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We have s tud ied  a 6 month o l d  female who had two episodes o f  
le thargy ,  hepatomegaly, metabol ic ac idos is ,  and hypoglycemia 
w i t hou t  ke tos i s .  She had p e r s i s t a n t  hypocarni t inemia (avg f r e e  
3 . 6 ~  M, es ter .  4 . 7 ~  M; n l  f r e e  48+8, es te r .  6+3). D icarboxy l ic  
ac i du r i a  (C6-10) was present  dur i i ig  b u t  n o t  retween episodes. 
Ex t rac t s  o f  he r  cu l t u red  s k i n  f i b r o b l a s t s  had d e f i c i e n t  MCD 
a c t i v i t y :  p a t i e n t <  0.09 mU/mg; con t ro l s  (n=9) 1.85-3.66. A c t i v i -  
t i e s  of  palmi t y l -  , b u t y r y l -  and isovaleryl-CoA dehydrogenases 
were normal. We compared her  response t o  a 12 hour f a s t  be fore  
and a f t e r  1 month o f  therapy w i t h  100mg/kg/d L - ca rn i t i ne  (C) 
Fast hours sympt g l uc  HCO, f r e e  C es te r .  C 6-OHB AcAc 
pre-C 0 n l  72 16" 3.0 3.3 66 16 

12 coma 40 12 3.8 21.5 305 56 
on -C 0 n l  86 18 50.8 16.8 328 22 ~~- . - -  .-. -- 

12 n l  84 20 47.6 35.2 966 100 
Also, pre-C f a s t i n g  induced marked C6-10 d i ca rboxy l i c  ac i du r i a  
accompanied by accumulation o f  C10-14 f a t t y  acids i n  plasma. On 
C, u r i n a r y  d i ca rboxy l i c  ac ids  peaked a t  ~ 2 0 %  o f  pre-C l eve l s  
w i t h  l i t t l e  o r  no accumulation o f  C10-14 f a t t y  ac ids  i n  plasma. 

We conclude 1)  MCD de f i c i ency  i s  associated w i t h  ep isod ic  
ac idos is ,  d icarboxy l  i c  ac i du r i a  and C def ic iency ;  2) admin is t ra -  
t i o n  o f  C improved to le rance t o  f as t i ng ;  3) care should be taken 
t o  d i s t i n g u i s h  MCD de f i c i ency  from o the r  causes o f  C de f i c i ency .  

ALTERATIONS OF GLUCONEOGENESIS I N  VIVO BY GLYCEROL- 
3-PHOSPHATE: EFFECTS OF EARLY MmmRfTION.  Raul A. 1237 Wa n i r ,  L i 1  S t i e l  and F inn L i f s h i t z .  N. S h o r n .  

Hoso.. ~ o r n h i v h l . .  D e ~ t .  o t  Peds.. Manhasset. NY. 
t h e  i n  v i v o  e f f e c t s  o f  g l ~ c e ~ 0 1 - 3 - ~ h o s ~ h a t e  ( G ~ P )  on luco-  

ne g e n e 7  fFirn1 a l an ine  (Ala,  were i nve2 t i ga ted  i n  w e l l  Tc) and 
ra?nourjsged (M) r a t s .  ~ ~ x t y  t o  80 g  star r a t s  were made M 
by feed ing a 47 p r o t e i n  ( P r t ) ,  544: carbohydrate (Cho) d i e t  f o r  
4 weeks. C were f e d  a d i e t  w i t h  223 P r t  and 634 Cho. Both 
arouos rece ived ecual amounts o f  f a t .  v i tamins  and minera ls .  
i f t e r  an-overn ight  f a s t  t h e  r a t s  rece ived a s i n g l e  i .p.  dose of 
A la  ( 1  g lkg) ,  w i t h  o r  w i t hou t  p r i o r  p r im ing  w i t h  2 g l k g  G3P. 30 
min before  Ala.  Blood glucose (Glc) l e v e l s  were monitored f o r  
2 h r  and noted as changes over basel ine. The r e s u l t s  i nd i ca te :  
(1 )  Both groups o f  r a t s  produced Clc f rom Ala a t  the  same r a t e  
(F=2.89; df=1,60; NS). (2 )  When G3P was i n j e c t e d  before  Ala,  
blood Glc dec l ined i n  M r a t s  t o  l e v e l s  below base l ine  begin- 
n i ng  60 min a f t e r  A la  adm in i s t r a t i on  (F=E9.8; df=1,60; Pt0.001, 
compared t o  !.la a lone) .  C r a t s  had no i n h i b i t i o n  o f  Glc f o r -  
mat icn  by G3P. Conclusions: i n  M r a t s ,  G3P adm in i s t r a t i on  i n -  
h i h i t s  nonnal gluconeogenesis f rom Ala, i n  con t ras t  t o  C r a t s .  
i n  which both subst ra tes  show no i n t e r a c t i o n .  Therefore, these 
data support  t he  view t h a t  n u t r i t i o n a l  s t a tus  may p l ay  a r o l e  
i n  to le rance t o  g l yce ro l ,  t he  metabo l ic  p recursor  o f  63P, es- 
p e c i a l l y  e a r l y  i n  l i f e .  

