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NONKFTOTIC RYPERGLYCINEEIIA (hXH): PERHAPS NOT SO 1230 RARE - John A Duncan, John S Curran,  John I Malone, 
Ralpliael C F o s t e r ,  Steve A Benford, Lewis A Barness 

and T A Tedesco,  Univ. South F l o r i d a  Medical Center ,  Dept. of 
P e d i a t r i c s ,  Tampa. 

Since 1976 four  u n r e l a t e d  p a t i e n t s  have presen ted  with NKH. 
Only one was of  consanguineous p a r e n t s .  One presen ted  by 8 hours 
of  l i f e ,  t h e  o t h e r s  w i t h i n  3 days.  F indings  included myotonic 
j e r k s ,  l e t h a r g y ,  hypotonia and r e s p i r a t o r y  f a i l u r e .  Diagnos t ic  
l a b o r a t o r y  d a t a  a r e :  

SERUM C SF URINE 
PATIEFT GLYCINF. SERINE GLYCINE SERIME GLYCINE SERINE 

(mM) (mM) (d4) 

CONTROL 
RANGE .12-.55 .07-.54 0-.03 0-.08 .07-1.5 .08-0.5 

Other organic  a c i d  and amino a c i d  m e t a b o l i t e s  were normal. 
Sodium benzoa te  and p r o t e i n  r e s t r i c t i o n  were used i n  a l l  f o u r  
p a t i e n t s .  Other therapy  inc luded  s t r y c h n i n e ,  pyr idoxine ,  
phenobarb i ta l  and d i l a n t i n .  Two d ied  b e f o r e  8 months, one 
b e f o r e  2 y e a r s ,  one s u r v i v e s  a t  6 years  wi th  severe  psychomotor 
de lay .  In  order  t o  have diagnosed 4 c a s e s  i n  7 years  i n  our 
catchment a r e a  we e s t i m a t e  t h e  frequency of NKH t o  be about 
1 i n  60,000 b i r t h s .  

Therapeut ic  Doses of Valproa t e  (VAL) A f f e c t  L i v e r  

01231 Glucose,  F a t ,  Amino Acid, Adenyla t e ,  Coenzyme-A( CoA) 
and C a r n i t i n e  (CARN) Metabolism i n  I n f a n t  Mice. J.H. 

Thurs ton ,  J .E.  C a r r o l l ,  R.E. Hauhart ,  J . A .  Sch i ro .  Washington 
Un. Dept. P e d i a t . ,  S t .  Louis C h i l d r e n ' s  H o s p i t a l ,  S t .  Louis ,  MO. 

We have r e p o r t e d  t h a t  c h r o n i c  VAL a d m i n i s t r a t i o n  reduced 
ketonemia i n  s u c k l i n g  mice and f a s t i n g  e p i l e p t i c  c h i l d r e n .  This  
s tudy  shows t h a t  a c u t e  VAL has  a s i m i l a r  e f f e c t .  T h i r t y  min 
a f  t e r  s . c .  i n j e c t i o n  of 4-d-old mice (N=8) wi th  60 mg/kg of VAL, 
plasma 0-hydroxybutyrate (0-OHB) l e v e l s  f e l l  79% (0.197 + 
0.011 m~ (mean + SE) vs  0.952 f 0.023 i n  c o n t r o l s ) ,  and plasma 
g lucose ,  33% (3.95 f 0.33 mM vs  5.89 f 0.18). I n  l i v e r ,  f r e e  
COA l e v e l s  dropped 67% (22.8 f 2.5 umollkg vs 69.3 + 4 + 4 ) ,  and 
acecyl-CoA, 73% (7.6 + 0.7 umollkg v s  28.3 + 2.4) . Liver  f r e e  
CARN decreased  47% (74.5 + 9.2 umollkg vs  140 f 14).  L iver  
metabolism was i n h i b i t e d  a t  CoA-requiring s t e p s ;  pyruva te  and 
a - k e t o g l u t a r a t e  l e v e l s  increased  50%. C i t r a t e  and ma l a t e  l e v e l s  
f e l l  50%. While l i v e r  a l a n i n e  doubled,  l e v e l s  of a s p a r t a t e ,  
g lu tamate  and g lu tamine  decreased  40% to  50%. AMP l e v e l s  f e l l  
34%, b u t  ATP and ADP were unchanged. P va lues  f o r  above d i f f e r -  
ences  < 0.001. S ince  CoA and CARN a r e  e s s e n t i a l  c o f a c t o r s  i n  
faLty  a c i d  o x i d a t i o n  and acetyl-CoA l e v e l s  c o n c r o l  ke togenes i s ,  
i t  i s  n o t  s u r p r i s i n g  t h a t  VAL reduced plasma 0-OHB l e v e l s .  Glu- 
cose  and amino a c i d s  may be reduced due t o  t h e i r  u s e  a s  metabo- 
l i c  f u e l s .  Gluconeogenesis may a l s o  have been i n h i b i t e d  (pyru- 
va t e  carboxylase  i s  acetyl-CoA dependent) .  Decreases i n  a s p a r -  
t a t e  and g lu  tamine suppor t  p o s s i b l e  decreased  AMP s y n t h e s i s .  
Findings appear  r e l e v a n t  t o  t h e  h e p a t o t o x i c i t y  of VAL i n  some 
c h i l d r e n  and s u g g e s t  s t ra tagems f o r  p revent ion  and/or  t rea tment .  

