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INTRINSIC REGULATION OF GLYCOGEN PARTICLES: LIVER v.  
SKELETAL MUSCLE. P h i l i p  A.  Gruppuso, David L. 
Braut i  an (Spons. by Robert Schwartz).  Dept. of Pedi- ,1009 atr icsgar ld  Biochemistry, Brown Univ., Providence, RI 

Regulation of glycemia r equ i r e s  t he  p rec i se  con- 
t r o l  of glycogen metabolism. Regulation i n t r i n s i c  t o  

the  protein-glycogen complex can be s tud ied  by " f l a sh  ac t iva t ion"  
of g lycogenolysis .  In  t h i s  procedure, t he  add i t i on  of Ca++ and 
MgATP t o  p u r i f i e d  r a b b i t  s k e l e t a l  muscle glycogen p a r t i c l e s  re- 
s u l t e d  i n  conversion of 80% of phosphorylase ( P )  t o  t he  a c t i v e  
form i n  1  min, followed by r e t u r n  t o  base l ine  (5%) by 2  min. 
Using 32~-ATP,  phosphorylation of P, p-subunit of phosphorylase 
kinase  (PK), glycogen synthase  (GS) and an un iden t i f i ed  32kDa 
p ro te in  was detected by PAGE-SDS. Act ivat ion of P  and 3 2 ~  label-  
i ng  were Ca++-dependent and temporally p a r a l l e l ,  a s  were i n a c t i -  
va t ion  and dephosphorylation. Unident i f ied  p ro t e ins  a t  69kDa and 
19kDa were labeled independently of Ca++ and were not dephosphor- 
y l a t ed .  In  c o n t r a s t ,  hepa t i c  glycogen p a r t i c l e s  could not be 
" f l a sh  ac t iva t ed" ,  even wi th  a t tempts  t o  f u r t h e r  optimize condi- 
t i o n s .  Labeling showed no Ca++-dependent phosphoryla t ion,  but 
add i t i on  of CAMP-dependent p ;ote in  kinase  phosphorylated a- and 
p-subunits of PK ( a s  wel l  a s  GS and t h e  32kDa p ro te in )  i n  l i v e r ,  
a s  i t  had i n  s k e l e t a l  muscle preparat ions .  Nonetheless,  " f l a sh  
ac t iva t ion"  of hepa t i c  glycogen p a r t i c l e s  d id  not occur even upon 
add i t i on  of CAMP o r  t h e  p ro t e in  k inase  c a t a l y t i c  subun i t .  We 
conclude: 1 )  Only Ca++ and MgATP a r e  needed t o  t r i g g e r  glycogeno- 
l y s i s  i n  muscle glycogen p a r t i c l e s ;  2) Additional unknown f a c t o r s  
a r e  r equ i r ed  i n  l i v e r  glycogen p a r t i c l e s ,  even fol lowing CAMP- 
dependent phosphorylation; 3 )  There a r e  fundamental d i f f e rences  
i n  t he  r egu la t ion  of l i v e r  and muscle glycogen metabolism. 

METABOLISM OF C-PEPTIDE I N  THE PREGNANT RHESUS MONKEY. 
P h i l i p  A .  Gruppuso , John g. w, Prabhat Sehgal , 
Bruce Frank, Robert Schwartz,  Dept. P e d i a t r i c s ,  Brown a1010 Unive r s i ty ,  . . Providence, R I ,  New England Primate Cen- 
t e r ,  E l i  L i l l y  Co. 

The assessment o f  f e t a l  and maternal  B-cell  func- 
t i o n  by C-peptide measurement r equ i r e s  an understan- 

