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DYSMORPHISM IN CONGENITAL LACTIC ACIDOSIS SYNDROME 
(CLAS) G e o f f r e  Shewood  and Br ian  H. Robinson l 2  Spon. y a n  W Y K o o h  Dept. o f  P e d i a t r i c s ,  H o s p i t a l  

f o r  S i c k  C h i l d r e n ,  Toron to ,  O n t a r i o .  
Three u n r e l a t e d  i n f a n t s  p r e s e n t e d  w i t h  s e v e r e  tachypnoea a s s o c -  

i a t e d  w i t h  a c u t e  l a c t i c  a c i d o s i s  (b lood  l a c t a t e s  21,  1 4 ,  11 mM 
K 2mM) a t  t h e  a g e s  o f  24 h r s ,  7 days  and 2 weeks r e s p e c t i v e l y .  
A f t e r  i n i t i a l  t r e a t m e n t ,  t h e  l a c t a t e  v a l u e s  s t a b i l i z e d  i n  t h e  
range  4-8 mM. F i b r o b l a s t  a n a l y s i s  r e v e a l e d  reduced t o t a l  p y r u v a l  
dehydrogenase (PDH) a c t i v i t y  (22 ,  38 and 52% of c o n t r o l  v a l u e s )  
and normal  p y r u v a t e  c a r b o x y l a s e  a c t i v i t y .  Only t h e  p y r u v a t e  de- 
c a r b o x y l a s e  ( E l )  component o f  PDH was found t o  be d e f e c t i v e .  A l l  
i n f a n t s  were n e u r o l o g i c a l l y  impa i red  on f o l l o w  up. Audi to ry  brain 
s t em evoked p o t e n t i a l s  were abnormal and b r a i n  CAT s c a n s  r e v e a l e d  
g e n e r a l i z e d  a t r o p h y  e s p e c i a l l y  o f  b r a i n  s t em and c e r e b e l l u m .  A l l  
i n f a n t s  had s i m i l a r  f a c i a l  dysmorphism w i t h  f r o n t a l  b o s s i n g ,  hypo- 
t e l e o r i s m ,  snub  n o s e ,  l a r g e  p h i l t r u m  and wide mouth. One i n f a n t  
had had two s i b l i n g s  who d i e d  w i t h  d i a p h r a g m a t i c  h e r n i a e  and a c i &  
o s i s  a t  t h e  a g e s  o f  11 and 1 h o u r s .  At l e a s t  one o f  t h e s e  had 
s i m i l a r  f a c i a l  dysmorphism. 
Summary: CLAS due t o  p a r t i a l  E l  d e f i c i e n c y  may be  a s s o c i a t e d  w i t h  
c h a r a c t e r i s t i c  f a c i a l  dysmorphism, a  r a r e  f i n d i n g  f o r  i n h e r i t e d  
d i s o r d e r s  o f  i n t e r m e d i a r y  metabo l i sm.  The a c i d o s i s  induced  r e s -  
p i r a t o r y  e f f o r t  may r e s u l t  i n  d i a p h r a g m a t i c  h e r n i a t i o n  and under-  
l i e  f a m i l i a l  forms o f  t h a t  d i s o r d e r .  

GLUCAGON AND DIAZOXIDE (D) RESPONSIVITY I N  NEONATAL 
HYPERINSULINISM (NHI) . Geoff rey  Sherwood, J u l i o  Et. 1225 , Mart in  Spon. by Sang W .  Kooh, Dept. of  P e d i a t r i c s ,  

H o s p i t a l  f o r  S i c k  C h i l d r e n ,  Toron to ,  O n t a r i o .  
Normoglycemia was m a i n t a i n e d  w i t h  e a s e  i n  14  p e r s i s t e n t l y  

