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The h y p o t h e s i s  w a s  t e s t e d  t h a t  a l a n i n e  m i g h t  h a v e  a n  
u n i q u e  p r o t e i n  s p a r i n g  e f f e c t  b y  d e c r e a s i n g  t h e  c a t a b -  
o l i s m  i n  m u s c l e  o f  e s s e n t i a l  a m i n o  a c i d s  i n  o r d e r  t o  
s u o o l v  t h e  a l a n i n e - s l u c o s e  c v c l e .  T h r e e  i n f a n t s  w i t h  

- A  A 

p r o p i o n i c  a c i d e m i a ,  o n e  w i t h  i s o v a l e r i c  a c i d e m i a ,  a n d  
o n e  w i t h  OTC d e f i c i e n c y ,  w e r e  s t u d i e d .  F i r s t ,  t h e  r e -  
q u i r e m e n t s  o f  p r o t e i n  a n d  c a l o r i e s  f o r  o p t i m a l  g r o w t h  
w e r e  d e t e r m i n e d .  A l a n i n e  w a s  a d d e d  i s o c a l o r i c a l l y  t o  
d i e t s  c o n t a i n i n g  l e s s  p r o t e i n .  W e i g h t  g a i n  i n c r e a s e d  
s i g n i f i c a n t l y  ( p < 0 . 0 0 1 )  b y  a n  a v e r a g e  o f  1 5  g / d a y  when 
0 . 0 5 - 0 . 2 5  g/Kg o f  a l a n i n e  w e r e  a d d e d  t o  c o n t r o l  d i e t s  
o f  7 0 - 1 3 0  K c a l s / K g  a n d  0 . 5 5  t o  1 . 0  p r o t e i n / K g .  N i t r o -  
g e n  b a l a n c e  a l s o  i n c r e a s e d  s i g n i f i c a n t l y  ( ~ ' 0 . 0 0 1 )  b y  
15mg/Kg. T h e s e  i n c r e a s e s  i n  w e i g h t  g a i n  a n d  n i t r o g e n  
b a l a n c e  c o r r e l a t e d  w i t h  t h e  a m o u n t  o f  a l a n i n e  a d d e d .  
A l a n i n e  s u p p l e m e n t a t i o n  e n a b l e d  o p t i m a l  g r o w t h  ( 2 3 - 3 9  
g / d a y )  a t  l o w e r  l e v e l s  o f  t o t a l  n i t r o g e n  i n t a k e  t h a n  
d i d  d i e t s  h i g h e r  i n  w h o l e  p r o t e i n .  O t h e r  e x p e r i m e n t s  
s h o w e d  t h a t  a l a n i n e  a l s o  d e c r e a s e d  t h e  c a l o r i c  r e q u i r e -  
m e n t  f o r  g r o w t h .  T h e s e  e f f e c t s  w e r e  n o t  s e e  w i t h  o t h e r  
n o n e s s e n t i a l  g l u c o n e o g e n i c  a m i n o  a c i d s  s u c h  a s  g l y c i n e  
o r  g l u t a m a t e .  A l a n i n e  s u p p l e m e n t a t i o n  s h o u l d  b e  u s e f u l  
i n  o t h e r  p a t i e n t s  w i t h  d i s o r d e r s  o f  a m i n o  a c i d  m e t a b o -  
l i s m .  I t  may h a v e  u t i l i t y  i n  o t h e r  c a t a b o l i c  s t a t e s  i n  
w h i c h  p a t i e n t s  a r e  c a n d i d a t e s  f o r  h y p e r a l i m e n t a t i o n .  

A NOVEL DIABETES SYNDROME IN AMERICAN BLACKS (TYPE 
-1 3 A 2 1.5  DIABETES) : INSULIN SECRETORY AND BINDING 
w 1 L w 3 ~ ~ ~ ~ ~ ~ ~ .  W:E. Winter,  N .  K .  Maclaren, W .  J .  R i l e y ,  

M .  S .  Kappy, J .  Jensen ,  and R. S p i l l a r .  Depts.  Pathology and 
P e d i a t r i c s ,  U n i v e r s i t y  o f  F l o r i d a ,  G a i n e s v i l l e ,  F l o r i d a .  