d ing of i t s  metabolism i n  pregnancy. We gave 1251-tyrosylated- 
C-peptide ( I-cP) t o  6 pregnant Rhesus monkeys by bolus  followed 
by constant  i n fus ion .  This  r e s u l t e d  i n  a  s t eady  s t a t e  i n  t h e  ma- 
t e r n a l  c i r c u l a t i o n  o f  immunoprecipitable cpm, a s  measured us ing 
excess  C-peptide ant iserum.  At t h e  end o f  t h e  2 o r  4  h r  i n fus ion  
f e t u s e s  were exsanguinated v i a  t h e  umbil ica l  vein .  In  t h e  umbil- 
i c a l  venous plasma (WP) 3-1356 of  t o t a l  cpm were immunoprecipi- 
t a b l e .  WP immunoprecipitable cpm rep resen ted  1.4-5.8% of mater- 
n a l  immunoprecipitable cpm a t  de l ive ry .  Medium p res su re  g e l  f i l -  
t r a t i o n  chromatography o f  WP showed t h a t  t h e  immunoprecipitable 
cpm were due t o  a  fragment of I-CP approximately 25 amino a c i d s  
long.  The predominant immunoprecipitable peak i n  maternal  plasma 
was i n t a c t  I-CP; a  peak corresponding t o  t h e  f e t a l  immunoprecipi- 
t a b l e  peak was a l s o  p re sen t .  Simultaneous maternal  a r t e r i a l  and 
u t e r i n e  vein  samples showed t h a t  t h e  degradat ion of I - C P  occured 
ac ros s  t h e  u t e rus .  Comparison t o  s t u d i e s  i n  3 post-partum ani-  
mals i n d i c a t e d  t h a t  pregnancy inc reased  t h e  r a t e  of appearance o f  
I-CP metabol i tes .  Fu r the r ,  when I-CP was incubated wi th  tropho- 
b l a s t i c  c e l l s  i n  c u l t u r e ,  degradat ion t o  t h e  f e t a l  immunoreactive 
spec i e s  was observed. We conclude t h a t  pregnancy a l t e r s  maternal  
C-peptide metabolism, owing l a r g e l y  t o  p l a c e n t a l  metabolism. 
Though p l a c e n t a l  passage was i n s u f f i c i e n t  t o  a l t e r  i n t e r p r e t a t i o n  
of f e t a l  measurements, t h e  p l acen ta  may degrade f e t a l  C-peptide. 

HYPERINSULINISM: A REVERSIBLE CAUSE OF HYPER- 
TROPHIC CARDIOMYOPATHY. James P. Gutai ,  J .  Pe t e r  
Har r i s ,  David J. Dabbs. East Carol ina  Univers i ty  10 1 1 of Medicine, Depts. Ped. and Path., 
Greenv i l l e ,  N.C. 

The r o l e  of i n s u l i n  i n  ca rd i ac  muscle growth has 
been con t rove r s i a l .  I n  v i t r o  s t u d i e s  have had 

equivocal r e s u l t s  but  i n s u l i n  has been impl icated a s  an 
e t i o l o g i c  f a c t o r  i n  t h e  hyper t rophic  cardiomyopathy seen i n  t h e  
i n f a n t  of a  d i a b e t i c  mother. We have r e c e n t l y  cared fo r  an 
i n f a n t  w i th  neonata l  hypoglycemia secondary t o  endogenous 
organic  hyper insul in ism (blood glucose  22mgldl; i n s u l i n  92uUlml) 
t h a t  was r e f r a c t o r y  t o  diazoxide,  ch lo ro th i az ide  and 
g lucocor t i co ids .  Despi te  a  95% pancreatectomy on day 30 which 
showed i s l e t  hyper t rophylhyperplas ia  wi th  o v e r a l l  f e a t u r e s  of 
endocr ine  c e l l  d y s p l a s i a ,  t h e  hypoglycemia pe r s i s t ed  and was 
marg ina l ly  con t ro l l ed  wi th  t h e  same drugs. At 4  months of age,  
t h e  p a t i e n t  presented wi th  a  severe  b i v e n t r i c u l a r  hyper t rophic  
cardiomyopathy and marked congest ive  f a i l u r e  (RV end d i a s t o l i c  
p re s su re  = 18; LV end d i a s t o l i c  = 23 mHg; Septa l  wall 
t h i ckness  = 8 mm, LV f r e e  wall = 1 2 m )  Based upon the  
hypothesis  t h a t  hyper insul in ism might be an e t i o l o g y  and t h e  
r e f r a c t o r i n e s s  t o  s tandard an t i conges t ive  therapy,  t he  remaining 
pancreas was removed. One year l a t e r  t he re  has  been nea r ly  
complete r e s o l u t i o n  of t h e  cardiomyopathy (RV end d i a s t o l i c  
p re s su re  = 5,  LV end d i a s t o l i c  = 12mHg; Septa l  th ickness  = 5mm, 
LV f r e e  wa l l  = 7 m ) .  The c h i l d  i s  normoglycemic without 
medication. This pat ient ' s  c l i n i c a l  course  suggests  a  r o l e  f o r  
i n s u l i n  i n  ca rd i ac  growthlhypertrophy. We recommend t h a t  
i n f a n t s  with hyper insul in ism undergo a  ca rd i ac  eva lua t ion .  

