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THE MEASUREMENT OF 5 '  ADENOSYLLO-IN IN SERUM MAY CHRONIC RENAL DISEASE IN~TYPE I GLYCOGEN STORAGE 
PROVIDE A RAPID METHOD OF DETERMINING THE CAUSE OF 

H u m  Genet ics ,  Yale Univ. Schcol o f - ~ e d .  i& Haven, ~onn.  
Methy lmlon ic  acidemia (MMA) is either due t o  a d e f i c i e n c y  o r  

a d e f e c t i v e  form o f  methylmlonyl-CoA mutase, o r  from d e f i c i e n t  
format ion o f  the cobalamin (Cbl) c o f a c t o r  f o r  this enzyme, 5 '  
deoxyadenosylcobalamin (ad-1). I t  is important  t o  e s t a b l i s h  
the cause  e a r l y  because d e f e c t i v e  s y n t h e s i s  o f  ado-1 can 
respond t o  t r ea tmen t  w i th  h y d r o x e l .  A t h e r a p e u t i c  trial wi th  
hydroxo-Cbl and a n a l y s i s  o f  f i b r o b l a s t  c u l t u r e s  f o r  the mtase 
enzyme h a s  been used to d i s t i n g u i s h  these forms. A 6 week o l d  
female  was found t o  have MMA a f t e r  p re sen t ing  wi th  vomiting and 
dehydration. I n i t i a l  t r e a t m n t  included hydroxo-Cbl w i th  p r o t e i n  
r e s t r i c t i o n  and t h e  i n f a n t  improved. F i b r o b l a s t  c u l t u r e s  by 
g e n e t i c  complementation indicated t h a t  t h e  i n f a n t  has  a n  
a b n o r m l i t y  o f  methylmlonyl  CoA mutase o f  mt c l a s s  o f  
mutat ions ,  gene ra l ly  unresponsive t o  h y d r o x a l .  A specific RIA 
f o r  a d o 4 3 1  has  become a v a i l a b l e  and the serum concen t r a t ion  o f  
t h i s  co fac to r  was 400pg/ml ( n o r m 1  60-120pg/ml), wh l l e  the 
infant was r e c e i v i n g  hydroxo431 i n d i c a t i n g  t h a t  t h e r e  was no 
impairment i n  the synthesis o f  ado-Cbl. Thus, this provided 
a d d i t i o n a l  evidence to the g e n e t i c  complementation s t u d i e s  that 
e s t a b l i s h e d  the d e f e c t  i n  this i n f a n t  t o  rest wi th  the enzyme, 
methylmlonyl  CoA mutase. The improvement cont inued after 
withdrawal o f  h y d r o x e l  i n d i c a t i n g  t h a t  the i n i t l a l  response 
was due t o  the d i e t a r y  r e s t r i c t i o n  o f  p ro t e in .  

FATAL CARDIOMYOPATHY INCYTOCHFOME OXIDASE DEFICIENCY: 
LIGHT MICROSCOPIC, HISTOCHEMICAL, BIOCHEMICAL AND 
ELECTFaNMICKOSCOPIC STUDY C.H. Chang, R. Poland, e998 B.H. Fabinson and S. DiMauro. Wayne S t a t e  Univ Sch 
of Med, Ch i ld ren ' s  Hosp i t a l  of Michigan, Dept of Peds , 
D e t r o i t ,  Mich and Columbia Univers i ty ,  The Hosp i t a l  

f o r  S i ck  Chi ldren,  Dept of Peds, New York, NY. 
A black male and a whi te  female neonate p re sen ted  wi th  r e s p i r -  