GLYCOGEN IN FETAL LAMB LIVER IS  INCREASED DURING 
CHRONIC HYPERGLYCEMIA AND HYPERINSULINEMIA. 1238 David Warburton. ( Ipon. by T.G. Keens). 
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I stud ied the  developmental p r o f i l e  o f  glycogen, glycogen 
synthase and phosphorylase i n  l i v e r s  o f  con t ro l  f e t a l  lambs a t  
123, 131, and 142d ges ta t i on  ( te rm 150d) and i n  the  l i v e r s  o f  
t h e i r  tw ins  g iven intravenous glucose (16 i2  mg/kg/min, MkSE) 
from 112d onwards. Serum glucose (34 i2  mgld l )  and i n s u l i n  
(47 i11 uU/ml) i n  the  glucose t r ea ted  fe tuses were h igher  than 
serum glucose (19 i3  mg/dl , P < 0.01) and i n s u l i n  (14+2 ~ U / m l ,  
P < 0.01) i n  t he  con t ro l s .  

123d 131d 
Glycogen content 492 780 
ug/mg wet wt 319 1997 
Glycogen synthase a 1.6 1.5 
Nmole/min/mg p r o t  1.2 2.5 
Glycogen synthase a +  b 17.5 10.9 
Nmole/min/rng p r o t  12.6 18.4 
Phosphorylase a 3.1 3.9 
Nmole/min/mg p r o t  8.7 5.1 
Phosphorylase a + b 6.6 7.3 
Nmol e/mi n/mg p r o t  11.8 12.9 

142d 
1071 Control  
1307 Glucose 

1.5 Control  
1.5 Glucose 

13.7 Control  
11.3 Glucose 
2.1 Control  
5.4 Glucose 
7.6 Control  
9.5 Glucose 

Feta l  l i v e r  glycogen i s  increased dur ing  chron ic  hyperglycemia 
and hyperinsul inemia. The enzyme a c t i v i t i e s  were a lso  modi f ied  
by chron ic  hyperglycemia and hyperinsul inemia. 
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To investigate the acute effects of CHL on energy metabolism 
we have studied its effects on oxidative activity in isolated 
mitochondria from adult rat and newborn pig hearts. We have pre- 
viously shown acutely reduced myocardial function in newborn pig 
hearts in the presence of CHL. Respiratory substrates provided 
were pyruvate(~Y~)/malate(MA~) 7.1/4.7mM, glutamate(GLU) 18mM, 
durohydroquinone(DHQ) 1.62mM. a-ketoglutarate(AKG1 5mM, and suc- 
cinate(SUC) 10mM. State 3(ADP-stimulated) oxidation of PYR, MAL, 
GLU. and DHQ was unaffected or only mildly affected in the pres- 
ence of CHL concentrations as high as 500 pglml. Oxidation ofAKG 
and SUC was inhibited 39 and 55% respectively in rat and to a 
similar degree in pig heart by 50 ~glrnl CHL. State 4 oxidation 
was relatively unaffected. SUC oxidation was also observed in 
sonicated mitochondria and was unaffected by CHL, suggestingthat 
transport was the limiting factor in SUC oxidation. Measurement 
of SUC accumulation in mitochondria showed transport to be re- 
duced 75-84% in the presence of CHL (500 uglml). Studies in the 
presence of phthalonate indicated that succinate is primarily 
transported by the AKG carrier in the heart. CHL also inhibited 
mitochondria1 AKG release in the presence of MAL and GLU indicat- 
ing impairment of the malatelaspartate shuttle by CHL. Impairment 
of the malatelaspartate shuttle resulting from inhibition of the 
AKG carrier may contribute to the acute clinical toxicity of CHL. 