LACK OF RELATIONSHIP BETWEEN HYPOGLYCEMIC AWARENESS 
AND CATECHOLMINE (CAT) RESPONSE I N  INSULIN DEPENDENT 
DIABETES (IDD) Robert P  Hoffman, Carol Singer-Granick 10 12 and Dorothy J Becker, Ilept. P e d i a t r i c s ,  Chi ldren-s  
Hospi ta l  and Univers i ty  of P i t t s b u r ~ h ,  P i t t sbu rgh ,  PA 

We as ses sed  hypoglycemic symptoms i n  29 ch i ld ren  
aged 15.4f2.4 y r s  ( X ~ S D )  wi th  IDD dura t ion  7.9h3.7 yrs .  without 
c l i n i c a l  evidence of autonomic neuropathy. An int ravenous 
i n s u l i n  bolus of 0.15-0.75 ulkg according t o  hasal plasma glucose 
(PC) was given before and again a f t e r  3  days of i n t ens ive  i n s u l i n  
therapy ( [ IT) .  Oral ques t ionna i r e s  regarding hypoglycemic 
symptoms were completed a t  each time blood samples were taken f o r  
measurements of PG and CATS. A hypoglycemic awareness s co re  
(HAS) was ass igned t o  each pa t i en t .  A l l  hut one p a t i e n t  
repor ted symptoms du r ing  each t e s t .  These occurred p r i o r  t o  
hypoglycemia (PG>65 mg%) i n  73% before and 52X a f t e r  IIT. The 
i n i t i a l  symptoms (usua l ly  hunger) appeared a t  38i26 min. before  
and 35i18 min. a f t e r  I I T  a f t e r  PC decrements of 121f81 (47f2XX) 
and 88f64 mg% (46*26%) resp. (NS). The CAT increments a t  t h i s  
time were very small (1741.55, range 0-802 and 70f89, 0-262 pglml 
resp. ) .  The maximum HAS co r re l a t ed  nega t ive ly  wi th  PG n a d i r ,  
before (r=-.69, p<.001) but not a f t e r  IIT. The max HAS 
c o r r e l a t e d  wi th  peak CAT response before  (r=.42, p<.05) and 
a f t e r  (r=0.42, p<.05) IIT. In p a t i e n t s  wi th  PG nad i r  <65 mg%, 
the re  were no d i f f e rences  i n  HAS o r  glucose recovery before  and 
a f t e r  TIT d e s p i t e  t he  f a c t  t h a t  CAT response was s i g n i f i c a n t l y  
lower a f t e r  I IT  wi th  some p a t i e n t s  never achieving an increment 
>250 pglml. Thus hypoglycemic unawareness i s  not common i n  
ch i ld ren  with ID0 and symptoms occur p r i o r  t o  the  onset  of 
hypoglycemia wi th  minimal i f  any CAT increments.  

A SINGLE DOSE OF PANTOTHENATE, CYSTEINE, AND 
CARNITINE INCREASES LIVER COENZYME A AND ACETYL CoA 
LEVELS I N  NORMAL INFANT MICE AND SUBSTANTIALLY l 10 3 REVERSES VALPROATE-INDUCED HEPATIC DYSFUNCTIC?I: 
POSSIBLE CLINICAL SIGNIFICANCE. Jean  Holowsch 
Thurston, Richard E. Hauhart,  Washington U.  Medical 

Center,  Chi ldren 's  Hospi ta l ,  Dept. of Ped ia t r . ,  S t .  Louis,  MO. 
We have previously repor ted t h a t  va lp roa t e  (VAL) reduced co- 

enzymeA (CoA) and a c e t y l  CoA (ACCOA) l e v e l s  i n  t he  Livers (LV) 
of 4-8-d-old mice. In t h i s  s tudy,  we attempted to  i nc rease  LV 
CoA and AcCoA syn thes i s  i n  normal mice by s.c. i n j e c t i o n  of 
pantothenate  ( ~ 5 ,  2  mmollkg), L-cysteine (CYST, 1 mmol/kg) and 
L-carni t ine  (CARN, 2.5 mmol/kg). E f f e c t s  i n  VAL- t r ea t ed  mice 
were a l s o  examined. B5 + CYST + CARN had a  s i g n i f i c a n t  e f f e c t  
Measurement Control (N=4) B5+CYST+CARN (N=7) Change P 
CoA, #mollkg 114 i- 4 135 f. 5 +18% 0.027 
AcCoA, pmol/kg 22.5 f 1.4 33.9 f 1.2 +51% <0.001 
Acid-Sol CoA Es te r s  25.7 f 4.0 34.7 f 3.1 +35% NS 
To ta l .  ~mollkp.  162 f 5 203 f 7 +25% 0.005 

on LV CoA metabolism i n  normal mice (Table).  85 + CYST without  
CARN or  CARN alone had no e f f e c t .  I n  VAL- t r ea t ed  mice (15 
mg/kg) (N-6) injection of 85 4 CYST + CARN increased depressed 
LV CoA and AcCoA l e v e l s  58% ( ~ < 0 . 0 0 1 ) ,  and 70% (P=0.006), 
r e spec t ive ly ;  plasma [P-OHB] increased 128%, P<O.OOL. 

