygenate despite maximum ambient 02 concentrations. In such
patients subsequent C02 retention probably means improving
lungs rather than worsening of the disease, and the pC02 can
be used as a guide in determining when to lower or discontinue
the CPAP. If oxygen is restricted and CPAP is applied too
early, many babies may be unnecessarily subjected to mechani
cal ventilation. In this study, MY-PEEP could not be con
sidered a reasonable alternative to CPAP since the survival
rate was low.
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EXERCISE-INDUCED PULMONARY HYPERINFLATION IN ASTHMATICS AND
ITS REDUCTION BY ISOPROTERENOL AND CROMOGLYCATE.
Gerd J.A. Cropp. National Asthma Center. Denver, Colorado.

Many asthmatics develop exercise-induced bronchospasm; it
is not recognized that they also often develop acute hyperin
flation, which may lead to marked reductions in Vital Capa
city (VC). We exercised 18 asthmatic children on a bicycle
to heart rates above 170/min. and measured exercise-induced
changes in Specific Airway Conductance (SG), Thoracic Gas
Volume (TGV) and VC. Changes were considered insignificant
when SG and VC were >75% and TGV<125%, moderate when SG and
VC were 50-74% and TGV 126-200% and marked when SG and VC
were <50% and TGV>200% of pre-exercise values. The % of pa
tients showing various changes in SG, TGV and VC are listed:

No .:. Moderate b. Ma r ked
Reg. Treat. Only 33% 6% 61%

SG Reg. Treat. + l sop. 34 33 33
Reg. Treat. + Cromo. 23 29 47

Reg. Treat. Only 44 34 22
VC Reg. Treat. + lsop. 83 17 0

Reg. Treat. + Cromo. 59 35 6
The results show that in asthmatics exercise frequently trig
gers bronchospasm, leading to hyperinflation and decreases
in VC.

ACCURATE P02 VALUES OBTAINED FROM ARTERIALIZED EARLOBE BLOOD
by Richard )!. Davis, AnthTY Y.. Beran, and Stanley Galant
(Intr. by Thos. h. Nelson Dept. of Pediatrics, Univ. of
California at Irvine.

The purpose of this study is to compare earlobe capillary
blood gases in asthmatic patients with arterial values after
the earlobe is made hyperemic with thurfyl nicotinate
(Trafuril), a vasodilator derivative of nicotinic acid.
Capillary blood gases have been investigated in the past and
it is thought that poor peripheral perfusion may decrease
their accuracy. However, they have not been evaluated in
status asthmaticus. In our study Trafuril is applied to the
earlobe approximately 15 minutes prior to sampling and the
capillary blood is then compared with an arterial specimen
drawn simultaneously. P02 values in our group of 10 patients
with lower respiratory disease (primarily asthma) have a
+0.97 correlation. C02 and pH correlations were also good.
We have found this tecnnique to be a safe and useful procedure
particularly in small children. In the future it might be
performed by nurses or technicians to provide the clinician
with crucial information which is often not obtained because
of the difficulty in getting an arterial specimen from the
young patient.

EFFECT OF INCRFASED OXIGEN-HJ!MOOLOBIN AFFINITY ON OXIGEN
CONSUMPrION (V02) AND CARDIAC OOTPOT OF PIGLETS AND IAMBS
FOLlOWING INHALATION OF CARBON MONOXIDE (CO). M. De1ivoria
Papadopoulos, J. H. Chen, J. M. Senior, F. A. Oski and R. E.
Forster. University of Permsylvanilt, School of Medicine,
Philadelphia, and Upstate HedicaJ. Center, Syracuse, New York.

Previous studies have shOllIl that increased blood carboxy'
hemoglobin levels of newborn infants shift the oxyhEllloglobin
equilibrium curve to the left. The present studies were
designed to investigate the effect of this increased ox;ygen
affinity in IllJllbs and piglets. Measurements of (Hb02),
(HbCO) saturation, P50 (P02 for $0% Hb02 saturation at pH
7.40), blood gases, and (V02) were obtained before and after
blood HbCO was raised 10-1$% by breathing a gas containing a
knOllIl amount of CO. Arteriovenous ox;ygen content difference
(AVD) and cardiac output were calculated. In 18 studies in
lambs and 7 studies in piglets mean P$O decreased by 4 to 6
DD1I Hg., AVD decreased by 1.$-2.2 ml. 02/100 ml. of blood,
while total body V02 increased by 1.4 to 2.2 ml.02/kg./min.
respectively. cardiac output increased from a control value
of 170 to 294 ml./min./kg. in the lambs and 142 to 222 ml./
min./kg. in the piglets. These studies inciate that a
decreased 1'$0 in .!±!£ resul ts in a lower mixed venous P02,
and an increase in cardiac output; the latter presumably
designed to raise mixed venous and therefore tissue P02 in
canpensation for the decreased p$O.

THE EFFECT OF INTRAVENOUS LIPIDS ON THE SWEAT SODIUM CONCEN
TRATION IN CYSTIC FIBROSIS. R. B. Elliott (Intr. by D.
O'Brien), School of Medicine, University of Auckland,
Department of Paediatrics, Auckland, New Zealand.

Lung disease in essential fatty acid deficient chicks
resembles that found in cystic fibrosis, and serum lipid
changes of essential fatty acid deficiency have been pre
viously described in cystic fibrosis.

Intravenous lipid emulsions containing soya oil and egg
lecithin (1 g lipid/Kg body weight) given to seven children
with cystic fibrosis lowered the sweat sodium concentration
at a standardized sweat rate of 1.5 g/m2/min. by a mean of
30% one week after the infusion. The effect appeared maximal
3 days after infusion and lasted for more than 30 days.

Prostaglandin F?a administered by iontophoresis produced
a similar but smaller effect, whereas prostaglandin EZ pro
duced variable results. It is tempting to that
provision of extra substrate for P.G. synthesis has effected
the changes noted after lipid infusions.

No clinical alteration in the course of the disease was
noted in an 8 year old cystic fibrosis patient given repeated
lipid infusions, but three younger children have shown marked
weight gains.

EFFECTS OF VITAMIN E DEFICIENCY IN PATIENTS WITH CYSTIC
FIBROSIS (CF). Philip M. Farrell, Robert E. Wood, and John G.
Bieri (Intr. by Paul A. di Sant'Agnese), NIH,

Protean manifestations of tocopherol deficiency occur in an
imals but man has not been shown to develop clinical symptoms.
Patients with CF provide the best available models of chronic
vito E deficiency in humans. To evaluate the efficacy of vito
E therapy in CF, we have studied two disturbances found in
animals: RBC hemolysis and muscle degeneration.