a t o r y  d i s t r e s s ,  profound metabol ic  a c i d o s i s  and p rog res s ive  
c a r d i a c  f a i l u r e .  Cytochrome oxidase  de f i c i ency  was demonstrated 
i n  s k e l e t a l  muscles i n  both  cases .  Both bab ie s  were t r e a t e d  wi th  
L-carni t ine  wi thout  response and d i ed  a f t e r  1 8  days. On pos t -  
mortem examination, hyper t rophic  cardiomyopathy was found t o  be 
t h e  main cause of t h e i r  demise. H i s to log ic  b r a i n  s t u d i e s  showed 
f o c a l  g l i o s i s  and l e s i o n s  sugges t ive  of Leigh 's  d i sease  were 
absen t .  Light  and e l e c t r o n  microscopic examinations, h i s t o -  
chemical and biochemical s t u d i e s  were performed on ca rd i ac  
muscle and s k e l e t a l  muscles i n  both  c a s e s ,  and mitochondria l  
enzyme p r o f i l e  on f i b r o b l a s t  c u l t u r e  i n  one case .  F a t a l  cardio-  
myopathy occu r r ing  i n  infancy i s  known t o  be a s soc ia t ed  wi th  
s e v e r a l  metabol ic  d i s o r d e r s ,  notably  Pompe's d i sease  and system 
c a r n i t i n e  de f i c i ency .  Cardionyopathy a s soc ia t ed  with cytochrome 
oxidase  de f i c i ency ,  a r e c e n t l y  desc r ibed  mitochondria1 d i s o r d e r  
a s soc ia t ed  wi th  e a r l y  death  i n  infancy,  has  n o t  been descr ibed.  
Cytochrome oxidase  de f i c i ency  needs t o  be included i n  t h e  
inc reas ing  l i s t  of causes  o f  cardiomyopathy, e s p e c i a l l y  t hose  
occu r r ing  i n  e a r l y  childhood. 

DIABETES AND OCULAR AND RENAL COMPLICATIONS: H. P e t e r  
Chase, William E. Jackson, Sandy Hoops, 
S i e  l i n d e  Freed, Rebecca S. Cockerhan, andDonough 999 OfB%n. Barbara h v i s  Center f o r  Childhood 
Diabetes,  Univers i ty  of Colorado Health Sciences  
Center,  Department of P e d i a t r i c s ,  Denver, Colorado. 

This  s tudy  was designed t o  a s s e s s  t h e  r e l a t i o n s h i p  between 
d i a b e t e s  c o n t r o l  (monitored by yea r ly  o r  more f requent  HbA1 
determinat ions)  and t h e  ocu la r  and r e n a l  complicat ions  of type I 
diabetes .  149 p a t i e n t s  (aged 14 years)  wi th  type I d i a b e t e s  2 5 
yea r s  had microalbumin exc re t ion  r a t e s  (AER) determined i n  
r e s t i n g ,  peak exe rc i se  and overnight  u r ine  samples. They a l s o  had 
complete eye exams ( including f luo resce in  photography and 
f l ~ o r o ~ h o t o m e t r y ) .  FDAl l e v e l s  were a v a i l a b l e  (normal=6.3 t o  8.2) 
f o r  t h e  previous  3 t o  8 yea r s  f o r  a l l  subjects .  

99 s u b j e c t s  had a normal AER on a l l  3 u r ine  samples. An 
e l eva ted  AER [> 30 jg/min)  was found with  exe rc i se  i n  26 and 24 
had e l eva ted  l e v e l s  i n  a l l  3 samples. The mean & A l  f o r  t hose  
w i t h  a l l  no rma l  AER was 11.5+ 1.3 ( 2  1 S.D.) compared t o  12.7 5 
1.5 f o r  those  with any e l eva tzd  AER ( t - t e s t :  p<0.0001). 

60 c a s e s  had no eye changes and had a mean long i tud ina l  HbAl o f  
11.4 2 1.6 compared t o  89 s u b j e c t s  w i th  ocu la r  changes who had a 
mean HbA1 o f  12.2 + 1.3 ( t - t e s t :  p<0.0008). 

Chi-square a n a l y s i s  showed a s i g n i f i c a n t  r e l a t i o n s h i p  (p<0.03) 
between t h e  presence of e l eva ted  AER and of ocu la r  changes. 

