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DEFICIENCY OF ELECTRON TRANSFER FLAVOPROTEIN (ETF) 
OR ETF DEHYDROGENASE (DR) IN GLUTARIC ACIDEMIA ' ' 8 8 T E  1 ( A  F I B B L A S T S  FE Frerman and Sl h d m a n  

M e d i c a l  C o l l e g e  o f  W i s c o n s i n ,  Dept o f  Microbiology,  Milwaukee, 
and Univ o f  Colo  Sch o f  Medicine,  Dept o f  P e d i a t r i c s ,  Denver. 

GA2 is a n  i n b o r n  e r r o r  o f  m e t a b o l i s m  c h a r a c t e r i z e d  by  
n o n k e t o t i c  hypoglycemia,  m e t a b o l i c  a c i d o s i s ,  and  e x c r e t i o n  o f  
m e t a b o l i t e s  o f  f l a v o p r o t e i n  d e h y d r o g e n a s e s  t h a t  t r a n s f e r  
e l e c t r o n s  t o  t h e  r e s p i r a t o r y  c h a i n  v i a  ETF and ETF DH. Defec ts  
i n  t h e s e  p r o t e i n s  have been proposed t o  e x p l a i n  t h e  d i s c r e p a n c y  
be tween  t h e  a p p a r e n t  d e h y d r o g e n a s e  d e f i c i e n c i e s  i n  v i v o  and i n  
whole mutan t  f i b r o b l a s t s ,  a n d  t h e i r  n o r m a l  c a t a l y t i c  a c t i v i t i e s  
when asayed i n  v i t r o .  

A n t i s e r a  t o  pork l i v e r  ETF and ETF DH were r a i s e d  i n  r a b b i t s ;  
b o t h  c r o s s - r e a c t e d  wi th  human mi tochondr ia1  p r o t e i n s  o f  t h e  same 
molecular weights .  Normal human f i b r o b l a s t s  produce C W  poly- 
p e p t i d e s ,  a s  shown by W e s t e r n  b l o t t i n g  a n d  l o c a l i z a t i o n  w i t h  
p e r o x i d a s e - c o n j u g a t e d  a n t i r a b b i t  IgG.  Of f o u r  GA2 l i n e s  
examined ,  two ( u n r e l a t e d  p a t i e n t s  w i t h  n e o n a t a l  o n s e t  a n d  
c o n g e n i t a l  anomalies)  were CRM- f o r  ETF DH and CRM+ f o r  b o t h  ETF 
s u b u n i t s .  The two remaining l i n e s  (neonata l  o n s e t  w/o anomalies)  
were  CRM+ f o r  ETF DA; one was d e f i c i e n t  i n  bo th  ETF s u b u n i t s  and 
t h e  o t h e r  was d e f i c i e n t  o n l y  i n  t h e  a p o l y p e p t i d e .  S t u d y  o f  
l i v e r  mi tochondr ia  confirmed CRM- f o r  ETF DH i n  one p a t i e n t ,  a l s o  
showing a d e c r e a s e  i n  t h e  c h a r a c t e r i s t i c  EPR s i g n a l  o f  ETF DH, 
and confirmed CRM- f o r  t h e a  po lypept ide  o f  ETF i n  another .  

T h e s e  r e s u l t s  show t h a t  t h e r e  is a d e f e c t  i n  t h i s  branch o f  
t h e  r e s p i r a t o r y  c h a i n  i n  GA2, a n d  t h a t  t h e r e  is biochemical  and 
(probably)  g e n e t i c  h e t e r o g e n e i t y  i n  t h e  c o n d i t i o n .  

IDIOPATHIC INFANTILE HYPERCALCEMIA. Paul  R. Goodver, 1189 Agnes Prank,  and Bernard S. Kaplan. McGill 
U n i v e r s i t y ,  The Montreal  C h i l d r e n ' s  H o s p i t a l ,  