DOES A DEFECT I N  INSULIN LIKE GROWTH FACTOR-I (IGF-I) 
1 3 2 3 GENERATION EXIST I N  INSULIN DEPENDENT DIABETES(1DDM) ? 

1 I b J L  E. Topper, M. P r e s s ,  S. Amiel, R. Hin tz ,  M. Genel, 
J .  Ger tner  and W. Tamborlane. Yale and S tanford  Medical  Schools.  

E leva ted .  normal and low IGF-I v a l u e s  have been r e p o r t e d  i n  
IDDM. To c l a r i f y  t h e  i n f l u e n c e  of blood g lucose  (BG) c o n t r o l  on 
IGF-I i n  t h e  young d i a b e t i c ,  we s t u d i e d  19 IDDM (16+lyrs )  b e f o r e  
and a f t e r  one week of i n t e n s i f i e d  Rx. During convent iona l  Rx, 
IGF-I l e v e l s  were markedly reduced i n  comparison t o  age-matched 
h e a l t h y  c o n t r o l s  (198'20 v s .  448'34 ng/ml, p<0.001) and were 
n e g a t i v e l y  c o r r e l a t e d  w i t h  g l y c o s y l a t e d  Hb v a l u e s  (r=-0.55, 
p<0.02).  I n s u l i n  i n f u s i o n  pump Rx, which lowered mean 24hr BG 
from 233'16 t o  110'5 mg/dl ,  induced a r i s e  i n  IGF-I (198'20 t o  
252+34 nglml,  p<0.005) d e s p i t e  a 30% f a l l  i n  mean 24hr growth 
hormone (GH) l e v e l s ,  (p<0.05) .  To e v a l u a t e  t h i s  apparen t  d e f e c t  
i n  IGF-I g e n e r a t i o n ,  we adminis te red  exogenous GH (O.lU/kg I M  x 4 
days)  t o  8 p r e p u b e r t a l  IDDM (11.4+0.3yrs)  main ta ined  on t h e i r  
u s u a l  Rx, and t o  7 age-matched h e a l t h y  c o n t r o l s .  D e s p i t e  a s i g n i -  
f i c a n t  r i s e  i n  BG from 176'21 t o  276'22 mg/dl(p<0.001),  exoge- 
nous GH r e s u l t e d  i n  a marked i n c r e a s e  i n  IGF-I (from 63'11 t o  
146'27 ng/mg, p(0.02) i n d i s t i n g u i s h a b l e  from t h a t  observed i n  
non-d iabe t ic  c h i l d r e n  (58+7 t o  112'24 ng/ml).  

Conclusions:  (1) Poor ly  c o n t r o l l e d  IDDM is  a s s o c i a t e d  w i t h  
reduced IGF-I l e v e l s  which can  be  r e s t o r e d  by improved metabol ic  
c o n t r o l .  (2) T h i s  d e f e c t  can  be  overcome by exogenous GH even i n  
t h e  f a c e  of poor metabol ic  c o n t r o l .  (3)  Low IGF-I v a l u e s  i n  IDDM 
i n  t h e  presence  of h igh  GH l e v e l s  may be  due t o  reduced b io lo-  
g i c a l  a c t i v i t y  of endogenous GH. 