Plasma a-tocopherol (a-T), determined after thin layer
chromatography, was uniformly decreased in 20 CF patients with
pancreatic achylia (mean = 170 ml, range = 23-410;
control mean = 730 ml, range = 550-960). Oral supple
mentation with water-miscible a-T, 3-5 I.U./kg/day, resulted
in normal plasma levels, and in one case at autopsy normal liv
er and muscle concentrations of a-To Vito E deficiency was in
variably accompanied by abnormal RBC hemolysis in vitro with
H202. In vivo, however, 51Cr-RBC survival determinations have
shown no significant change from normal in 4 severely deficient
patients (mean half-life 2S days). Creatinuria has been found
in S of 8 patients thus far examined and correction of this ab
normality occurs following a-T therapy. However, elevations in
muscle-derived enzymes (e.g. serum creatine kinase); which are
sensitive indicators of myopathy in animals, were absent in 2S
tocopherol deficient patients.

Studies are continuing but preliminary conclusions are: 1)
no major clinical effects of vito E deficiency occur in CF,
2) the presence of creatinuria suggests that a-T supplementa
tion is desirable.

THE EFFECT OF POSITION ON THE DISTRIBUTION OF PULMONARY BLOOD
FLOW IN THE NEWBORN BABOON. David E. Fisher, John B. Paton
and Rosario E. Esperanza. (Intr. by Samuel P. Gotoff.-)-
Abraham LinCOln Sch., Univ. of 111. Coli. of Med., Dept. of
Ped" Chicago.

Studies on adult animals and man indicate a significant
positional effect on the distribution of pulmonary blood flow.
Since ventilation/perfusion abnormal ities are frequent in the
neonatal period the effect of prone vs supine position on
pulmonary blood flow was measured in 6 babQPns in the first
week of life to determine if one positipn provided more
uniform perfusion of lung tissue.

Each animal was studied both prone and supine; 3 were
initially studied prone and 3 were initially studied supine.
Pulmonary and systemic distributions of blood flow were
simultaneously determined in each position using 2 different
radiolabelled microsphere injections each time.

The proportions of pulmonary blood flow were determined on
divisions of lung tissue of approximately 1 cubic centimeter;
the data from total lung were then reconstituted in three
planes for ana 1ys is: apex to base, 1atera 1 to media 1 and
anterior to posterior.

Analysis of these data showed no effect of position or the
microsphere injections on acid-base, oxygenation status,
cardiac output, % ductus arteriosus shunt in either direction
or systemic distribution of blood flow. No positional
difference of total pulmonary blood flow or its distribution

described was demonstrated in this group of
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p02 below 80:
Preop 60-78(69); Postop 78-98(89)

Arterial blood gas studies may be helpful in selecting
patients who will be benefitted by adenotonsillectomy.

CONTINUOUS POSITIVE AIRWAY PRESSURE APPLIED BY NOSEPIECE
Campbell, Motoyama, Marcello

M. Orzalesi (Intr. by Charles D. Cook), Dept. of Ped., Yale
Univ. Sch , of Med., New Haven - --

Continuous positive airway pressure (CPAP) is an effective
method of increasing Pa02 in the respiratory distress syndrome
(RDS) and various techniques for applying this pressure have
been described. These techniques have certain disadvantages
including those of endotracheal intubation, headbox noise and
difficulty in maintaining pressure. An alternative method of
delivering CPAP through a nosepiece was evaluated. Seven in
fants with clinical and radiographic evidence of RDS who met
the criteria for nosepiece CPAP (FI0 2> 0.60 to maintain Pa02
50-70 mm Hg) were treated. 4/7 infants (mean B.W. 1928 g.,
G.A. 33 wks.) showed a good response to nosepiece CPAP begun
at a mean age of 22 hrs , They had a mean initial Pa02 in
crease of 33 rom Hg and received CPAP for a mean duration of
49 hours. 3/7 infants (mean B.W. 2535 g., G.A. 35 wks.) in
whom CPAP was begun at a mean age of 35 hrs. showed no sig
nificant improvement; two of these were subsequently treated
with CPAP by endotracheal tube, one of whom required mechani
cal ventilation and was the only death. Nosepiece CPAP may be
most effective when used early in the course of RDS and in the
smaller infants in whom adequate positive pressure can be more
easily maintained. Thus, CPAP by nosepiece can be used effect
ively without the hazards of the headbox and endotracheal in
tubation. I t can also avoid or shorten the use of mechanical

and function as an adj unct to the weaning process.
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47.5%
48.2%

7.35-7.48(7.44) 29-45(35.5)
7.38-7.53(7.44) 26-42(35.5)PreD
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BLOOD GASES IN T AND A PATIENTS. Richard L. Fowler and Ravi
Midha. Louisiana State University School of Medicine, Ne;
Orleans, Louisiana.

Cor pulmonale and pulmonary hypertension are known to
result from chronic upper airway obstruction severe enough to
produce hypoxia and respiratory acidosis. Since hypertrophy
of adenoids and tonsils is a relatively common cause of such
obstruction, prospective assessment of the incidence and
severity of blood gas disturbances in children hospitalized
for "routine" adenotonsillectomy was carried out in 52
children aged 19 months to 13 years. Pre and postoperative
studies of arterial pH, pC02, and p02 were obtained together
with chest x-rays and EKG's.

Arterial pH and pC02 showed no abnormalities and were
unchanged by surgery. 13/52 (25%) had preoperative p02
values below 80 mm Hg. A rise of 20 mm Hg followed surgery
in these children. Clinical evidence of pulmonary hyperten
sion was not recognized in any of the patients although one
child had a smaller heart, less evidence of RVH on EKG, and
lower pC02 postoperatively.

pH pC02

APNEA AS THE CAUSE OF CRIB DEATH. Guntheroth
of Wash Sch of Med, Dept of Ped, Seattle.

