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HYPOGLYCEMIA, HYPOALANINEMIA, AND KETONEPIIA I N  THE 121 2 FASTED POSTNATAL RAT PUP: LONG-TERM CONSEQUENCES OF 
INTRAUTERINE GROWTH RETARDATION. Edward S. Ogata, 

Plary E. Bussey, Sandra Finley, Andrew LaBarbera, Northwestern 
University Medical School, Departments of Ped i a t r i c s ,  OB/Gyn, 
and Physiology, Chicago. 

To determine the long-term metabolic consequences of i n t r a -  
u t e r ine  growth r e t a rda t i on ,  we f a s t ed  r a t  pups who were growth 
re tarded due to  b i l a t e r a l  maternal u t e r ine  a r t e r y  l i g a t i o n  (L) 
a t  3, 4 ,  and 5 weeks of age. Pups of sham (S) and nonoperated 
(N) mothers were con t ro l s  s ince  b i r thweight  d i f f e r ed  s i g n i f i -  
c an t ly  between groups. L pups had s i g n i f i c a n t l y  reduced body 
and carcass  mass throughout the 5 weeks. At 3 weeks, 48 hours 
f a s t  reduced plasma glucose i n  L pups (L 78.4'5; S 8924; 
N 88'2 mgfdl; p4.01). I n su l in  decreased (L 12.22.2; S 25.9t.5; 
N 22.5f.2MUlml; p<.01) and glucagon increased (L 8622100; 
S 538265; N 539296 pg/ml; p.f.01) appropr ia te ly .  Hepatic phos- 
phoenolpyruvate carboxykinase a c t i v i t y  (L .552.02; S .592.02; 
N .58~.02Mmoles  PEP/^ l iver lmin)  and glycogen content did not 
d i f f e r .  L pups d id  have s i g n i f i c a n t l y  reduced plasma a lanine  
(L .14+.02; S .22t.02; N .22+.02Mmoles/ml; p<.05) and e levated  
betahydroxybutyrate (L 1.178t.90; S .799'.090; N .812+.094 
Mmoleslml; p<.01). No d i f f e r ence  i n  response to  f a s t i n g  
occurred a t  4 o r  5 weeks. Limited gluconeogenic subs t r a t e  
a v a i l a b i l i t y  may be responsible  f o r  hypoglycemia i n  the f a s t ed  
3 week L pup. This may represent  a mechanism t o  spare  already 
l imi ted  carcass  prote in .  These metabolic a l t e r a t i o n s  resemble 
k e t o t i c  hypoglycemia of infancy, a d isorder  o f t en  associa ted  
with i n t r au t e r ine  growth r e t a rda t i on .  

A COMPARISON OF 15~-URINARY END-PRODUCTS IN ASSESSING 1213 THE EFFECT OF HUMAN M I L K  O N  THE PROTEIN METABOLISM OF 
NEONATES. P.Pencharz, L .Farr i ,  R.Clarke, A.Pa a eor- 

aiou. The Hosoital f o r  Sick C h i l d r ~ o n ~ ~ e w i s h ~ ~ ~ n e r a l  
L 

Hospital , ~ o n t r e a l ,  Canada. 
We have previously reported t h a t  r a t e s  of prote in  turnover in 

neonates fed human milk were approximately 40% higher than those 
fed formula. Our conclusions were based on ur inary  1 5 ~ - u r e a  en- 
richment. Subsequently the  question has been ra ised  a s  t o  which 
ur inary  nitrogenous end-product was most su i t ab l e ;  i e :  urea ,  am- 
monia o r  a combination of the  two. In t he  present  study we com- 
pare r e s u l t s  obtained f o r  whole body prote in  turnover (g/kg/d) de- 
rived from the 3 d i f f e r e n t  end-products in 30 AGA preterm neo- 
nates (BW1500-ZOOOg) fed a whey-predominant (A) o r  case in  predom- 
inant  (B) formula o r  pooled human milk a t  120 kcal/kg/d. 
End-Product Formula A Formula B Human Milk 
Urea 14.521 . O  12.8t1.0 18.7i1.5 
Ammonia 9.4.0.3 8.8i-0.4 8.920.2 
Urine 14.0t1.0 12.6t0.6 19.7.1.4 

Values f o r  the ammonia end-product a r e  s i g n i f i c a n t l y  lower ( p <  
0.01) than e i t h e r  of the  o the r  2 end-oroducts. No d i f f e r ences  i n  
turnbver r a t e  were seen due t o  d i e t  &om the  amnonia end-product 
r e s u l t s .  However in the whole ur ine  r e s u l t s  represent ing combined 
ni t rogen excre t ion from the  metabolic amino nitrogen pool, higher 
r a t e s  of turnover in breas t fed  i n f an t s  a r e  evident (p<0.01).  We 
conclude t h a t  1 )  ammonia nitrogen may not be a su i t ab l e  end-pro- 
duct t o  use in s t ud i e s  of nitrogen metabolism of neonates; 2)  
neonates fed  human milk have an increased r a t e  of prote in  turn- 
over compared with formula fed i n f an t s .  