This  s tudy shows a r e l a t i o n s h i p  between long i tud ina l  g lucose  
c o n t r o l  dur ing childhood and the  ocu la r  and r e n a l  a l t e r a t i o n s  o f  
type I diabetes .  
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C l i n i c a l  man i f e s t a t ions  of type I glycogen s to rage  d i sease  
(GSD-I) include growth r e t a r d a t i o n ,  hepatomegaly, l a c t i c  
a c i d o s i s ,  hyperuricemia and hyper l ip idemia.  Kidney enlargement 
is  common, but  r e n a l  d i sease  has  not  been apprecia ted a s  a 
major component of GSD-I. Of th i r ty - fou r  GSD-I p a t i e n t s  (32 
type I a  and 2 type Ib)  under our ca re ,  15 ch i ld ren  l e s s  than 10 
yea r s  o ld  have normal r ena l  funct ion.  Of t h e  19 o lde r  p a t i e n t s  
(11 t o  47 y ) ,  11 have evidence of d i s tu rbed  r e n a l  func t ion ,  
manifes ted by p r o t e i n u r i a ,  hyper tension o r  decreased c r e a t i n i n e  
c learance,  and t h r e e  p a t i e n t s  have died wi th  r e n a l  f a i l u r e  (18, 
24 and 28 y) .  Hyperuricemia had been wel l -control led  wi th  
a l l o p u r i n o l  and d i e t .  Only t h r e e  female p a t i e n t s  have had 
r ecu r ren t  u r ina ry  t r a c t  i n fec t ions .  We inves t iga t ed  two 
p a t i e n t s  (13 and 18 y) wi th  progress ive  d e t e r i o r a t i o n  of r e n a l  
func t ion  a f t e r  a long h i s t o r y  of p ro t e inu r i a .  Albuminuria of 
up t o  5 g/day was documented. Renal biopsy showed f o c a l  
segmental g lomeruloscleros is  and i n t e r s t i t i a l  f i b r o s i s .  
Nei ther  p a t i e n t  had evident  r e n a l  t ubu la r  dysfunct ion o r  
u r o l o g i c a l  abnorma l i t i e s .  Progress ive  r e n a l  dysfunct ion 
appears  t o  be a f r equen t  and s e r i o u s  p o t e n t i a l  complication of 
GSD-I. I t s  r e l a t i o n s h i p  t o  glucose-6-phosphatase de f i c i ency  i n  
t he  kidney i t s e l f ,  t o  t he  l ack  of e f f e c t i v e  d i e t a r y  management 
of hypoglycemia, o r  t o  r ecu r ren t  i n f e c t i o n  i s  unclear .  

THE EXAGGERATED "DIABETOGENIC STATE" OF PREGNANCY: 
EXOGENOUS PLACENTAL LACTOGEN (PL) ACCELERATES FETAL 
GROWTH IN THE RAT. James W. Co l l i n s  Jr,,  Sandra L. 01 00 1  inl lev. Daniel Merrick. Edward S. Ozata. Northwest- 
e rn  Univ* Med. School,  Depts., of Peds., Ob/Gyn, 
Chicago. 

As pregnancy progresses ,  "diabetogenic" f a c t o r s  develop i n  t h e  
mother which enhance metabol ic  f u e l  a v a i l a b i l i t y  t o  t h e  f e t u s .  
PL i s  one of t hese ,  The e f f e c t  of i nc reas ing  PL upon maternal  
and f e t a l  metabolism i s  unknown. We implanted osmotic minipumps 
loaded wi th  human PL (providing 75 ug PL/24 h r ) .  This  doubled PL 
conc. By day 18,  PL f e t u s e s  were s i g n i f i c a n t l y  heav ie r  (2.58+.04 
v 2,15+,07g, pc.01) and had l a r g e r  p l acen ta s  (,816+.02 v -578: 
.03g, p4,001) t han  c o n t r o l s  (C) . This  r e s u l t e d  i n p a r t  from en- 
hanced maternal  f u e l  a v a i l a b i l i t y  s i n c e  f e t a l  plasma glucose  
(50.8+3,8 v 33.2+4,3 mg/dl, p<,001) and i n s u l i n  (126.8+19.6 v 
79.2+7.1 uU/ml) were e levated wh i l e  f e t a l /ma te rna l  g lucose  r a t i o s  
d i d  not  d i f f e r  between PL and C, Of note ,  from day 18 t o  term, 
t h e  l i ve r /body  r a t i o  was s i g n i f i c a n t l y  diminished i n  PL, On 
t h e s e  days, plasma conc, of g lucose ,  i n s u l i n ,  and glucagon d i d  
not d i f f e r  between PL and C f e tu ses .  At b i r t h ,  PL pups were 
heavier  than C (5.62+.04 v 5.37+,06, p<.001) and demonstrated t h e  
normal su rge  i n  plasma glucose  'T68,2+4.6+95,7+10.3 mg/dl) and de- 
c r e a s e  i n  i n s u l i n  (97.2+18.0927.3+17:5 u~ lml ) ,  Plasma glucagon 
conc was normal, Exogenous PL enhances f u e l  a v a i l a b i l i t y  t o  t h e  
f e t u s  and a c c e l e r a t e s  growth. While t h i s  may be mediated by in- 
s u l i n ,  a growth s t i m u l a t i n g  hormone, t h e  r e l a t i v e l y  l imi t ed  he- 
p a t i c  growth i n  PL sugges t s  mechanisms o t h e r  t han  i n s u l i n  f o r  
growth s t imu la t ion .  