Although mild hypoxia stimulates respiration, moderate
hypoxia (Pa02 below 5Omm) has been shown to depress ventila
tion. If the Pa02 falls sufficiently, a positive feedback loop
would be entered, with decreasing ventilation causing decreas
ing Pa02, etc. Since the infant normally functions dangerously
close to this breakpoint, the cumulative effects of deep sleep
and increased airway resistance with a respiratory infection
might result in struggle-free apnea. In animal experiments on
adult, anesthetil<ed rats, dogs, and monkeys, we have shown by
temporary airway occlusion the existance of an intermediate
level of hypoxia which maintains apnea in a manner similar to
the normal fetal state (fetal Pa02 ca 25mm). At very low
levels of Pa02, gasping commences. With fiber optic oximetry,
a single gasp can be shown to raise the oxygen saturation by
50% or more; if gasping continues at sufficient frequency and
duration, regular respirations may resume, if the damage from
hypoxia to the CNS is not too great. The neonate during the
first month of life is well-equipped to survive anerobically,
which may account for the curious absence of sudden infant
death for the first month. In animals with increased intra
cranial pressure, gasping was found to be distinct from reg
ular respirations, and appeared to be an integral part of the
CNS ischemic pressor response. We suggest that this is the
mechanism of the first breath after birth.

THE MOST RECENT SURVIVALSHIP OF PATIENTS WITH CYSTIC FIBROSIS
(CF). Nancy N. Huang, Lourdes Laraya-Cuasay, Shirley Braver

Judy Palmer, Clarito Panganiban. Temple Univ. Sch. of
Med., St. Christopher's Hosp. for Children, Dept. of Ped.,
Philadelphia, Pa.

An earlier publication presented the 5-year cumulative
survival experience of patients with CF admitted during three
5-year periods from July 1952 to June 1967. (Amer J Dis Child
120: 289, 1970). Since 1967, in addition to the usual em
phasis on bronchial drainage, antibiotic therapy and super
vised home care more agressive measures have been
instituted in the management of respiratory infections and
respiratory insufficiency. These consist of intensive anti
biotic therapy by parenteral routes, tracheo-bronchial lavage
and ventilatory assistance (the latter for infants and young
children only). These measures have markedly reduced infant
mortality and prolonged the life expectancy of older children.
Survival rates of patients admitted in July 1967 - June 1972
are now "available. The 5-year cumulative survival rates
showed 35.0% 8.7% for 1952-1957 (I), 63.6% t 6.4% for 1957
1962 (II), 76.6%! 7.0% for 1962-1967 (III), and 91.6% t 3.0%
for 1967-1972 (IV). The difference between period III and
period IV was significant on statistical analysis. Thus, the
outlook for patients with CF is improving.

ACUTE BRONCHIAL ASTIIMA AND POSSIBLE INAPPROPRIATE SECRETION
OF ANTIDIURETIC HORMONE. Ralph W. Higer and Malcolm A.
Holliday. Kauikeolani Children's Hospital, Dept. of Ped.,
Honolulu, and Univ. of California, San Francisco, Dept. of
Ped.

The frequency of hyponatremia in asthmatic children was
determined by comparing the serum and urine osmolality of
25 children seen in the emergency room with acute bronchial
asthma with another group of 25 children who presented for
routine physical examination or for admittance for elective
surgery. Five of the 25 children with asthma had Nas < 133
meq/L and were excreting concentrated urine (U/posm > 1.5)
compared with none for the controls. Both groups had chil
dren excreting concentrated urine with Nas < 138 meq/L. Con
sidering these findings, it is thought that asthmatic chil
dren may excrete antidiuretic honnone independent of water
ingestion and hypoosmolality. The evidence is sufficient to
alert physicians to the advisability of monitoring Nas in
children with acute bronchial asthma and the need of limiting
the intake of water in those patients with hyponatremia.

MASS SPECTROMETER ANALYSIS OF PULMONARY FUNCTION IN
NEONATES, Carl E. Hunt, Sadi Matalon, O. Douglas Wangensteen,
·Arnold S. Leonard, (Int. by Russell V. Lucas, Jr.) Dept. Ped.,
Physiol. and Surg., Univ. of Minnesota Hosp., Minneapolis.

A pulmonary function analyzer (PFA-5) has been developed for
analysis of respiratory and blood gases. The PFA-5 includes a
quadrupole mass spectrometer, flow meter, analog computer for
calculation of 02 consumption and C02 production, and has been
interfaced with a Honeywell D.D.P. 516 Digital Computer. The
PFA-5 allows for simultaneous, continuous measurement of al
veolar-arterial gradients (AaD) of any 5 gases in patients of
any age or clinical condition and of flow measurements in any
one intubated or cooperative enough to accept a mouthpiece for
1-3 minutes. Ventilation-perfusion (VA/Q) inequalities have
been assessed by serial measurements of AaDC02 and AaD02 in
100 neonates with pulmonary disease, including 70 with RDS, 40
of whom required continuous pOSitive pressure ventilation
(PEEP). AaDC02 values have ranged from 0-27 rom Hg in non-ven
tilated RDS and from 0-47 in patients requiring PEEP. Infants
dying of progressive bronchopulmonary dysplasia have had AaDC02
levels up to 60 IIIIIl Hg. Initial AaD02 levels were as high as
330 rom Hg in RDS patients not requiring assisted ventilation
and up to 608 IIIIIl Hg in those requiring PEEP. For each level
of assisted ventilation, AaDC02 and AaD02 provide an objective
measurement of severity of the clinical disease. Sequential
measurements of VA/Q (AaDC02' AaD02' and AaDN2) in RDS are
helpful in defining effect of the various therapeutic inter
ventions and the potential for pulmonary survival.
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1\,.,METHOD FOR MEASUREMENT OF CONTINUOUS OXYGEN
CONSUMPTION, CARBON DIOXIDE PRODUCTION AND RES
PIRATOR Y EXCHANGE RATIO. George Lister, Jr. * and
Julien Hoffman, Dept. of Ped, at Yale Univ. Schv of Med,
New Haven, Conn. and Univ, of California, San Francisco, Cal.