OSTEOCALCIN AND CALCIUM RESPONSE TO INTRAVENOUS 
1 ,25  DIHYDROXYVITAMIN Dg (IVD) Winston Koo, J im 233 Poser ,  Jean  J .  S t e i c h e n ,  Donna Buckle , ~ e , i n =  C. 

Tsang, U.  o f s i n n a t i  and P r o c t o r  & Gamble, C i n z i n n a t i  
Os teoca lc in  (OC) i s  t h e  major non-collagenous bone p r o t e i n ,  

has  Ca binding p r o p e r t i e s  and i s  involved i n  bone minera l iza-  
t i o n ;  e l e v a t e d  serum l e v e l s  occur with h igh  hone turnover  and 
a f t e r  1,25(OH)2 v i t  D. I t s  r o l e  i n  in fancy  i s  unknown. I n  a 
p i l o t ,  uncont ro l led  s tudy ,  we found o r a l  1,25(OH)2 Dg d id  
n o t  r a i s e  serum Ca i n  <1500g (VLBW) i n f a n t s  a t  g radua ted  doses  
up t o  3 mcg/kg/d. In  a c o n t r o l l e d  s t u d y ,  we t e s t e d  t h e  t h e s i s  
t h a t  h igh  dose IVD e l e v a t e s  serum Ca and OC i n  VLBW i n f a n t s .  22 
pre te rm,  wt a p p r o p r i a t e  i n f a n t s  (750-15008) were matched i n  250g 
ranges  and randomly ass igned  t o  IVD 4 mcg/kg/d x 3 d from 1 s t  d 
of l i f e  v s  c o n t r o l s .  G e s t a t i o n  and Apgars were comparable f o r  
g r p s .  Serum OC (RIA s p e c i f i c  f o r  humans N 4-9 ng/ml, t e rm 4-110, 
mean 41) r o s e  from 19+6 ng/ml (mean+SEM) t o  96 a t  34 h r ,  122 a t  
58 h r  and 154 a t  8 0  h r  (p<.05 ANOVAVS d 1 )  i n  IVD but  was un- 
changed i n  c o n t r o l s .  Serum Ca rose  from 7 .32  0.24 mg/dl t o  7.8,  
8 .5  (p<.005) and 9.2 (p<.05) a t  corresponding t imes  i n  IVD, bu t  
was unchanged i n  c o n t r o l s ,  7 .2 ,  6.6,  7 .1  u n t i l  l a s t  p o i n t  9 . 3  ( p  
<.05).  Serum Mg but  not  serum P increased  with age;  bo th  were 
unaf fec ted  by IVD. Ca c o r r e l a t e d  with ion ized  Ca (r-0.89,  p< 
.001). Furthermore OC c o r r e l a t e d  with Ca and i o n i z e d  Ca ( r > 0 . 4 6 ,  
p<.04). Thus t h e r e  i s  a l a t e  response of serum Ga and OG t o  high 
1,25(OH)D doses ,  suppor t ing  t h e  t h e s i s  t h a t  o s t e o c a l c i n  may be 
respons ive  t o  1 ,25  (OH)2D i n  VLBW i n f a n t s .  We s p e c u l a t e  t h a t  
bone turnover ,  a s  r e f l e c t e d  by o s t e o c a l c i n  e l e v a t i o n s ,  i s  invol -  
ved i n  t h e  e l e v a t i o n  of serum Ca from 1,25(OH)2D i n  in fancy .  

THE EFFECTS O F  PROSPECTIVE EARLY STRICT 
MANAGEMENT O F  MATERNAL DIABETES ON 1234 MATERNAL IONIZED CALCIUM & 1,25(OHI2 VITAMIN D, 
Philip Shaul, Jean  Steichen, Donna Buckley, Kay Ellis, 
Reginald C. Tsang, University of Cincinnati. 