We have r e c e n t l y  d e s c r i b e d  an e a r l y  o n s e t  (<30y/o) d i a b e t e s  
syndrome (1 .5  d i a b e t e s )  i n  Blacks c h a r a c t e r i z e d  by 1 )  Absence 
of HLA DR3 and DR4 (unusual  i n  whi tes  (3%) v s  Blacks w i t h  d i a -  
b e t e s  (26%) ) and i s l e t  c e l l  a u t o a n t i b o d i e s ,  2) i n s u l i n  depen- 
dence a t  o n s e t ,  3) f r e q u e n t  n o n i n s u l i n  dependent course  t h e r e -  
a f t e r  and 4)  f requent  autosomal dominant fami ly  h i s t o r y  of 
d i a b e t e s .  We s t u d i e d  14 such  p t s  (1.5 DM) f o r  t h e i r  plasma C- 
p e p t i d e  (CP) responses  t o  o r a l  s u s t a c a l  (4 c a l / k g )  and t h e i r  
monocyte i n s u l i n  b ind ing  c h a r a c t e r i s t i c s .  S i x  c o n t r o l s  (C) and 
5  p t s  wi th  c l a s s i c a l  IDD were a l s o  s t u d i e d  f o r  CP responses .  
Peak s t i m u l a t e d  CP l e v e l s  f o r  t h e  1 . 5  DM p t s  ( 0 . 3 1 5 . 8  pmol/ml) 
were l e s s  than  C ( 0 . 7 8 9 . 0 5 ;  p=0.004),  bu t  g r e a t e r  than  IDD 
(0.05+0.02) d e s p i t e  t h e i r  having d i a b e t e s  of g r e a t e r  d u r a t i o n  
( 4 ~ 3  y e a r s  f o r  IDD vs  1 1 9 0  y e a r s  f o r  1 .5  DM). Maximal i n s u l i n  
b ind ing  i n  t h e  1.5 DM p t s  was no d i f f e r e n t  from 18 c o n t r o l s  
(8.9+3.1% v s  7.4+1.6%; p=0.10) ,  and a l l  1 . 5  DM p t s  had normal 
i n s u l i n  a f f i n i t i e s .  I n s u l i n  r e c e p t o r  s i t e s  were i n c r e a s e d  i n  
p t s  wi th  1 .5  DM (29.7K+24 s i t e s / p e r i p h e r a l  monocyte) over  C 
(13.2KSK; p<0.01) .  1 . 5  DM i s  reminiscent  o f  Jamacian ( J )  
t y p e  d i a b e t e s .  In  summary, 1 . 5  DM p a t i e n t s  had CP responses  
i n t e r m e d i a t e  between IDD and C. In  g e n e r a l ,  t h e r e  were no 
d e f e c t s  i n  i n s u l i n  b ind ing  o r  a f f i n i t y ;  however t h e r e  appears  
t o  be  u p r e g u l a t i o n  o f  t h e  number of i n s u l i n  r e c e p t o r s  secon- 
d a r y  t o  i n s u l i n o p e n i a .  

MORPHOGENESIS AND MALFORMATIONS 

A NEW DYSMORPHIC SYNDROME WITH CNS, RENAL, AND 
SKELETAL ABNORMALITIES. H o l l  H. Ardin e r ,  S t e  hen 1245 M. Bonsib,  James W. Hanson. (:pons. by Eamuel ,Emon). 

The U n i v e r s i t y  of Iowa Col lege  of Medicine,  Depts.  of P e d i a t r i c s  
and Pa thology ,  Iowa C i t y .  

We r e p o r t  a  p a t i e n t  w i t h  a  syndrome of  d i s t i n c t i v e  f a c i a l ,  
o c u l a r ,  CNS, s k e l e t a l ,  and r e n a l  a b n o r m a l i t i e s .  His p a s t  h i s t o r y  
was remarkable f o r  c o n g e n i t a l  c a t a r a c t s ,  marked developmental  
d e l a y ,  and moderately s e v e r e  s c o l i o s i s .  A convuls ive  d i s o r d e r  
was recognized  a t  18 y e a r s  of age.  Numerous f r a c t u r e s  w i t h  poor 
h e a l i n g  began o c c u r r i n g  a t  age 23. He subsequent ly  developed 
ev idence  of p r o g r e s s i v e  kidney d i s e a s e  l e a d i n g  t o  d e a t h  from 
r e n a l  f a i l u r e  a t  age 32. Dysmorphic f e a t u r e s  when seen  s h o r t l y  
b e f o r e  h i s  demise inc luded  a  f l e s h y  f a c e ,  a  bu lbous ,  up turned  
nose ,  l a r g e  tongue,  s h o r t  neck ,  s e v e r e  s c o l i o s i s ,  s h o r t  l imbs  
w i t h  smal l  hands and f e e t ,  s h o r t ,  broad d i g i t s ,  and c l i n o -  
d a c t y l y .  Renal pathology r e v e a l e d  a  t u b u l o i n t e r s t i t i a l  n e p h r i t i s  
s i m i l a r  t o  t h a t  seen  i n  J e u n e ' s  a s p h y x i a t i n g  t h o r a c i c  d y s p l a s i a ,  
Als t rom's  syndrome o r  n a i l - p a t e l l a  syndrome, a s  w e l l  a s  a  
prominent mesangial  p r o l i f e r a t i v e  g l o m e r u l o n e p h r i t i s  bu t  c l i n i c -  
a l  f e a t u r e s  were n o t  c o n s i s t e n t  w i t h  any of t h e s e  d i s o r d e r s .  
Other au topsy  a b n o r m a l i t i e s  inc luded  neuromigra t iona l  b r a i n  
d e f e c t s  and d i f f u s e  markedly s o f t e n e d  bones w i t h  m u l t i p l e  f o c i  
of  apparen t  h e a l i n g .  An o l d e r  b r o t h e r  was r e p o r t e d  t o  have had 
t h e  same phenotype,  bu t  d ied  a t  age 13 y e a r s  wi thout  an au topsy .  
An o therwise  n e g a t i v e  fami ly  h i s t o r y  s u g g e s t s  e i t h e r  autosomal 
r e c e s s i v e  o r  X-linked i n h e r i t a n c e .  We sugges t  t h a t  t h i s  may be a  
d i s t i n c t i v e  and prev ious ly  unrecognized d i s o r d e r .  