Oxygen consumption (VOZ) is useful clinically for assess
ment of metabolic status and determination of blood flow by
the Fick method. Because it is difficult to measure, particu
larly in infants, VOZ is often estimated from tables. This
tnay lead to large errors in flow calculations, especially in
sick children. An apparatus on the flow-through prin
ciple was designed to measure VOZ continuously in infants
and children. A paramagnetic analyzer was used to deter
mine oxygen concentrations. Mixed expired gas was also
sampled to obtain carbon dioxide concentration, thereby
giving carbon gioxide production, respiratory exchange ratio,
and corrected VOZ' Ethyl alcohol tests (r=. 987) and expired
gas collections with Douglas Bag (r=. 933) were performed to
evaluate the accuracy and reproducibility of the system.
Standard deviation !or measurements of a known VOZ was
4. Z% of the mean. VOZ in 15 infants between Z days and 8
months measured at the time of cardiac catheterization was
150:t-Z5 ml/min/MZ. This systetn has proven be simple,
inexpensive, portable, and stable, permitting VOZ to be
easily obtained during both steady and unsteady states.
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EFFECT OF PROLONGED OXYGEN EXPOSURE ON PULMONARY SURFACTANT.
W.N. Keidel, L. Gluck, M.V. Kulovich, M.J. Westberg. 97th Gen.
Hosp, (Germany) & Univ. of Cal., San Diego, La Jolla.

Pathogen free rats exposed to 90% O2 at one atmosphere for
75 hours had no respiratory distress until day 3 of exposure.
Shown below, lungs of study rats were 2.3 x heavier than con
trols with significant increase in total lipid of lung tissue
and alveolar wash (AW). Phospholipids (PL) comprised 69% of
AW lipids in control rats and 34.5% of 02-exposed rats. Sig
nificant changes occurred in composition of AW PL but lung
tissue PL were relatively unchanged. Prolonged 02 exposure
produced major changes in lipid composition of pulmonary sur
factant. Further study is needed to determine if these
changes are produced by disordered lipid metabolism and/or
pulmonary edema and cell death.

PILOCARPINE PULMONARY ALVEOLAR HEMORRHAGE. Robert V.
Kotas and Elizabeth J. Trainor, W. K. Warren Medical Research
Center and Children's Memorial Hospital, University of Okla
homa Health Sciences Center, Oklahoma City, Oklahoma. (Intro
duced by Harris O. Riley, Jr.)

Intra-alveolar hemorrhage followed bronchoconstriction pro
duced by treating neonatal rabbits with pilocarpine (PC).
Within three hours of birth, twelve weight-matched littermate
rabbit pairs (LMP) were acclimatized for two hours in a warmed
chamber (38°C) maintained at 80% oxygen concentration with 15
liters/minute gas flow through the chamber. After two hours
of exposure, one newborn of each LMP was given 5 mg pilocar
pine nitrate subcutaneously while the other member of the LMP
was given an equal volume of saline. Two hours later, the
animals were sacrificed, the lungs excised and weighed, and
the left upper lobes fixed immediately in 2% paraformaldehyde.
The res t of the 1ungs were dri ed ina Iyoph t l t zer. The 1ungs
of the pilocarpine treated neonates (PC) were significantly
heavier than controls (LC); dry weight x 1000 body/weight
(DW/BW) m= 2.8 0.18 S.D., LC m= 3.27 + 0.57, P < 0.001.
There were no significant differences in water content· PC m
82.95 LC m= 83.33 1.25. Large areas of hemo;rhage
were seen 1n the PC on gross inspection. On light microscopy,
PC had between 42% and 65% of their alveoli filled with red
blood cells (RBC) compared to none in LC. We suggest that the
absence of collateral ventilation in the newborn predisposes
to pulmonary hemorrhage if the infant develops bronchocon
striction while breathing elevated concentrations of oxygen.

THE MECHANICAL EFFECTS OF BRONCHIAL PROVOCATION IN ASTH
MATIC CHILDREN. Anthony Mansell*, Chagai Dubrawsky*, Henry
Levison, Howard Langer*, A. Charles Bryan*, and Robert
Orange*. Dept. of Peds., Research Inst., Hosp. for Sick
Children, Univ. of Toronto.

Attacks of asthma in some children progress rapidly to a
stage which is refractory to bronchodilators and it is pro
bable that mechanisms other than bronchoconstriction are im
portant in the gas trapping and flow reduction of acute
asthma. To investigate these mechanisms we studied lung
mechanics during induced attacks of asthma in 11 children. In
each child we used a nebulized allergen which had previously
provoked asthma and measured static elastic recoil flow
volume relationships, airways resistance and lung
volumes. There were two basic patterns of reaction. One
group had marked losses of static compliance with apparent
gas trapping at high lung volumes. The other had equivalent
increase in airways resistance but no losses of static com
pliance.

Number of Pa t i.ents 5 6
% Change in Static Compliance -33+11 - 2+ 5
% Change in Conductance -73+15 -52+18
% Change in Flow Rate at 50% Vital Capacity -67±15 -38+15
Gas trapping is difficult to explain on the basis of broncho
constriction alone and we suggest rapid formation of mucosal
edema and transudation of fluid as an additional mechanism.

Bronchoscopy and Bronchial Lavage (BBL) Relieving Respiratory
Distress in Cystic Fibrosis (C/F) Patients. L.Kulczycki, P.
Altman, J. MCClenathan, J. Randolph (Intr. by S. Leikin).
George Washington & Georgetown Univ., and Children's Hosp.DC

1965-66, BBL was introduced at this hospital as an
emergency measure in the treatment of CIF patients, who had
advanced stages of the pulmonary disease not responding to
usual measures of therapy. Blood gases indicated progressive
hypoxia and hypercarbnia with alarming clinical cyanosis,
dyspnea and fatal outlook. Treated patients were catagorized
as emergency or elective cases. Below is a summary of BBL:
(done 1965-1972) TOTALS EMERGENCY ELECTIVE
AGE GROUP No.Pts. No.BBL No.Pts. No.BBL
Below 1 yr. 20 20 15 19 7 11
1-5 yr. 29 45 9 20 21 25
6-10 yr. 51 68 9 12 44 56
11-15 yr. 34 52 9 17 25 35
16-30 yr. 28 42 10 14 22 28
'I'OTALS 162 237 52 82 119 155
In the emergency group, 27 patients improved, and 25 patients
expired after a period of several weeks to eight years. In
the elective group, majority of patients have had multiple
BBL, and all improved. The above results suggest that BBL,
when skillfully done promptly relieves respiratory distress
in CIF patients. It's effect is greater in the younger age
group and depends on the degree of pathology already existing
in the lung, and additional supportive measures used prudently
,......... 1 ...."0 f"Prnl b aa t s ,