Department o f  P e d i a t r i c  Nephrology, Montreal ,  Quebec. 
I d i o p a t h i c  i n f a n t i l e  hypercalcemia i s  a r a r e  inborn  form o f  

s e v e r e  h y p e r s e n s i t i v i t y  t o  v i tamin  D which tends  t o  a b a t e  by 1 
y e a r  of age. We r e p o r t  c l i n i c a l  s t u d i e s  o f  a n  i n f a n t  w i t h  t h i s  
syndrome which b e a r  on t h e  p a t h o g e n e t i c  mechanism. Our p a t i e n t  
was born a t  term t o  a d i a b e t i c  mother and was t r a n s i e n t l y  hypo- 
ca lcemic  i n  t h e  f i r s t  week of l i f e .  From 1-3 months, he  was 
i r r i t a b l e  and f a i l e d  t o  t h r i v e  on b r e a s t  mi lk  (Ca = 31.5 mg/dl) 
and supplementary v i tamin  D2 (400 Ufday). At 3 months, hyper-  
ca lcemia  (17 .7  mg/dl) was recognized  i n  a s s o c i a t i o n  wi th  
depressed  serum l e v e l s  of PTH ( u n d e t e c t a b l e ) ,  normal TPR ( 9 0 % ) ,  
1 , 2 5  dehydroxy-D3 ( 1 1  mg/ml) and 25-hydroxy-D3 (<  17 ug/ml) and 
h y p e r c a l c i u r i a  (U C a l c r e a t  = 1 . 3 ) .  P a r e n t s  were unaf fec ted  and 
t h e r e  was no ev idence  of na l ignancy ,  subcutaneous f a t  n e c r o s i s  
o r  s t i g m a t a  of Will iams svndrome. Radio logic  bone d e n s i t y  was 
i n c r e a s e d  and GFR was reduced secondary t o  n e p h r o c a l c i n o s i s  
demonstrable by u l t rasound.  Hypercalcemia r e s o l v e d  w i t h  
prednisone  therapy  ( 1  mglkgfd) and GFR r e t u r n e d  t o  normal, bu t  
growth was poor.  On a n  o r a l  ca lc ium b i n d i n g  agent  ( c e l l u l o s e  
phosphate ,  0.5 g x 5/d) serum calcium h a s  been w e l l  c o n t r o l l e d ,  
U C a f c r e a t  has  decreased  t o  0 .4  and growth h a s  a c c e l e r a t e d .  
We sugges t  t h a t  hypercalcemia i n  t h i s  syndrome r e s u l t s  from t h e  
p o s t - n a t a l  i n d u c t i o n  o f  unregula ted  i n t e s t i n a l  v i tamin  D 
r e c e p t o r s  a l lowing  massive hyperabsorp t ion  of d i e t a r y  calcium. 
S t u d i e s  o f  v i tamin  D r e c e p t o r s  i n  t h e  p a t i e n t ' s  f i b r o b l a s t s  a r e  
i n  p r o g r e s s .  

EFFECTS OF ANESTHESIA ON BILE PIGMENT EXCRETION. 
Glenn R. Gourle Will iam Mo i l e v s k  Frank L. S ie -  "90 8.1, Gerard B .  6 i e 1 1 .  U .  of  :iscons:. H o s p i t a l s ,  

Depts.  of P e d i a t r i c s  and P h y s i o l o g i c a l  Chemistry,  Madison W3. 
A n e s t h e t i c  a g e n t s  can a l t e r  h e p a t i c  g lucuronida t ion .  Under 

d i e t h y l  e t h e r  (E),  p e n t o b a r b i t a l  (P) o r  ketamine (K) (n=5 each) ,  
r a t s  r e c e i v e d  b i l e  duc t  and venous c a t h e t e r s .  Basa l  b i l e  was 
c o l l e c t e d  f o r  300 min wi thout  f u r t h e r  a n e s t h e s i a .  B i l i r u b i n  d i -  
g lucuronide  (DG) was q u a n t i f i e d  by HPLC, t o t a l  b i l i r u b i n  excre- 
t i o n  (ugf100 mn body wt/min) by Van den Bergh a n a l y s i s  and b i l e  
f low (pi1100 &I body wtlmin) b$ weight.  