ANTENATAL STUDY OF CRANIOFACIAL DEVELOPMENT. .Tason 
C. Bi rnholz .  (Spon. by C a r l  Hunt) Rush Medical  Col le -  1246 ege,  Dept.  o f  Radiology,  Rush-F'resbyterian - S t .  Luke 

Medical  Center ,  Chicago, I l l .  
Newer u l t r a s o n i c  imaging systems w i t h  submi l l imeter  r e s o l u -  

t i o n  e n a b l e  v i s u a l i z a t i o n  f a c i a l  d e t a i l s .  The bony s k e l e t o n  i s  
observed from 11 weeks g e s t a t i o n a l  age ,  t h e  o p t i c  g lobes  from 1 5  
weeks, and t h e  remaining s o f t  t i s s u e s ,  p r o g r e s s i v e l y ,  a f t e r  18 
weeks. 

F a c i a l  views provide  a  p e r c e p t u a l l y  f a c i l i t a t e d  focus  f o r  
e x p e c t a n t  p a r e n t s .  Such views a r e  sought r o u t i n e l y  i n  each of 
our  2nd and 3rd t r i m e s t e r  examina t ions .  T e c h n i c a l l y ,  f a c i a l  s t u -  
dy can  be  used f o r  mapping c r a n i o f a c i a l  developmental  sequences 
and f o r  d e t e c t i n g  bony d y s p l a s i a s ,  f o c a l  anomalies o r  d i s t r u p t -  
i o n s  ( c l e f t s )  b e f o r e  t h e  s t a r t  of  t h e  3rd t r i m e s t e r .  S p e c i f i c  
c h a r a c t e r i s t i c s  and anomalies d e t e c t e d  a n t e n a t a l l y  have inc luded  
c l o p i n g  forehead ,  f l a t  n a s a l  a n g l e ,  microphthalima, hypote lor i sm,  
e p i c a n t h a l  f o l d s ,  malar and mandibular hypoplas ias ,  c l e f t  l i p ,  
e longa ted  phi l t rum,  macrogloss ia ,  and v a r i o u s  a b n o r m a l i t i e s  of 
e a r  shape,  s i z e  o r  l o c a t i o n .  Angular and s p a t i a l  r e l a t i o n s  b e t -  
ween s k e l e t a l  p a r t s  can be  q u a n t i t a t e d  and c o r r e l l a t e d  wi th  ges- 
t a t i o n a l  age.  

These methods have been a p p l i e d  i n  f a m i l i e s  a t  r i s k  f o r  c ran-  
i o f a c i a l  anomalies ( i . e .  Crouzon's  d i s e a s e )  a s  a  p a r t  o f  g e n e r i c  
counse l ing .  

EFFECTS O F  GRADED HYPOXIA ON CEREBRAL ETIOLCGY OF MENTAL RETARDATION I N  INSTITUTIONALIZED 
PHOSPHATE POTENTIAL IN NEWBORN LAMBS: A 
CRITICAL BIOENERGETIC LEVEL. Donald P. Younkin,' 

L. Craig \Vagerle,* Maria Delivoria-Papadopoulos, John Maris'" Geoffrey F l o r i d a  Col lege  of Medicine, Department of P e d i a t r i c s ,  Tampa. 
Rose,* Brit ton Chance.* Univ. of PA., Depts. of Neurol., Physiol., We s t u d i e d  225, non-selected,  i n s t i t u t i o n a l i z e d  i n d i v i d u a l s  - 
Biochem. and Biophys., Phila. PA. w i t h  mental  r e t a r d a t i o n  (MR). Profound MR was p r e s e n t  i n  176 