DESQUAMATIVE INTERSTITIAL PNEUMONIA IN CHILDREN: A RETROSPEC
TIVE STUDY. Donald G. Norris, Edward C. Rosenow III, Edgar G.
Harrison, Jr., and Edward J. O'Connell (Intr. by Gunnar B.
Stickler)e Mayo Clinic and Mayo Fndne, Rochester, Minnesotae

The first reported series of desquamative interstitial
pneumonia (DIP) included one adolescent, age 16 (Liebow, 1965);
and since then 11 cases in children less than 15 years old have
been reported. DIP is characterized histologically by intra
alveolar desquamation of pneumocytes with minimal fibrosis, and
therapeutically by clinical improvement with corticosteroid
therapy. It has been suggested that prognosis in this type of
"interstitial pneumonia is better than in others e Records of
more than 2,500 children (aged less than 15 years) with pneumo
nia were reviewed to learn how many had had histologic evidence
of DIP and to evaluate their response to therapy. Eight cases
were founde Four of the patients were less than 1 year of age
at diagnosis and four were between 4 and 11 yearse Presenting
complaints were pulmonary symptoms in four cases, congestive
failure in two, and growth failure and glomerulonephritis in
one eache All received therapeutic doses of steroid, but sur
vival variede Four patients are alive, 2, 3, 12, and 16 years
after diagnosis. One is still receiving steroids on alternate
days, 2 years after diagnosis; and one is taking prednisone and
cyclophosphamide (Cytoxan) 3 years after diagnosis. The other
four patients died 3 weeks to 8 months after the start of
treatment. These results suggest doubt of the overall benefit
of steroid therapy alone.
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EFFECTS OF STEROIDS AND OXYGEN IN EXPERIMENTAL KEROSENE IN
GESTION. Denise M. O'Connell, Edward B. Lewin, and Gary L.
Huber (Intr. by Jerome O. Klein). Channing and Thorndike
Mem. Lab., Harvard Med. Unit, Boston City Hospital, Boston.

Kerosene ingestion is a common cause of accidental
poisoning in children. Kerosene ingestion (10m1/kg) depress
ed the intrapulmonary inactivation of an aerosolized chal
lenge of radio1abe1ed (32p) S. aureus. Four hours after ex
posure to the bacteria, control mice inactivated 86.3% of the
staphylococcal challenge. Kerosene ingestion resulted in de
pression of host defenses, with 72.4% inactivation at 4 hours
and bacterial replication exceeding inactivation at 24 hours
after ingestion. Administration of methylprednisolone suc
cinate (lmg or 5mg/kg) had no beneficial effect on bacterial
inactivation, fluid accumulation or histologic appearance of
the lungs. Administration of massive doses of steroid (50mg/
kg) accentuated the impairment of host defenses, and rendered
animals more susceptible to infection. Administration of
100% oxygen had no significant beneficial or adverse effect
on kerosene treated animals. Pulmonary histology and wet and
dry lung weights revealed a chemical pneumonitis, with alveo
lar hemorrhage, bronchial necrosis, and pulmonary edema.
These studies demonstrate a substantial and progressive de
pression of pulmonary antibacterial defenses following in
gestion of kerosene, with no beneficial effect demonstrable
with pharmacologic doses of steroids or 100% oxygen. Admini
stration of massive doses of steroids enhanced the toxicity
of kerosene.

PRESSURE BREATHING IN RDS: COMPARATIVE TRIAL OF
3 METHODS. Anthony Olinsky, S. Brock MacMurray, Paul R. Swyer
Dept. of Paediatrics, Univ. of Toronto and the Research Inst.,
The Hospital for Sick Children, Toronto, Canada.

The efficacy was compared of 3 modes of continuous pressure
breathing (CPB) in RDS, continuous positive airway pressure by
naso-tracheal tube (NTT-CPAP), by face mask (mask CPAP) and
continuous negative pressure by body box (CNP).

Mask CPAP NTT-CPAP CNP
No. 45 33 20
Mean birth weight 1. 86 1. 54 1. 87
Mortality % 31 33 30

50% of infants in each group subsequently required IPPV.
Increase in Pa02 was similar in the 3 groups (mean 32 mmHg).
The duration of CPB in the non ventilated survivors was longer
in the NIT-CPAP group (100±50 hrs.) than mask (45±25 hrs.) P
< .01 or CNP (52 + 22 hrs.) P < .02. The increased duration
could be related to the lower mean birth weight, but it was
not associated with increased mortality, lower mean age on

(7 hrs.) or an increased duration of FI02 > .6
(mean 22 hrs.) which were similar in the 3 groups. Complica
tions were similar in each group. Pneumothorax 9%, intra
cranial haemorrhage 23%, pulmonary haemorrhage 10%, sepsis 9%
and PDA 10%. The use of CPB has resulted in a 10% reduction
in mortality. The duration of FI02 > .6 has been reduced from
a mean of 84 hours in 1968 using IPPV alone to 22 hours and
there has been a decrease in the incidence of bronchopulmonary
dysplasia.

EARLY TREATMENT IN CYSTIC FIBROSIS: A SIBSHIP STUDY
David M. Orenstein, Thomas F. Boat, Edward L. Charnock, Carl F. Doer
shuk, Robert C. Stern, Arthur S. Tucker, LeRoy W. Matthews. C.W.R.U.
School of Medicine, Department of Pediatrics, Cleveland, Ohio.

It has been assumed but not weII documented that the improved prog
nosis in cystic fibrosis (CF) is related to earlier diagnosis and vigorous
therapy. Therefore, we have compared the effects of early versus de
layed institution of a standard therapeuti c regimen on the course of 25
pairs of CF siblings. Sibling pairs were studied ta minimize variability
in genetics, enviranment and home therapy. All younger siblings had
started on therapy before I year of age and older siblings at an average
age of 2 8/12 years. When compared at age 7 years, the younger sib
lings did significantly better than their older siblings with regard to the
following: chest xray score (P<.005), total clinical score (P<.005), res
idual volume/total lung capaCity ratio (RV/TLe) (P<.05), and weight
percentile (P<.05). The younger siblings also had lower residual volume
(RY) and higher height percentile but p values were only <.I and <.15,
respectively. There was no significant difference for other pulmonary
tests. Of the younger siblings, 72% had a higher total score than their
older sibling, 72% had a higher chest xray score, 70% had <I lower
RV/TLC ratio, 67'% had a higher vital capacity (VC), 68% were in a
higher weight percentile and 76% were in a higher height percentile.
These data indicate that early institution of treatment significantly re
duces morbidity at age 7 years in patients with CF.