- .  
i t a l  f o r  Sick Children, joronto ,  Canada. 

The use of 13Co2 breath  t e s t s  t o  measure subs t r a t e  oxidation i n  
neonates i s  increasing a s  i t  i s  non-invasive. No standards a r e  a-  
va i l ab l e  f o r  13C r e t en t ion  in the  bicarbonate pool i n  the  neonate 
nor f o r  e f f e c t s  of b i r thweight ,  ge s t a t i ona l  age energy o r  pro- 
t e in  in take .  A primed constant  infusion of N ~ H ~ ~ C O ~  over 4 h was 
used with open c i r c u i t  i n d i r e c t  calorimetry. 13C recovery was 
measured i n  15 neonates (ge s t a t i ona l  age 28-39wk;postnatal age 2- 
52d) on varying amounts of IV feeding. Recovery of t r a c e r  in 
breath ranged from 69.6-83.5%. This was s i g n i f i c a n t l y  co r r e l a t ed  
with 1 )  energy in take  (37-114kcal/kg/d); 2)  metabolic r a t e  (34.6- 
56.1 kcal/kg/d);  3 )  VCO7 (4.86-7.43ml/kg/min) a s  shown below. 
Corre la t ion  Energy Intake Metabolic Rate VCO 

coe f f i c i en t  0.74 0.64 0 . d  
P ~ 0 . 0 0 5  <0.02 ~ 0 . 0 1  

There was no co r r e l a t i on  with prote in  or  f a t  intake. I t  was 
concluded t h a t  a higher energy in take  and thus a higher metabolic 
r a t e  induces higher turnover of t he  bicarbonate pool with more 
t r a c e r  recovery. The 13C excre t ion most s i g n i f i c a n t l y  corre la ted  
with energy in take  (y=64.2+0.1667EI). This equation can be used 
t o  ca l cu l a t e  the correc t ion f ac to r  when doing constant  infusion 
subs t r a t e  oxidation s tud i e s  with a 1 3 ~  l abe l .  

GLYCEMIC RECOVERY IN IV INFUSED DIABETIC5 RE- 
L I N I N G  MEALS OF DIFFERENT SIZES. K. Perlman, C. 215 Levy-Marchal, B. Zinrnan and A.M. Albisser bponsored by 

D. Fraser), Hap .  for Sick Child., Dept. of Surg., Toronto, Canada. 
Increased dietary flexibility is said to be possible in Type I diabetics 

treated with continuous infusions of insulin. To explore this, we studied 
the glycemic responses to  meals of varying size in 6 ambulatory Type I 
diabetics aged 16-30y, treated for 3 wk periods with a portable system of 
IV insulin infusion. During wk I the patient's usual (Regular) diet was 
provided and an waveform of insulin infusion was defined for each meal. 
This resulted in diurnal normoglycemia. Subsequently Small (50% of 
calories) and Large (150%) versions of the R breakfas; w e r e  provided 
without change in the insulin infusion waveforms. R lunch was always 
provided and the resultine elvcernic reswnse was s t u d i a  until dinner. 

PLASMX E~UCOSE &dl ( M E A N ~ S E M )  
W G  APG 2 h p c B  a c L  APG 2h pc L ac  D 

R 7227 4028 7528 7727 2927 8128 8126 
S 8528 3025 49+8* 51+3** 3625 75210 8627 
L 6829 5928 120+8X* 132+S*** 1658 10528 8327 

p < .05, ** p < .Ol, *** p <.001; B = breakfast, L = lunch, D = dinner 
Neither the mean FPG levels before the breakfast of different sizes 

nor the mean PG rise followina the meal were sienificantlv different. 
However, before lunch the PG kve l  was significantG different when the 
S or L breakfast was provided instead of the R one. 2h later,  during 
whichd!tirne the usual augmented insulin infusion-was provided, there was 
no longer any significant difference. Notably before dinner, the  PG level 
was similar for all 3 meal sizes. We condude that in Type I diabetics 
managed with preprogrammed IV insulin infusion, variations in caloric 
intake lead to  changes in the time course of the glucose profile which are 
transient in nature and without sustained adverse glycemic consequence. 

KINETIC ASNORMALITIES OF CARBAMYL PHOSPHATE SYNTHE- 

"f216 TASE (CPS-I) IN A CASE OF CONGENITAL HYPERAMMONEMIA. 
I j a z  A .  Qureshi ,  Jacques Le t a r t e ,  Rene Ouel le t ,  and 

Bernard Lemieux. Centre de Recherche pedia t r ique ,  Hdpital S te-  
Ju s t i ne ,  Montreal, and Universite de Sherbrooke, Que. 