These exper iments  were  designed t o  measure  the  e f f e c t s  of graded (78%) ,  s e v e r e  i n  34  (15%) ,  moderate i n  5 and m i l d  MR i n  one ;  i n  
hypoxia on  cerebra l  phosphorus containing compounds (ATP; phosphocre- 4  Young c h i l d r e n  I Q  s c o r e s  were n o t  a v a i l a b l e .  Ninety p a t i e n t s  
at ine,  PCr;  inorganic phosphate, Pi) a n d  cerebra l  pH in newborn lambs. (40%) were non-ambulatory. Cerebra l  pa l sy  was noted i n  134 o r  
The  ~ h o s ~ h a t e  ootential  (PCrlPi)  has ernereed a s  a  measure of bioener- 59% of t h e  i n d i v i d u a l s  ( s p a s t i c  i n  116, c h o r e o a t h e t o i d  i n  2  and . . 
r t i c  reserve. '1n tissues of  mature  a n i m z s ,  rest ing P C r l P i  i s  > 7 and mixed i n  1 6 ) ,  e p i l e p s y  i n  120 (5311, b l i n d n e s s  i n  41 (18%) and 
eve ls  < 1.0 a r e  associated with lac t ic  acidosis and cellular  injury. We d e a f n e s s  i n  22 p a t i e n t s  (10%). There were 147 males  and 7 8  

measured cerebra l  pH and phosphate potential  with sur face  coil 31-P- f a d e s ;  197 were 19 y e a r s  o l d  o r  younger. The p a t i e n t s  were 
NMR spectroscopy in paralyzed, venti lated newborn lambs (<7 D). PCr  c l a s s i f i e d  i n  5  c a t e g o r i e s :  
and Pi were  measured from spec t ra l  heights; pH was calculated from the 
spec t ra l  shift  of Pi  relat ive t o  PCr. In control  lambs ( P a 0 2  > 75 mmHg), 1.  Recognizable c o n d i t i o n s  of known e t i o l o g y ,  128 p a t i e n t s ,  
ce rebra l  P C r l P i  was  Q 1.7. DH -7.1. Moderate h v ~ o x i a  ( P a 0 7  35-43 (19 p a t i e n t s  w i t h  mendelian and 9  w i t h  po lygenic  / - -. .-  
m m H d  did not a l te r  t h e  i e i e b r a l  ~ h o s o h a t e  ~ o t e i t i a l  or DH. Severe m u l t i f a c t o r i a l  i n h e r i t a n c e ,  21 wi th  chromosome a b e r r a t i o n s  

hypoGa ( P a 0 2  13-20 mmHg) cause> a  ' rapid 'decline in P ' C ~ I P ~  which and 79  w i t h  e n v i r o m e n t a l  i n j u r i e s ) .  
s tabil ized a f t e r  5  min a t  - 1.0; pH did not fa l l  a s  fast ,  bu t  did not 2. Recognizable c o n d i t i o n s  of undetermined e t i o l o g y ,  
plateau. PCr!Pi recovered t o  rest ing leve!s ir. 2.5 rnin and preceded pH 15 p a t i e n t s .  

chan e s  Extreme hypoxia ( P a 0 2  < 12 mmHg) caused a  precipitous drop 3. P r e s m e d  e t i o l o g y ,  28  p a t i e n t s .  
in ~ E r / b i  t o  2. 0.7 and t h e  recoverv t i m e  increased t o  4.5 min. When 4. c o n d i t i o n s  w i t h  MCuMR, 7  P a t i e n t s .  
PCr/P,  fell below 0.7. MABP beean ;o fall: if hvooxia was reversed. the  5.  Unknown 'Ond l t l ons  with MR without MCA, 47 Patients. 

, <. 
recovery t i m e  increased t o  12.5 min; if hypoxia was no t  reversed; t h e  
lamb promptly expired. These studies demons t ra te  t h a t  newborn lambs Only 18 p a t i e n t s  (8%) had Down syndrane ;  canbin ing  c a t e g o r i e s  
develop lactic acidosis a t  a  PCr/Pi % 1.0 and have  a  "critical" PCr lP i  of 1 and 3 ,  p o s t n a t a l  b r a i n  i n j u r y  was found i n  32  p a t i e n t s  (14%) 
-0.7 a t  which the recovery t ime is prolonged a s  much a s  >-fold and and P e r i n a t a l  b r a i n  i n j u r y  i n  51 (23%) .  Recognizable c o n d i t i o n s  

beyond which t h e  lamb dies, probably f rom cardiogenic shock. were found i n  142 o r  62.8% o f  t h e  p a t i e n t s .  
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