CoA and AcCoA a r e  e s s e n t i a l  co fac to r s  i n  over 100 s y n t h e t i c  
and degradat ive  react ions .  Increas ing l e v e l s  o t  CoA and AcCoA 
i n  LV may have c l i n i c a l  re levance no t  only t o  VAL-associated 
hepa to tox ic i ty ,  but a l s o  :o o the r  condi t ions  where there  i s  
s eques t r a t ion  of CoA (a s  acyl-CoA) and i n h i b i t i o n  of LV 
metabolism because of CoA and AcCoA deple t ion.  

SODIUM BENZOATE (SB) INCREASES FREE TRYPTOPHAN (TRP) 
I N  BLOOD AND SEROTONIN (5-HT) FLUX I N  CORTEX OF OTC 

01014 I l a z  O u r e h  
DEFICIENT ST MICE. L. Hvman, JoseDh T. Covle, 

' ,  Mark L. B a w .  Depts. Peds., Psych. 
and Kennedy I n s t .  Johns Hopkins Meds I n s t . ,  Balto. 
and Hopital S t e .  J u s t i n e ,  Univ. Montreal. 

We have previously  shown t h a t  both  hyperammonemia and SB used 
t o  t r e a t  hyperammonemia inc rease  c e n t r a l  5-HT f l u x  i n  r a t s  and 
mice (Ped ia t  Res 19:309A, 1985; 20:325A, 1986). I n  t h i s  s tudy  
we i n j e c t e d  ip .  1  o r  5  mmol/kg SB o r  sodium a c e t a t e  (Ac) i n  
h y p e r a m m o n e m i c  SefLY a n d  normoammonemic CD-1/1 m i c e  
(n=5 /cond i t i on )  with s a c r i f i c e  a f t e r  1  h. C013gared t o  C m  
n i c e ,  Sef ( a l l  cond i t i ons )  had s i g n i f i c a n t l y  higher  c o r t i c a l  
l e v e l s  of t h e  5-HT precursor  Trp (p<.001), of 5-HT (p<.01) ,  and 
of its metabol i te  5-hydroxyindoleacetic ac id  (HIAA), (p<.001) .  
SB d i d  not  change plasma ammonium l e v e l s  but  f u r t h e r  increased 
c o r t i c a l  Trp (p<.005) and HIAA (pC.01) i n  C H m i c e .  The e f f e o t  
o f  i nc reas ing  SB from 1 t o  5  mmol/kg was t o  i n c r e a s e  c o r t i c a l  
Trp (p<.001) and H I A A  (p<.005) i n  X and Trp (p<.05) i n  C U  
mice. Plasma benzoate l e v e l s  ranged from 1.8 t o  4.1 mM 1 h pos t  
5  mmol/kg SB. Serum f r e e  Trp l e v e l s  doubled i n  both ( 2 5 ~ 4 . 2  
vs. 1 3 . 7 d . 9  uM, p<.001) and W mice ( 2 3 . 9 ~ 4 . 2  vs. 11.0~1.8uM, 
p<.001)  f o l l o w i n g  5 mmol SB. No change occurred fol lowing 
i n j e c t i o n  o f  1  and 5  mmol/kg Ac o r  sodium phenylaceta te ,  which 
is  a l s o  used  t o  t r e a t  hyperammonemia. We suggest  t h a t  SB 
compe tes  f o r  a lbumin  b i n d i n g  s i t e s  wi th  Trp, r e s u l t i n g  i n  
increased f r e e  Trp i n  blood, Trp t r anspor t  ac ros s  t h e  blood- 
b ra in  b a r r i e r ,  and increased se ro ton in  f lux .  It is poss ib l e  
t h a t  t h e  c l i n i c a l  symptoms of SB i n t o x i c a t i o n  a r e  r e l a t e d  t o  
t h i s  a l t e r a t i o n  i n  s e ro ton in  metabolism. 
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