Chemically induced murine diabetes is associated with negative 
calcium (Ca) balance & decreased serum 1,25-dihydroxyvitamin D 
(1,25(OH),D) levels; insulin therapy cor rec t s  these  defects.  We 
hypothesieed t h a t  diabetes in pregnancy causes decreased maternal  
ionized Ca (Cai) & 1 , 2 5 ( 0 ~ )  D, with indirect e f fec t s  on neonatal Ca ,  & 
t h a t  prospective s t r ic t  maAgement  of diabetes from early pregnancy 
ameliorates these changes. h a comprehens ip  clinical tr ial ,  57 pregnant 
insulin-dependent diabetic$ w e e  randohy) assigned during the  f irst  
t r imester  t o  s t r ic t  vs custpmwy managemtnt  (Sm vs. Cm) grps. Maternal 
Cai a t  delivery was higher in Sm (4.52 2 6.08 SEM mg/dl) vs. Cm (4.27 5 
0.07 mg/dl, p c  0.02). There was no difference between grps. in maternal  
25-hydroxyv~t. D (250HD) or 1,25(OH) D a t  delivery. Infants (IDMs) in 
Sm grp. had higher 24 hr. serum C a  (8.3 2 0.20 mgldl) vs. C m  grp IDMs 
(7.8 + 0.23 mgldl, p < 0.04), but  no diffmmace was noted by 72  hr. There 
was no difference in h*c C m  neonatal 250HD (27 2 2.9 nglml vs. 27 2 
3.1) or  1,21(OH) D (60 + 9.4 pg/ml vs. 60 + 6.9) a t  24 hrs. Hypocalcemic 
(Ca < 7.0 m g / d l ? ( ~ c )  f i ~ s  had lower maternal  Cai  (Q.15 + 0.09 mg/dl) 
vs. nomocalcemic (NC) IDMs (4.46 5 0.06, p < 0.02); There was no 
difference in m a t e r ~ l  o r  neonatal  2X)HD & 1,25(OH) f o r  HC vs. NC 
infants. Thus, s t r ic t  management of maternal  dia%etes results  In 
increased maternal  Cai, but has w e f f e c t  on  maternal  1,25(0tI) We 
speculate that Mpoved Ca s ta tus  in the diabetic pregnancy c o n t r g u t e s  
to ifllproved monatal Ca homeostasis. 

ADENOSINE TRIPHOSPHATE (ATP) AND RED BLOOD 1235 CELL (RBc) G L Y c o L Y T t c  INTERMEDIATES IN 
PRETERM INFANTS ON THE FIRST DAY OF LIFE. Susan 

F. Travis, Linda M. Sacks," Savitri P. Kumar,* and Maria Delivoria- 
Papadopoulos. Jefferson Med. Coll., Dept. of Pediat., Cardeza Fnd. for 
Hem. Res., and Univ. of PA Depts. of Pediat. & Physiol., Phila., PA. 

RBC glycolytic intermediates and ATP were evaluated on the f irst  
day of life in 47 appropriate for gestat ional  age preterm infants divided 
into 3 groups, 28-30 wks, 31-33 wks, and 34-36 wks, and compared t o  
prior results in te rm infants. Mean concentrat ions of glucose-6-P (G-6- 
P), t r iose P (TTP), and ATP were significantly higher than in te rm 
infants (G-6-P: 77.3211.4 vs 53.39.6; TTP: 27.7510.8 vs 19.226.9; ATP: 
13652220 vs 10565144 nmoles/ml RBC, respectively), but were appropri- 
ately elevated for the  young mean age  of the  RBC population (G-6-P: 
66.5223.1; TTP: 22.925.3; ATP: 13202231). The concentration of RBC 
2,3-DPG was significantly decreased when compared t o  te rm infants 
(46912383 nmoleslml RBC) and was lowest a t  28-30 wks (3567+618). An 
increase in 3-phosphoglycerate was noted in preterm infants and was 
inappropriately elevated for RBC age a t  28-30 wks (68.0510.2 vs 55.527.5 
nmoles/ml RBC in young RBC's). This pattern of glycolytic intermed- 
iates suggests a young RBC population metabolizing a t  increased glyco- 
lytic ra te  with increased flow through the phosphoglycerate kinase 
reaction rather than the 2,3-DPG bypass in "normal" preterm infants. In 
2 infants 28-30 wks with low intracellular pH (6.866; 7.010), there  was a 
marked decrease in 2,3-DPG (2281; 1882 nmoles/ml RBC), ATP (650; 750 
nmoles/ml RBC), and all  intermediates distal t o  the  phosphofructokinase 
(PFK) step,  indicating a crossover a t  PFK secondary t o  acidosis. These 
studies show normal preterm infants have RBC's t h a t  a r e  a t  a metabolic 
disadvantage tha t  increases with hypoxia and/or acidosis. 
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