"hyper insu l inemic"  newborn w i t h  c o n s t a n t  i n t r a v e n o u s  (IV) g lucag-  
on i n f u s i o n s  (approx  0.25 mg/Kg/24 h r s )  and f u l l  o r a l  mi lk  f e e d s .  
Glucose supp lementa t ion  was n o t  r e q u i r e d .  Response t o  D (15 mg/ 
Kg124 h r s )  a n  i n h i b i t o r  o f  i n s u l i n  s e c r e t i o n  was r e p e a t e d l y  t e s t e d  
by d e t e r m i n a t i o n  o f  g lycemic  s t a t u s  d u r i n g  g lucagon  wi thdrawal .  
A l l  i n f a n t s  were D r e s p o n s i v e  up t o  5 wks o f  t r e a t m e n t  and 9/14 
underwent  s u b t o t a l  (95%) pancrea tec tomy a s  i s  a c c e p t e d  t h e r a p y ;  
4 a t  2 wks, 3 a t  3 wks and 4 a t  5 wks. P a n c r e a t i c  h i s t o l o g y  rev-  
e a l e d  i s l e t  c e l l  d y s p l a s i a  f adenomatos i s  i n  a l l  c a s e s  excep t  one. 
However when medica l  management was c o n t i n u e d  i n  t h e  remain ing  
3/14 t h e s e  became D r e s p o n s i v e  a t  6-7 wks. D was l a t e r  d i s c o n t i l r  
ued a t  2-3 y e a r s  and hypoglycemia d i d  n o t  r e c u r .  N e u r o l o g i c a l  
f o l l o w  up i n  a l l  i n f a n t s ,  excep t  t h o s e  r e f e r r e d  l a t e ,  was normal.  

A d d i t i o n a l  f a c e t s  of  t h e s e  14  c a s e s  i n c l u d e  (1)  3 who were s i b  
l i n g s  o n l y  1 o f  whom underwent  s u r g e r y  (2)  1 who was growth r e t a d  
ed  a t  t e rm ( b i r t h  we igh t  2 . 1  Kg). 

Glucagon d e l i v e r e d  a s  a  c o n s t a n t  IV i n f u s i o n ,  even i n  t h e  
absence  o f  IV g l u c o s e ,  p r o v i d e s  a  u s e f u l  t e m p o r i z i n g  t h e r a p e u t i c  
approach  t o  NHI. We now b e l i e v e  t h a t  such  management shou ld  b e  
c o n t i n u e d  f o r  a t  l e a s t  6-7 wks b e f o r e  d i a z o x i d e  t h e r a p y  i s  deemed 
t o  have f a i l e d .  Thereby s u r g e r y  can be avo ided  i n  some c a s e s .  
Fur the rmore  glucagon d e f i c i e n c y  may r e p r e s e n t  a  major  a l t h o u g h  

URINE CARNlTINE EXCRETION IN SECONDARY 1227 CARNlTINE DEFICIENCY. Charles  A. Stanley,  Gera rd  T. 
Berry, Marc Yudkoff, Richard I. Kelley, Stanton Segal, 

University of Penna. School of Medicine, Children's Hospital of 
Philadelphia, Philadelphia, PA. 

Low levels  of plasma and t issue ca rn i t ine  (carn.) occur  in d e f e c t s  in 
acyl-CoA ~ne tabo l i sm,  e.g., isovaleric  acidemia (IVA), medium-chain 
acyl-CoA dehydrogenase deficiency (MC-ACD), propionic acidemia 
(PA), and ~ne thy lmalon ic  ac idemia  (MMA). T o  s e e  whether  this  
secondary carn. deficiency is  due  t o  urinary wastage,  we  measured f r e e  
(F), ester if ied (E), and to ta l  (T) carn. in plasma and urine in 4 pa t i en t s  
with IVA, MC-ACD, PA, and MMA and in 6 control  chi ldren on the i r  
usual diet .  Plasma carn.  (uM/I), urinary excret ion r a t e s  (uM/gm 
creat inine) ,  and (T) carn.  f r ac t iona l  excret ion (FE-T; % creat .clearance)  
were  (m 2 SEM): 

p lasma  ca rn i t ine  urine ca rn i t ine  - FE-T 
F E T  F E T - ~ - 

IVA 17 13  30 114 140 304 5.6 
PA 15 17 32 0 143 143 2.5 
MMA 19 10 29 64  293 357 6.4 
MC-ACD 9 4 1 3  23 69 92  5.7 
Controls  3824.5 923 4725 145234 170226 317239 4.12.7 

In t h e  pa t i en t s  with IVA and MC-ACD, fas t s  o f  12-24 hr  did no t  
increase urine (TI carn.  