TERM PROGNOSIS FOR SURVIVORS OF THE WILSON-MIKITY SYN
DROME. Eugene W. Outerbridge. Barry D. Fletcher and Leo Stern,
McGill Univ.-Montreal Children's Hosp. Research Inst.,
Montreal, Quebec.

Of 29 infants diagnosed in the neonatal period as having
the Wilson-Mikity Syndrome, 1 has subsequently died at 3
months of age of his pulmonary disease, and 2 others have died
of unrelated causes. Follow-up information is available on 24
of the 26 survivors from 6 months to 8 years of age. Six
children had clinical findings in the neonatal period of a
patent ductus arteriosus, confirmed in 4 either by catheter
ization, dye curves or at time of surgical intervention in 2.
Thirteen (54%) have had clinically and radiographically docu
mented subsequent lower respiratory tract illness of a bronch
iolitic type, requiring hospitalization in 10. Radiographic
evaluation shows persistent abnormalities in 16 (66%) which
were present even in 4 of the 5 children older than 7 years of
age. These consisted of linear streaking, usually in the upper
lobes. One child is a spastic diplegic, another a spastic
quadriplegic severely developmentally retarded and both have
been institutionalized. These latter neurological sequelae are
more likely to be a consequence of the severe degree of im
maturity rather than the pulmonary disease itself. Three
children are hyperactive. One child has a seizure disorder,
another is deaf. Two children have cicatricial retrolental
fibroplasia. Fifteen (62%) have normal neurological examin
ations. The mean I.Q. for the 6 who are over 5 years of age is
100.6 (range 84-132).

'\LPHA-l-ANTITRYPSIN DEFICIENCY IN THE WILSON-MIKITY SYNDROME.
Eugene W. Outerbridge, George Chan, Ruth Russell and Leo
Stern. McGill Univ.-Montreal Children's Hosp. Research Inst.,
Montreal, Quebec.

The Wilson-Mikity Syndrome is characterized by pulmonary
hyperaeration, focal initially and then diffuse in distribu
tion. Of 24 children who have survived the syndrome and been
seen in follow-up, 10 have had subsequent admissions to hosp
ital for lower respiratory tract illness, most frequently
clinically of a bronchiolitic type. To determine if deficiency
of alpha-I-antitrypsin might play an etiologic role in either
the Wilson-Mikity Syndrome itself or in the later respiratory
illness, we have measured the serum trypsin inhibitor capacity
(TIC) of 12 of these children. The following results were
obtained.
Patient TIC Patient TIC Patient TIC Patient TIC

1 1.09 4 0.94 7 0.85 10 0.46
2 1.07 5 0.94 8 0.84 11 0.58
3 1.09 6 0.98 9 0.67 12 0.67
Values for TIC obtained in 15 normal controls ranged bet-

ween 0.85 and 1.36 (mean 1.07) mg. trypsin to inhibit 1 mI.
serum. The mean value for TIC in the 12 patients is 84.8 mg.
Four children fall into the heterozygous range of 0.4 to 0.8.
While none are homozygous deficient, an increased predispos
ition to obstructive lung disease has been reported among
heterozygotes. It is suggested that this relative deficiency
may an etiologic role in the syndrome, or in the later
res?iratory illness.

\ BREATHING AND HYPOXIA: FURTHER EVIDENCE THAT LOW
\liTERIAL P02 UNDERLIES RESPIRATORY PERIODICITY IN THE PRETERM

INFANTS. Henrigue Rigatto, June Brady, Fe Dumpit. (Intr. by
Victor Chernick). Dept. of Pediat., Univ. of Manitoba and
Cardiovasc. Res. lost., Univ. of California, San Francisco.

We tested the hypothesis that low arterial P02 (Pa02)
underlies periodic breathing in pre term infants. Fifteen
babies (b.w. 1-2 kg) were studied during the first 30 days of
life. They were given 21, 15 then 21% 02 to breathe for 5 min
each (n=30) or air then 100% 02 for 5 min each (n=65). We re
lated the incidence of periodic breathing to arterialized P02
during air breathing and used the magnitude of the immediate
changes in ventilation during 15% or 100% 02 breathing to
test peripheral chemoreceptor function. No baby breathed
periodically in the first 4 days of life. During this period
Pa02 was similar in babies who later had periodic breathing &
in those who did not (p).4). After the 4th day of life Pa02
was always lower in babies breathing periodically
and the lowest Pa02 coincided with the highest incidence of
periodic breathing. When 100% 02 was substituted for air, the
immediate decrease in ventilation was greater (p(.05) in
babies breathing periodically. When breathing 15% 02 the im
mediate increase in ventilation was greater at 1 min (p(.OS)
during periodic breathing. These findings suggest that low
Pa02 underlies periodic breathing in preterm infants. The
ventilatory response LO high and low 02 suggests greater
contribution of peripheral chernoreceptors to respiration in
these infants.

430/202



ACID-BASE ALTERATIONS ASSOCIATED WITH PNEUMONIA IN
INFANCY AND CHILDHOOD. Shyamal K. Sanyal, A.M. Berry and S.
Madhavan (Intr. by Donald Pinkel). Dept. of Pediatrics, Safdar-Jung
Hospital, New Delhi, India, and St. Jude Children's Research Hosp.,
Memphis, Tenn.

There is little data published regarding acid-base alterations during
pneumonia in infancy and childhood. This prospective study was done to
analyze the acid-base profile in 33 children who had unequivocal clinical and
radiological evidence of pneumonia. The age range of the subjects varied
between 1 month and 10 years. An arterial blood sample was obtained
anerobically prior to start of therapy and analyzed for pH, pCO., pO. and
bicarbonate. The tests were repeated at 24- and 72-hour intervals and
compared to data from normal children.

In patients with pneumonia, the initial mean values for pH, pCO. and
bicarbonate were 7.31 ± 0.072, 42.6 ± 6.74 and 21.86 ± 4.17 as compared to
7.42 ± 0.004, 31.5 ± 3.66 and 26.13 ± 1.14 in the controls (p < 0.001).
Acidosis was observed in 27 (81%). The acidosis was of the respiratory type
in 16 (uncompensated 9, compensated 7), metabolic in 6 and of mixed
variety in 6. At the end of 72 hours, when the patients were clinically
improved, the acid-base profile remained significantly abnormal (p < 0.001).
Acidosis persisted in 19 (67%), metabolic in 1 and respiratory in 18
(uncompensated 6, and compensated 12). Three patients expired, each with
proqressive'acidosis, respiratory and/or metabolic.