USE OF P-31 iWR I N  DIXXOSIS AND THERAPY OF A FAMIL- 

a1 240 IAL CARDI@WOPA!IW. Glenn Whitmn, Britton Chance, 
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An 8 old f w l e  with a familial congenital hypertrophic 
cardimppathy and cardiaregaly s h d  a chronic hyperchloremic 
acidosis, mnketotic fast ing hypoglycemia, n o m l  ketcgenesis 
f m  d u r n  chain triglycerides, but evidence of an a b n o m l  
r&x s ta te .  S e m  and muscle carnit ine content were low no-1, 
5 m carnit ine therapy had fai led to h a l t  disease progression. 
Muscle carnitine transferase ac t iv i ty  was elevated. To determine 
1) i f  i n  vivo P-31 NMR spectroscopy could detect a metab3lic ab- 
mrmality i n  h m  qccardium, and 2) i f  P-31 NMR could be used 
to evaluate therapy designed to inprove q c c a r d i a l  energy p r d -  
uction, measur-ts were made using a 'IMR-32 Oxford Research 
Systens magnet (30 an b r e ,  1.9 Tesla) with a 5 cm surface c o i l  
~ o s i t i o n e d  over the sternum. This denonstrated an a b n o m l l y  
low phosphocreatine/inorganic phosphate r a t i o  (PCr/P.) cmpared 
to control (1.0i0.05 vs 2.0k0.3, R<0.01) . PCr/Pi r&ined low i n  
the fasting stac& with o r  without a&ninistered o i l ,  but im- 
proved substantially following I.V. glucose o r  a carbhydrate 
enriched meal (PCr/Pi = 1.8?0.1, not different  f m  control) . We 
conclude t h a t  P-31 NMR can be used to evaluate the high energy 
~ b m h a t e  wrofile of the h m  heart. Fur themre .  when used i n  
& n j k c t i &  with dietary manipulations, it can be used to op- 
timize therapeutic interventions, a s  shmn i n  redox manipulations 
in another female who had skeletal  muscle cytochnme-b 
deficiency. (Biophys. Jour., Feb. 1984 abstract) 

ONTOGENIC REGULATION OF PHOSPHORYLASE KINASE (PK) 
IN RAT LUNG, J.A. Whjtsett, E. Feltner, W. Hull. 241 Children's Hospital, Univ. of Cincinnati 

Pulmonary glycogen serves as substrate for surfactant lipid 
synthesis by Type I1 cells during the perinatal period. Glyco- 
gen is depleted from these cells in association with activation 
of phosphorylase (phos b). Phos b is phosphorylated to phos a 
by phosphorylase kinase (PK). The present study tests the hypo- 
thesis that known depletion of pulmonary glycogen is associated 
with ontogenic changes in PK. Lung PK was quantitated by phos- 
phorylation of endogenous and exogeneous phos b assessed by 
SDS-PAGE and autoradiography. 3 2 ~ - ~ h o s  a was the major 
ca2+-dep phospho-protein in fetal lung cytosol by 2-D, IEF- 
PAGE, co-migrating with purified muscle enzyme. PK increased 
from day 17 to 20-21 gestation declining to undetectable levels 
wtthin a week of age. PK was ca2+-dependent, EC50 ca2+ 
10-7~. Exogenous phos b w s  readily phosphorylated by fetal 
but not adult cytosol. Added purified exogenous PK did not 
enhance 32~-phos a in postnatal lung. PK was also demonstra- 
ted in purified Type I1 cells from rat. Activity was highest 16 
hrs after isolation, decreasing during culture 3-4d. Conclu- 
sion: phosphorylase kinase activity was identified in cytosol 
from both Type I1 cells and fetal lung. PK increases prior to 
birth and decreases dramatically postnatally. Decreases in both 
phos b (substrate) and phosphorylase kinase may account for 
known postnatal decreases in phos a activity. High PK activity 
is associated with glycogen depletion and surfactant synthesis 
in the Type I1 cells at 20-21d gestation in the rat. 
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