- 

0-20 min 60-90 min 270-300 min a 
E %DG 36.453.8 53.0k3.8 58.0L2.8 p < .01  

Data a r e  Flow 4.C50.4 4.550.6 3.850.5 NS 
expressed  / Excr 0.24+0.03 0.25+0.02 0 . 3 7 9 . 0 2  p < .O1 

cance i s  
based on 

K %DG 54.651.1 56.054.2 52.923.9 NS 

ANOVA. 
Flow 8 . e l .  1 5.251.1 3.620.5 p < .05 

I Excr 0 . 3 9 9 . 0 2  0.31+0.02 0 . 7 4 5 . 0 8  p < . 0 1  

S ig  %DG p < . O 1  NS NS 
Flow p < . O 1  NS NS 

I Excr p < . 0 1 _  - -- -- -- - p c . 0 1  NS 
E a n e s t h e s i a  i s  a s s o c i a t e d  wi th  a r e v e r s i b l e  suppress ion  of  

DG format ion  and t o t a l  b i l i r u b i n  e x c r e t i o n .  Flow and e x c r e t i o n  
a r e  v a r i a b l e  wi th  K. P provided  t h e  most uniform e x c r e t i o n  d a t a .  

a s  
mean+SE. 

S i g n i f  i- 

EFFECTS OF VALPROIC ACID (DEPAKENE) ON KETO- 
GENESIS (K), GLUCONEOGENESIS (G), AND UREA- ' 'GENESIS (U) BY RAT HEPRTOCYTES. Daniel E. Hale, 

Barbara E. Corkey, and Charles A. Stanley. Depts of Pediatr ics and 
Biochemistrv. Universitv of Pennsvlvania School of Medicine. Children's 

P IDG 5 9 . e 2 . 2  65.022.6 6 3 . e 3 . 2  NS 
Flow 4.350.8 3 . 8 9 . 7  3 . e 0 . 4  NS 
Excr 0.3150.02 0 . 2 7 5 . 0 2  0 . 3 4 9 . 0 3  NS 

,~ ~- 

Hospital of ~ h i l a d e l ~ h i a ;  ~h i lade lphia ,  PA. 
Recently there  have been reports  of a Reye's-like h e p a t ~ e n c e p h a l o ~  

pathy with hyperammonemia, fa t ty  infiltration of the  liver, 
hypoglycemia, and progressive obtundation, associated with the  use d 
t h e  anticonvulsant, valproic acid (VPA). We evaluated the  e f fec t s  of 
VPA on liver metabolism with the  consideration of developing a model 
for studying Reye's syndrome. Rates  of K (umol/hr/gm dry weight) by 
r a t  hepatocytes incubated with 0.5 mM VPA (optimal serum levels 0.5 
mM - 1.0 mM) and ketogenic substrates a r e  presented below: 

Oleate Octanoate Butyrate 
Control 334 346 245 
VPA (% Inhibition) 8 0  29 23 

VPA inhibited U by 75% and G by 60%. With isolated mitochondria, 
VPA (20uM) inhibited oxidation of palmityl carnitine, but had no e f f e c t  
on pyruvate oxidation, suggesting t h a t  VPA inhibits a n  enzyme(s) of 
fa t ty  acid oxidation. The inhibition of U and G by VPA may reflect  
decreased f a t t y  acid oxidation with consequent decreased ace ty l  CoA 
and NADH or specific inhibition of other enzymes of these pathways. 
Inhibition of U and G is also consistent  with t h e  clinical picture seen in 
VPA toxicity. VPA is  more likely t o  be  toxic under fasting conditions. 
This model may be useful for the  study of ~ne tabol ic  a b n ~ r ~ n a l i t i e s  
associated with Reyes Syndrome. 

THE EFFECT OF INSULIN ON FETAL GLUCOSE UTILIZATION 
A N D  OXIDATION. William W. H~LJL, Huei K. Meznarich, 

a1192John W. S a r k s ,  Giacomo Meschia, and Freder ick  C. 
Bat ta  1 i a .  Div is ion  o! P e r i n m c z e ; i U n i v e r s i t y  of Colorado 
Schoo o f  Medicine, I ,  Denver, Colorado. I 