EFFECT OF INCREASING GLUCOSE CONCENTRATION ALONE ON 
PETAL GLUCOSE UTILIZATION. Jane E. DiCiacomo, 
Wil l iam W. Hay Jr .  and Freder ick C. B a t t a g l i a ,  Div. o f  A1002 -. P e r l n a t a l  Medicine, Un ive r s i ty  of Colorado School of 
Medicine, Denver, CO 80262 
F e t a l  u t i l i z a t i o n  o f  g l u c o s e  i s  r e l a t e d  t o  f e t a l  

g lucose  concentra t ion[Gl ,  but p rev ious  s t u d i e s  d i d  not  s e p a r a t e  
t h e  e f f e c t s  of )[GI and t h e  accompanying inc rease  i n  i n s u l i n [ I ] .  
To s tudy t h e  e f e c t s  o f  +[GI a l o n e  on f e t a l  g lucose  metabolism, E we infused U-' C-glucose, a n t i p y r i n e  ( t o  measure u m b i l i c a l  blood 
f low,  UBF), and somatosta t in[Sl  ( t o  suppress  i n s u l i n  r e l e a s e )  i n  
7 c h r o n i c a l l y  ca the t e r i zed  l a t e  g e s t a t i o n  f e t a l  lambs, measuring 
umbi l i ca l  O2 and g lucose  uptake (U02U, UGU) (Fick p r i n c i p l e )  and 
f e t a l  g lucose  u t i l i z a t i o n  and ox ida t ion  r a t e s  (CUR, GOxR) ( t r a c e r  
methodology) dur ing a c o n t r o l  per iod and a f t e r  a 3 hr[S] i n f u s i o n  
p l u s  90 minute hyperglycemic clamp. 
Resul ts :  [GI [ I ]  UBF U02U UGU G I R  CUR COxR 

mg/dl uU/ml ml/min/kg mmol/min/kg -----mg/min/kg------- 

Control  18.26 19.7 158.5 0.25 4.44 --- 4.90 2.65 
SD 2.73 7.1 41.1 0.06 !.03 --- 1.02 0.48 

[S]+[C] 42.52 13.5 144.4 0.291 -1.19 6.39 6.86 3.93 
SD 5.00 4.3 39.5 0.070 1.21 1.56 1.73 0.88 

P-value <0.01 >0.1 >0.1 >0.1 <0.01 ---<O.O2 <0.05 
Conc lus ions :  With a 1 3 0 % + i n  [GI, CUR i n c r e a s e d  by 40% and GOxR 
by 50%. T h i s  GUR r e s p o n s e  i s  l e s s  t h a n  t h e  maximal 2 - f o l d  
inc rease  p r e v i o u s l y  measured i n  t h i s  l abo ra to ry  w i t h + [ I l  a t  both 
e u g l y c e m i a  a n d +  [GI. Thus, (1 )  a c u t e  s u p p r e s s i o n  o f  i n s u l i n  
r e l e a s e  r e d u c e s  t h e  CUR r e s p o n s e  t o  hype rg lycemia ;  and ( 2 )  a t  
l e a s t  2 mechanisms c o n t r o l  f e t a l  me tabo l i c  response t o  changes i n  
[GI, one [I]-dependent and one [I]-independent. 
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