We conclude that pneumonia in infancy and childhood results in
significant acid-base alterations which may persist in the face of clinical
improvement. Early recognition and treatment may be important in
preventing a fatal outcome.

ASTHMA IN CHILDREN IN THE BRONX: INCREASED INCIDENCE AND
DEMOGRAPHIC CHARACTERISTICS. Alan Schmerler and Mark
Abramowicz, Albert Einstein College of Medicine, Bronx Municipal
Hospital Center, Department of Pediatrics, New York.

The number of children admitted to the Bronx Municipal Hospital
Center with the diagnosis of bronchial asthma has risen sharply over the
last 10 years:
62-63 63064 64065 65-66 66-67 67-68 68-69 69-70 70-71 71-72
-1-5- 3'0'""" """"61 """TIl 1'51 177 228 228
This 15 fold increase in asthma admissions occurred in a period when
the number of pediatric admissions fluctuated between 2300 and 3300
per year, Although there was a marked increase in the number of very
young children (less than 2 years) with severe asthma, the relati';e age
distribution of pediatric asthma admissions did not change over the 10
year period.

Fifty patients with asthma seen in the emergency room were com
pared with controls (the next patient seen by the same doctor), Asth
matic and control populations were different in sex distribution (3:1
males among asthmatics) and average age (asthmatic mean 8.1 years com
pared to control mean of 4.9 yecrs), They were alike in ethnic com
position: there were no more Puerto Ricans or black Americans in the
asthmatic population than there were among controls. Asthmatics and
controls were also alike in birth order, family size, and socioeconomic
status (measured by dividing the number of rooms in these dwellings by
the number of people living in them.

OBSERVATIONS RE: VENTILATORY SUPPORT FOR RESPIRATORY
FAILURE (RF) IN RESPIRATORY DISTRESS SYNDROME (RDS). Mohamad
R. Sedaghatian. Braden E. Griffin. Iraj Farzaneh.
C. Hart. Belton P. Meyer. and Wi I liam J. Dai Iy. Good
Samaritan and St. Joseph's Hosps , , Phoenix•.

Gregory et al.(APS,1970) and Chernick et al.(APS,1971) re
ported favorable early with continuous pressure
venti latory techniques in neonates with RDS and RF. The role
of different venti latory techniques in RDS with RF has not been
defined re: birth weight (BW), age at which venti lation is re
quired (AV) and survival. Since 1970, all 190 infants with RDS
and RF meeting the criteria of Cave et al.(APS,1968) admitted
to two regional newborn centers have received venti latory sup
port. Experience with these 190 infants re: type of venti la-
torv suooort reou ired BW AV and survival is oresented below.

Vent bv Method Alive BW <1500 oms AV <12 hrs ,
Method /I /I /I Vent 'AI ive /lVent /I AI ive

CPAP Onlv 28/190 15 2328 82 8/70 3/8 16/90 12/16
CPAP+IPPV

<"12 hrs , 24/190 13 23/24 96 3/70 3/3 6/90 6/6
CPAP+IPPV

>12 hrs , 90/190 47 59/88 67 35/70· 15/35 33/90 20/33
IPPV Onlv 48/190 25 2/50 4 24/70 0/24 35/90 2/35
107/190 of the infants survived. None of /4 infants,
BW<IOOO 9ms, AV<24 hrs survived. Our data suggest that CPAP
is a valuable adjunct to venti latory support for RF with RDS.
However, only 15% of all infants venti lated and 11% of infants
BW<"1500 gms could be maintained using this technique alone.

OF MEDIASTINAL SHIFT IN INFANTS.
C. Shannon, I.David Todres. Harvard Medical

School.Massachusetts General Hospital,Children's
Service, Boston, Massachusetts.

Regional lung function was measured in 8 infants
to determine the pathophysio19gy of
shift. Regional ventilation (V)and blood flow(Q)
were measured following intravenous bolus injection
of 0.3 millicurie Xenon-133 using a 4-detector sys
tem. Normal V=90% in 30 sec after peak acti
vity and normal Q=Z5- 5% per region. In Z newborns,
Q to one lung was 16% with normal indicating pri
mary increase in regional pulmonary vascular resist
ance and suggesting pulmonary artery hypoplasia. In
6, V was. 35% washout in 30 secs.with only mildly
reduced Q indicating either primary increase in air
way resistance or decrease in compliance. In 4 of
these 6, the radiographic diagnosis was lobar emphy
sema which was treated without surgery. The physio
logic deficit resolved over several days. In one,
poor V in the entire R lung lead to bronchoscopy and
removal of a peanut. In one, poor in the entire
lung failed to respond to therapy.

This technique provides rapid, safe, bedside quan
titation of regional lung function in infants and
can help differentiate the causes of mediastinal
shift and guide subsequent therapy.

l'N VIVO CONTINUOUS MONITORING OF INTRA-ARTERIAL
OXYGEN. Arnold W. Strauss, Marilyn B. Escobedo, David
Goldring and Richard E. Marshall. Washingt on University
Medical School, Department of Pediatrics, St. Louis
Children's Hospital, St. Louis, Missouri.

The accuracy and complication rate of a disposable indwel
ling umbilical artery (UA) electrode for continuous monitor
ing of pOZ were evaluated. Alternate infants requiring PaOg
monitoring and UA catheters were assigned to a test group
(13) and a control group UA catheters only (10). Over 800
hours of electrode use with 196 measurements of PaOZ were
compared with the bench PaOZ values and showed a standard
error of 17 mm Hg. No significant differences were obser
ved between the two groups in 4Z blood cultures, 83 blood
pressures (Doppler) and mean UA pressure by manometer
and 15 pull-out aortograms. No morbidity related to cathe
ters occurred in either group. Four electrodes were unre
liable (results not included) and poor engineering design
made the use of 4 electrodes impossible. The continuous
monitoring electrode demonstrated its safety and utility; its
reliability in measuring pOZ; the reduction of blood loss
(no sampling); decreased handling of infants; and instantan
eous knowledge of changes in PaOZ because of changing
cardiorespiratory status or by institution of therapy.