These  d a t a  suggest  t h a t  carn. deficiency in these  acyl-CoA 
metabolic  de fec t s  is no t  due t o  excessive excret ion,  bu t  may re f l ec t  
reduced synthesis. 

~IABETES MELLITUS AND VASCULAR DISEASE: POSSIBLE ROLE 228 OF HYDRgXYACIDS IN ITS GENESXS. M.Stuar t ,  J .Graeber",  
Y .  S e t t y ,  ~ . ~ a l e n ~ a :  T.Conner ,  laser? U p s t a t e  Med . 

C t r . .  S y r a c u s e ,  and  Johns  Hopkins H o s p i t a l ,  B a l t i m o r e .  
S t u d i e s  t o  d a t e  have  n o t  e l u c i d a t e d  t h e  c a u s e ( s )  f o r  d i a b e t i c  

n e o v a s c u l a r  p r o l i f e r a t i o n .  We r e p o r t  t h a t  a  m e t a b o l i t e  of  a rach-  
i d o n i c  a c i d  (AA), 1 5  h y d r o x y e i c o s a t e t r a e n o i c  a c i d  (15HETE) i s  p r e  
s e n t  i n  v e s s e l s ,  p l a y s  a  r o l e  i n  n e o v a s c u l a r i z a t i o n ,  and is t i n  
i n f a n t s  of d i a b e t i c  m o t h e r s  (IDM). When human u m b i l i c a l  a r t e r i a l  
microsomes were  i n c u b a t e d  w i t h  14c AA, b e s i d e s  t h e  cyc looxygenase  
p r o d u c t s ,  t h r e e  hydroxyac ids  were  obse rved .  Two o f  t h e  HPLC pur-  
i f i e d  m e t a b o l i t e s  were  conf i rmed  by G.C-MS t o  b e  llHETE and 1SHm. 
We n e x t  e v a l u a t e d  t h e  p r o d u c t i o n  o f  t h e s e  hydroxyac ids  i n  umbi l i -  
c a l  a r t e r i e s  from 12 c o n t r o l  n e o n a t e s  and 16  IDM. I n c u b a t i o n  of  
1 mg t o t a l  membrane p r o t e i n  w i t h  1 4 ~  AA f o r  10 '  g e n e r a t e d  3225152 
(LSD) pmol t o t a l  HETES and 81224 pmol 15HETE i n  c o n t r o l s .  T o t a l  
HETE p r o d u c t i o n  i n  t h e  IDM was + t o  4785190 ( p < 0 . 0 5 ) ,  w h i l e  t h e  4 
i n  p r o d u c t i o n  of 15HETE was of  even g r e a t e r  magni tude  ( 1 2 2 5 4 0 ; ~  < 
0.005). F i n a l l y ,  we e v a l u a t e d  t h e  e f f e c t  o f  15HETE o n  a c r u c i a l  
a s p e c t  of a n g i o g e n e s i s  i .e.  e n d o t h e l i a l  c e l l  m i g r a t i o n  u s i n g  a mo- 
d i f i e d  Boyden chamber (Na ture  288:483). Upper w e l l s  c o n t a i n e d  fe- 
t a l  b o v i n e  a o r t i c  endo the l ium i n  MEN-10, w h i l e  lower  w e l l s  con t -  
a i n e d  t h e  p o t e n t i a l  m i g r a t i o n  modula to r s .  C o n t r o l  MEM 10  o r  AA 
caused  no  m i g r a t i o n .  Bovine r e t i n a l  e x t r a c t  a  known p o t e n t  migr-  
a t i o n  s t i m u l a t o r , 4  m i g r a t i o n  by 269510%. 1 5 h E ~ ~  + m i g r a t i o n  by 115 