We have shown prev ious ly  t h a t  f e t a l  g lucose  uptake,  u t i l i z a -  
t i o n ,  and o x i d a t i o n  r a t e s  a r e  d i r e c t l y  r e l a t e d  t o  g lucose  concen- 
t r a t i o n  [GI. However, [GI and i n s u l i n  c o n c e n t r a t i o n  [ I ] ,  a r e  a l -  
s o  d i r e c t l y  r e l a t e d .  In o r d e r  t o  measure t h e  s p e c i f i c  e f f e c t  of 
[ I ]  independent of [GI on f e t a l  g lucose  u t i l i z a t i o n  (GUR) and 
o x i d a t i o n  (GOxR) r a t e s  we performed g lucose  clamp experiments i n  
14 c h r o n i c a l l y  c a t h e t e r i z e d  u n s t r e s s e d  f e t a l  lambs. During a 1 / 2  
hr .  c o n t r o l  p e r i o d  mean a r t e r i a l  [GI was determined and then  
main ta ined  f c 0.5,mg/dl  by a y a r i a b l e  g lucose  infusi ,on (GIR) 
d u r i n  a 2 h r .  per iod  of hyper lnsu l lnemia .  Net umbilical oxygen 
( U O  "7 and g lucose  (UGU) uptakes  ( i i c k  P r i n c i p l e ] ,  and t h e  f r a c -  
t i o i  of  g lucose  ox id ized  (GOxFx), G U R  and GOxR ( C-U-qlucose 
t r a c e r )  were measured s imul taneous ly  dur ing  cont ro l  and hyper- 
insu l  inemia p e r i o d s .  

GIR U G U  G U R  GOxR GOxFx. 
mg/min/kg m m ~ U E i  kg 

Contro l :  X 17.23  22 0 .308  - . 4.51 4.74 2.63 0.568 
SEM 1.56 2 0.011 - 0 . 4 1 0 . 5 2  0.21 0.109 

High x 16.55 323 0.338 4.06 5.19 9.11 4.57 0.538 
Ins111 i n  SEM 1 .58  47 0.011 0 .48  0 .33  0.96 0.39 0.049 - . - . . . - . . - 

Conclusions:  2 h r s .  o f  h v o e r i n s u l i n & n i a  a t  c o n s t a n t  rG1 i n c r e a s -  
ed  UO U by 10% (p<0.02) , "and  doubled g lucose  u t i l i z a t i o n  and 
oxida?ion r a t e s ,  a1 though t h e  f r a c t i o n  of g lucose  ox id ized  and 
thus t h e  p a r t i t i o n  of g lucose  metabolism was n o t  changed. 

THIAMINE UPTAKE BY HUMAN FIBROBLASTS. Richard E. a1 193 Hillman, Barbara Wi t te ,  JoAnne C. Kel ly ,  Washington 
U n i v e r s i t y  School of Medicine, S t .  Louis  C h i l d r e n ' , ~  

Hospi ta l ,  S t .  Louis.  
Thiamine r e q u i r i n g  enzymes a r e  commonly s t u d i e d  i n  c u l t u r e d  

f i b r o b l a s t s  bu t  t h e  mechanism of th iamine  accumulation had n o t  
been d e f i n e d  i n  t h e s e  c e l l s .  Thiamine i s  concent ra ted  g r e a t e r  
than  i n  t h e  medium by 30-60 minutes  and reaches  apparen t  
c o n c e n t r a t i o n s  6 t imes  t h e  medium by 2-3 hours .  K i n e t i c  s t u d i e s  
demonstrate t h a t  up take  i s  s a t u r a b l e  and t h e  apparen t  Km(.15- 
3 pM) and Vmax ( .6 - .8  p moles/mg/min) a r e  s i m i l a r  t o  t h o s e  i n  
gu t  and b r a i n .  However, t h e  up take  p r o c e s s  i s  q u i t e  d i f f e r e n t .  
Accumulation i s  h i g h l y  s p e c i f i c  b u t  n o t  energy dependent.  
Before th iamine  i s  phosphorylated i t  i s  bound t o  a t  l e a s t  two 
<40,000 MI cytoplasmic  p r o t e i n s .  Uptake and b inding  a r e  
c o m p e t i t i v e l y  i n h i b i t e d  by pyr i th iamin  but  on ly  s l i g h t l y  by TP 
o r  TPP. Thiamine e f f l u x  i s  b i p h a s i c  wi th  r a p i d  e f f l u x  occur ing  
over  30-60 minutes  followed by a slow phase l a s t i n g  a t  l e a s t  
s e v e r a l  hours ,  probably r e f l e c t i n g  phosphory la t ion .  

We conclude t h a t  thiamine uptake  i n  t h e s e  c e l l s  i s  more 
comparable t o  s t e r o i d  hormone uptake  than  t o  tbiamine uptake  
by s p e c i a l i z e d  t r a n s p o r t  t i s s u e .  
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