VENTILATION AND LUNG'PERFUSION AFTER INTRALIPID INJECTION IN
NEWBORN LAMBS. Lars Victorin, Dan Lindstrom, Albert Otten,
A.B. Brill, Mildred Stahlman, H.C. Meng. Depts. Pediatrics,
Radiology and Physiology, Vanderbilt Univ. Sch. Med.,Nashville.

Infusion of Intralipid in adult man has been shown to de
crease pulmonary diffusion capacity. Because of interest in
using Intralipid as a source of calories in prematures, espec
ially those chronically on respirators, the effects of a bolus
injection of O.S gm Intralipid/kg was studied in 9 lambs of (I
week. Triglycerides, phospholipids, glucose, pH, YCOZ, POZ and
aortic and RV pressures were monitored. Scintillation images of
the lungs were recorded during l33Xe washout and following the
injection of 99mTc labelled albumin microspheres into th7 RV.
From the 133Xe washout phase, the relative ventilation (V) of
each element of a 32 x 32 cm matrix of the image was computed
yielding a distribution of Vcoefficients with a mean of 1.0
and a standard deviation' proportional to the amount of regional
variation of V. Similarly, the regional variation of perfusion
(Q) was determined from images recorded following the injection
of microspheres. Total lipids peaked immediately after inject
ion with a half life of ZO min. No change in RV or aortic press
ure, glucose, pH or PC02 was noted after injection. However,
P02 dropped a mean of 10 mm Hg at IS min (range 0-23 mm Hg),
returning after 30 min. No change in regional variation of V or
Qwas noted. It is suggested that the drop in arterial POZ
corresponding to high level of total serum lipids may reflect
either diffusion disturbance or increased peripheral oxygen
utilization during metabolism of the fat injected.

I



PHOSPHORYLCHOLINE CYTIDYLTRANSFERASE OF HUMAN NEWBORN LUNG.
Q. Zachman and Michael £.. Thom (introduced by Stanley

N. Graven), Univ. of Wis., Dept. of Peds., Madison, Wis.
- Lecithin biosynthesis and its relationship to respiratory
distress syndrome is being investigated by assaying the perti
nent enzyme activities in human newborn lung. Isolation and
properties of phosphorylcholine cytidyltransferase (PeyT) , the
enzyme responsible for the second step of the CDP-choline
pathway, are reported. PeyT activity was assayed determin
ing the amount of cytidine diSfuosphoryl choline-C synthe
sized from phosphorylcholine-C in the presence of cytosine
triphosphate (CTP) and MgCl •

Lung tissue Was removed 1-10 hours after death. The enzyme
was stable under such conditions, and retained activity for
several weeks frozen at _120C. Product synthesis was linearly
dependent upon the amount of homogenate protein, was linear up
to 20 minutes, and maximal activity was attained at pH 6.5 and
a temperature of"40-500C. Oxygen had no effect on activity.
PCyT catalyzes a bisubstrate reaction and so required kinetic
studies at variable concentrations of each substrate. The
apparent Kin for CTP (2. 0xl0-3M) "was similar to the K' for CTP
( 2. 5xlO- • However, the apparent Kin of phosphoryll¥holine
(lxlO-3M) differed from the actual K' (0. 25xlO-3M), suggesting
enhanced binding of in the presence of CTP.
Lysolecithin (0.4 stimulated human neonatal lung PCyT
activity, suggesting a possible feedback control of lecithin
biosynthesis in lung. Several newborn lung and liver samples
were analyzed.

A COMPUTER PROGRAM WHICH INTERPRETS ARTERIAL BLOOD GAS VALUES
by Daniel H. Wiseman (Intr. by Paul F. Wehrle) Dept. "of Ped.
Los Angeles County-Univ. of southern California Medical Center

I have been building a computer program which accepts raw
blood gas analysis data, performs all necessary corrections
and calculations, and prints a report which includes a written
description of the abnormalities found. The logic of this
program is based on three premises: (1) that four tests re
flect four key body functions or conditions, (2) that these
same four tests are essential, on a one-to-one basis, to guide
four important therapeutic modalities, and (3) that the more
sophisticated blood gas analysis concepts require these four
te t d th te t be Ld d' f

Both the report of test values and the prJ.nted comments are
divided into five horizontal sections, one for each of the
four basic tests and the fifth for the pH. The names of the
tests, the normal values, the measured values, and the calcu
lated values are displayed in vertical columns. Values which
differ by more than two standard deviations from their normals
are noted in a fifth column. The pH value is used to estimate
the chronicity of alterations of PC02 or HC03. Warnings of
certain changes in pH or P02 which migh result from sudden
changes in ventilation (PC02) are printed.

s s an 0 er s s ere zouns 0 two or more.
TEST VALUE FUNCTION OR CONDITION THERAPEUTIC MODALITY
Arterial PC02 Alveolar Ventilation Assisted Ventilation
Arterial P02 Arterial Oxygenation Oxygen Therapy
Blood HC03 Body Buffer Status Infusions of Buffers
Hemoalobin Oxygen Carrvinq Capacity Infusions of Red cells

DEXIlJ.ll!lTHASONE IN THE MANAGEJIlENT OF KEROSENE PNEUMONIA.
J. WoUsdorf and H. Ktlndig (Intr. by M.E. Avery).
Godfrey Huggins Med.Sch., Harari Central Hoap , , Dept. of Ped.
& Child Health, Salisbury, Rhodesia and Univ. of the
Witwatersrand Med.Sch. Dept. of Clinical & Experimental
Pharmacology, Johannesburg, South Africa. "

The efficacy of steroids in the treatment of acute
aspiration pneumonia, following intratracheal kerosene
instillation in primates, was examined. Forty Chacma baboons
were divided into 3 groups; Group I (normal animals), Group
II (animals receiving .3 ml/Kg intratracheal kerosene alone 
control group) and Group III (animals receiving .3 ml/Kg
intratracheal kerosene plus "pre- and post-treatment with
5 mg/Kg IMI dexamethasone). The lungs from all animals were
examined macroscopically and microscopically and their lung
wet weight/dry weight and lung weight/body weight ratios
determined. On all parameters utilized, the lungs from
Groups II and III were different from Group 1. No statistical
difference, however, could be detected between values obtained
from Groups II and III. This data tends to support the
contention that steroids, even when given early, and in
large doses, in the course of kerosene pneumonitis, do not
alter the acute inflammatory process that occurs.
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