e 2 8 X .  P r e v i o u s  s t u d i e s  i n  t h e  IDM have  shown t h a t  n e o n a t a l  plate-  
l e t  AA metabo l i sm a t  b i r t h  a c c u r a t e l y  r e f l e c t s  m a t e r n a l  p l a t e l e t  

t empora ry  c a u s a t i v e  f a c t o r  o f  t h e  hypoglycemia a s s o c i a t e d  w i t h  f u n c t i o n  Our s t u d y  u s i n g  v a s c u l a r -  i s s u e  b t a  ed from t h e  dia- 
NHI d u r i n g  t h e  e a r l y  c l i n i c a l  c o u r s e .  b e t i c  m i i i e u  d e m o n s t r a t e s  a  p o t e n t i a i  r o l e  f o r  ~THETE i n  t h e  pa- 

t h o g e n e s i s  o$ d i a b e t i c  n e o v a s c u l a r  p r o l i f e r a t i v e  d i s e a s e .  

NEONATAL CARBOHYDRATE HOMEOSTASIS DURING SURGERY. G. - 
S r i n i v a s a n ,  R. J a i n ,  D. Kiam, C. Kannan and R.S. 226 F'ildes. Dep ts .  of  P e d i a t r i c s ,  A n e s t h e s i a  and g i c i n e .  

Cook County -chicago, Ill. 
Hyperglycemia (H), plasma g l u c o s e  >150mg%, is  o f t e n  no ted  

among newborns (NB) undergo ing  s u r g e r y  w i t h  g e n e r a l  a n e s t h e s i a .  
To f i n d  t h e  c a u s e  o f  H, b a s e l i n e ,  p r e i n d u c t i o n ,  p o s t i n d u c t i o n  
and p o s t s u r g i c a l  plasma samples  were drawn f o r  g l u c o s e  (G),  i n -  
s u l i n  ( I ) ,  and c o r t i s o l  (C) .  Glucose  i n f u s i o n  was main ta ined  
c o n s t a n t  w i t h  i n f u s i o n  pumps f o r  4-6 h r s  p r i o r  t o  and d u r i n g  s u r -  
ge ry .  A d d i t i o n a l  f l u i d  l o s s  d u r i n g  s u r g e r y  was r e p l a c e d  by I.V. 
f l u i d s  w i t h o u t  d e x t r o s e .  S i x t e e n  NB undergo ing  e l e c t i v e  s u r g e r y  
were i n c l u d e d  i n  t h e  s t u d y .  Mean weigh t  5 . D .  a t  t ime  o f  s u r g e r y  
was 304051546g; p o s t n a t a l  a g e  ranged  from 1 day t o  40 weeks and 
d u r a t i o n  of  g e n e r a l  a n e s t h e s i a ,  83+35 minu tes .  Glucose  was in -  
f u s e d  a t  a  r a t e  of  4.0+1.2mg/kg/min. 

B a s e l i n e  P r e i n d u c t i o n  P o s t i n d u c t i o n  P o s t s u r g e r y  * 
G(mg/dl) 88.3+11.0 97.3a+2i .5 129.5b+36 .2* 210.4Cf109.3 
I ( u u / m l )  1 4 . 1 1  3.5 14.4 - 3 .5  14 .8  + 3.4 20.2 12 .5  
c ( u a I d 1 )  1 1 . 9 2  8 . 3  12 .4  2 8 . 7  13 .4  + 8 .2  22.2 2 10.6* 
*p<0.001 v s .  b a s e l i n e ;  b v s  a ,  p<0.001;  c  v s  b ,  pc0.004.  

H was found i n  10116 N.B.; i n f a n t s  w i t h  H had s i g .  (p<.01) 
lower  we igh t  (224127128 v s  4 3 6 7 5 2 4 8 g )  t h a n  i n f a n t s  w i t h o u t  H 
b u t  t h e r e  were no s i g .  d i f f e r e n c e s  i n  p o s t n a t a l  a g e  o r  d u r a t i o n  
of  s u r g e r y  between t h e s e  two groups .  I n  c o n c l u s i o n :  (1) G r i s e s  
s i g n i f i c a n t l y  soon a f t e r  i n d u c t i o n  and remains  e l e v a t e d  d u r i n g  
s u r g e r y .  (2 )  I changes a r e  minimal and v a r i a b l e .  (3 )  C does  n o t  
change s i g n i f i c a n t l y  u n t i l  end of  s u r g e r y .  F a c t o r s  o t h e r  t h a n  
C and I a p p e a r  t o  c a u s e  H d u r i n g  s u r g e r y .  