Late onset  hyperamnonemia caused by p a r t i a l  CPS-I def ic iency 
i s  a r a r e  d isorder .  We r epo r t  a 21 month old  g i r l  who was symp- 
tom-free t i l l  9 weeks of age. She was hosp i t a l i z ed  f o r  vomiting 
and metabolic ac idos i s .  Plasma aminogram showed increased a l an i -  
ne, with a higher excre t ion of a lanine ,  prol ine ,  s e r ine  and thre-  
onine. Urinary o ro t a t e  was normal. Plasma NH3 on the t h i r d  day 
was 96 limol/l. The ch i ld  died due t o  complications of an i n t e s -  
t i n a l  hemorrhage. Brain pathology was i nd i ca t i ve  of delayed my- 
e l i n i z a t i o n  and p ro l i f e r a t i on  of a s t rocy t e s .  A post-mortem l i v e r  
sample showed normal orni  t h ine  transcarbamylase, argininosuccina- 
t e  l ya se ,  and arginase .  CPS-I measured by a d i r e c t  color imetr ic  
method (Piersen and Brien, J .  Biol Chem 255:7891,1980) showed a 
pa r t i a l  def ic iency (10-25 % of normal c o n t r o l s ) .  Mancir~i radia l  
immunodiffusion with r abb i t  antiserum aga ins t  human CPS-I showed 
l o , %  o f  normal cross- react ing mater ia l .  A study of pH dependence 
using a t r ie thanolamine buffer  gave a f l a t  curve over the  pH 
range 7.0-9.0. Two normal controls  had a pH optimum of 7 .8 ,  with 
70 % a c t i v i t y  a t  pH 9.0 .  Apparent Km HCOj (5.6 mM) was normal 
( con t ro l s :  6.0-9.5).  Km NH; (0.73 mM) was abnormally increased 
(normal range: 0.24-0.51 ) .  

Kinet ic  and imunochemical cha rac t e r i za t i on  of CPS-I mutants 
i s  important t o  understand va r i a t i ons  i n  the  c l i n i c a l  expression 
of congenital  hyperawonemia i n  chi ldren.  The above work i s  a 
preliminary s t e p  in .def in ing the  pathology of t h i s  r a r e  syndrome. 

ACANTHOSIS NIGRICANS, OBESITY, INSULIN RESISTANCE 

TI217 AN0 HYPERANDROGENEMIA: NATURAL HISTORY AND PEDIATRIC 
PERSPECTIVE GE Richards, A Cavallo,  WJ Meyer, EJ 

Pe t e r s ,  CA S tua r t  and M~-%versity of Texas Medical- -- 
Branch, De~ar tments  of Ped i a t r i c s  and Medicine. Gal veston. Texas. 

We evaluated 10 q l r l s .  aaes 5 t o  18 vears .  with acanthosis 
n igr icans  and obesi iy to.determine the  iagni tude  of t h e i r  i n su l in  
res is tance  and hyperandrogenemia. Five pa t i en t s  had a pos i t i ve  
family h i s to ry  f o r  t h i s  d isorder .  Obesity was the f i r s t  physical 
sign in a1 1 pa t i en t s  followed by acanthosis  n igr icans .  Mean 
weight was 5.52t2.24 SD above the  mean f o r  age a t  the  time of 
study. Of 7 postmenarchal pa t i en t s ,  6 had ol igo-  o r  amenorrhea 
and 6 had hi rsut ism.  None was c l i n i c a l l y  d i abe t i c .  

Plasma DHEA and androstenedione were normal in a l l  pa t i en t s .  
Plasma tes tos terone was normal in a l l  the premenarchal g i r l s  but 
>50 ng/dl i n  postmenarchal pa t i en t s  (Table) .  2 postmenarchal 
pa t i en t s  had normal tes tos terone premenarchal l y .  Polycyst ic  
ovar ies  were not  demonstrable by ultrasound in any pa t i en t .  

All pa t i en t s  had i n su l in  r e s i s t ance  (Table) which co r r e l a t ed  
with a q u a l i t a t i v e  scoring of acanthosis n igr icans .  

Pa t i en t s  Controls P 
Fasting i n su l in  (uU/ml) ~ 5 X D 7 T ~  
Insul in  area (uU/mT. h r )  476.360 74226 <.001 
Glucose disappearance (%/min) 2.5.1.3 6.5.1.3 <.OD1 
Testosterone ng/dl 117t45 28r5 <.001 

We conclude t h a t  t h i s  i s  a recognizable syndrome in ped i a t r i c s  
with onset  of obes i ty ,  acanthosis  n igr icans  and in su l in  
r e s i s t ance  before puberty,  followed a f t e r  menarche by 
hyperandrogenemia, h i rsut ism and menstrual i r r e g u l a r i t i e s .  
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