[ 1 5 ~ ] ~ ~ ~ ~ ~ ~  METABOLISM IN HYPOGLYCIN-TREATED RATS: e l229  E V I D E N C E  FOR THE SACCHAROPINE PATHWAY AS THE MAJOR 
PATHWAY IN VIVO. D .  Hyman, G, J .  A b e r h a r t ,  and 

K. Tanaka,  Yale Univ.-Sch.of Med., New Haven, CT and Worces te r  
Fdn. Exo. B i o l . .  Shrewsburv.  MA (Soon. bv L.E. Rosenbera ) .  

  he' mechanikm o f  the ; n i t i a i  'steps -in l y s i n e  meta6dlism i n  
v i v o  i s  u n s e t t l e d ,  a l t h o u g h  enzymic e v i d e n c e  s u g g e s t s  t h x  
metabo l i sm proceeds  v i a  c o n j u g a t i o n  o f  t h e  €-amino group wi th  
a - k e t o g l u t a r a t e  forming s a c c h a r o p i n e  (SAC). An a l t e r n a t e  pathway 
i n v o l v e s  removing t h e  a-amino group and c y c l i z a t i o n  t o  form 
p i p e c o l i c  a c i d  ( P I P ) .  Both hypo theses  p ropose  t h a t  o -aminoad ip ic  
a c i d  (AA) i s  produced a f t e r  t h e s e  i n i t i a l  s t e p s .  E l u c i d a t i o n  o f  
t h i s  pathway i s  impor tan t  t o  unders tand  t h e  m e t a b o l i c  b a s 1 3  of  
s a c c h a r o p i n u r i a  and p i p e c o l i c  a c i d u r i a .  We a d m i n i s t e r e d  [ N]-  
l y s i n e  l a b e l l e d  a t  t p ~  a o r  E p o s i t i o n  t o  h y p o g l y c i n - t r e a t e d  
r a t s  and d e t e r m i n ~ d  N en r ichment  o f  aminoacid i n t e r m e d i a t e s  
u s i n g  GC/MS. Hypoglycin i n h i b i t s  glutaryl-CoA dehydrogenase ,  
c a u s i n g  a ~ m u l a t i o n  o f  g l u t a r i c  a c i d ,  AA, and SAC i n  u r i n e .  
When L-[n- N l l y s i n e  was a d m i n i s t e r e d ,  SAC and AA were e n r i c h e d  
18.2 and 1 7 . 6  atom %, r e s p e c t i v e l y .  PIP was no t  e n r i c h e d .  Peak 
enr ichment  o f  blood AA o c c u r r e d  s l i g h t l y  l a t e r  than  peak l y s i n e  
e n r i c p y e n t ,  s u g g e s t i n g  a p r e c u r s o r - p r o d u c t  r e l a t i o n s h i p .  
L- [E-  N l l y s i n e  a d m i n i s t r a t i o ?  caused enr ichment  o f  u r i n a r y  SAC 
comparable t o  t h a t  wi th  L-[a- 'Nl lys ine  b u t  u r i n e  and plasma AA 

;;1̂ P5 n o t  e n r i c h e d .  Ur ina ry  PIP was 15 .7  atom % e n r i c h e d .  W i t h  D- 
N l l y s i n e  t h e r e  was 80.6 atom % enr ichment  i n  u r i n e  PIP,  and 

no enr ichment  o f  SAC o r  AA. These d a t a  i n d i c a t e  t h a t  L - l y s i n e  i s  
mainly metabo l ized  v i a  SAC and A A ,  w i th  a  small  p o r t i o n  s e t a b o -  
l i z e d  t o  PIP,  a  dead end p roduc t .  
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