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CARNITINE PETAEOLISM IN RECURRENT REX. SYNDROME DUE 
TO DEFEXTIVE ACEXYL-CoA DISPOSPL.;nqebrq Krieqer 1200 and ,ran L. f i e i x ,  %pe state LOW. ,tro=t. 

A ten mnth old infant with multiple Reye Syndrome-like at- 
tacks excreted during the illness f3-hydroxybutrate,acetoacetate 
and large m u n t s  of the following dicarbxylic acids: adipate, 
suberate,sebacate, ethylmalonate and g1utarate.Prcduction of C02 
from(1-14C) and(~-~4~)palrnitate and(1-14~)butyrate was 83%, 5% 
and 50%, respectively. Acyl-CoA dehydrogenase was normal. Rib- 
flavin therapy eliminated the dicarbxylic aciduria under ordi- 
nary load conditions. Carnitine methlism was studied because 
plasma camitine was low (22.2 pol/l) and continued to decrease 
despite the apparent beneficial effect of ribflavin.Urinary 
free and short chain acylcarnitines(SCAC)were initially 17.land 
108.9 ,umol/l (N: 24.2 and 38.9) ,suggesting that hypocamitinemia 
was due to urinary SCAC-loss(86-96% of total) although absolute 
losses (227 pml/g cr) were only mildly elevated. Urine values 
normalized during i.v. glucose. After recovery from the attack 
and from dicarbxylic aciduria under riboflavin therapy, oral 
carnitine was given. This unveiled the persistence of the under- 
lying defect, because SCAC excretion increased to 994 p l / g  cr. 
On a beef broth supplemented diet, SCAC excretion was 791-825 
w l / g  cr. On a low-fat,low-protein diet without beef broth SCAC 
was 140,1~m~l/g cr.Acetylcamitine was consistently the rnajorurG 
nary carnitine ester:1052 nancmnl/rnl(N:18.9) or 620,um>l/g cr. 
This ampares with the acetylcaxnitine excretion of adults after 
60hrs. starvation! and suggests a partial block in the disposal 
of acetyl-CoA.Reye Syndrom-like attacks may be precipitated by 
mitochondria1 trapping of CoA-SH as acetyl-CoA viz. acylCoA. 

- - -  CONTROL OF GLUCONEOGENESlS IN THE BABOON 
FETUS. L nne L. Levitsk John B. Paton David E. 
Fisher, N a i c i  H. Spaulding, %d Audrey L. pat in.  Pr i tzker 

School o f  Medicine. Universitv o f  Chicago: Michael Reese H o s ~ i t a l  
and Medical center, ~ e p a r t m e n t  o f  pediatrics, Chicago. 

Regulation o f  gluconeogenesis has been studied i n  4 baboon fetuses 
(135-140 d.) with catheters chronically placed i n  the infer ior vena 
cava and aorta, using a single isotope-labeled precursor technique. A 
primed infusion o f  [u-14c1 lactate (Lac) was administered t o  the fetus 
t o  steady state over 150 min. Net  Lac t o  glucose (Glu) conversion 
was evaluated by comparing fe ta l  (Fet) and Maternal (Mat) dpm and 
specific act iv i ty (S.A.) o f  Lac and Glu during Mat fed (4), fasting (4), 
and Glu infusion (1) (Iglu). 

Glu rnM Lac (mM) GluILac dpm (%) GluILac SA (%I 
Mat  Fed 2.60Z.16 .52?.08** 55.3?1.6* 11.8?2.5** 

Fast 2.26f.23 .71{.08 65.5t5.4 44.1t15.4 
Iglu 6.86 1.02 17.8 1.3 

Fet Fed 2.02t.20 1.36t.04 10.9?1.0* 4.1?.3** 
Fast 1.73t.06 1.86t.35 15.3t2.0 8.7t1.0 
Iglu 5.80 2.81 7.5 1.7 
* fed vs. fast p<.05 **fed vs. fast p<.001 

MatIFet Glu dpm were 36.0?1.9% fed, 51.4+-3.1% fasting (p<.001) 
and 9.2% during 1Rlu. MatIFet Glu  S.A. was 27.6<2.4% fed, i4.7f-5.2% 
fasting (p<.001) and 9.5% during Iglu. Fet t o  Mat placental transfer 
o f  Glu and Lac is more eff ic ient i n  the baboon than i n  the sheep, 
but higher Fet  than Mat 1 4 ~  Glu enrichment confirms the capacity 
o f  the primate fetus for gluconeogenesis. Fet gluconeogenesis from 
Lac is  regulated by Mat  nutrient status and substrate supply. 

TRANSIENT NEONATAL DIABETES MELLITUS TREATED WITH 
INSULIN INFUSION PUMPS AND PANCREATIC BETA CELL FUNC- 202 TION FOLLOWED BY URINARY C-PEPTIDE EXCRETION. 

G. Linarelli, Barry Smith, Heinz Paulus. Children's Hospital, 
Department of Pediatrics, University of California, San Diego. 

JM was a 1928 gram, 36-week small for gestation age male in- 
fant born to a Grav.-111, Para-0 mother. Hyperglycemia of 340 mg 
% was identified on arrival to the nursery. Conventional approach 
changing from regular to NPH insulin proved unsatisfactory. Thus 
regular S.C. insulin (U20) was administered every 3 hrs pre-for- 
mula feeding based on Glucometer blood heel stick glucose using a 
sliding scale insulin dosage of 0.1 to 0.5 units. Pen-Pump (U20 
regular insulin) was utilized with manual administered pre-meal 
doses. Insulin syringes were refilled every 12 to 24 hrs and 
needle sites changed every 2 to 3 days. A trial on CPI Mode19100 
ambulatory infusion pump was shown feasible with continuous insu- 
lin of 3 units124 hr rate (U10 insulin). JM was discharged at 1 
month of age on a Pen-Pump with home glucose monitoring pre-meals 
and sliding dose regular insulin. An infusion site staph aureus 
cellulitis resulted in rehospitalization. A new trial of NPH 
(U10) b.i.d. proved effective in management by six weeks of age 
in the range of 2.2 units b.i.d. As the NPH insulin dose decre- 
ased from 2.2 U b.i.d. to 0.3 U b.i.d. from 3 to 6 mos. of life, 
home glucose monitoring, hemoglobin AIC and urine C-peptide were 
helpful guidelines. Urine C-peptide proved an effective means of 
following residual pancreatic beta cell function with recovery of 
diabetes by 6 mos. of age. Timed measured urine samples every 2 
weeks showed a rise from nil C-peptide to 4.0 nglml with return 
of pancreatic beta cell function. 
Urine C-Peptide measured by Immunex Tek-Pharma,Sorrentp Valley,CA 

CARBAMOYL PHOSPHATE SYNTHETASE DEFICIENCY: DNA 
ANALYSIS. R Mallonee, E Fearon, J P h i l l i  s 111, W 203 OIBrien, S Brus i  low, M Adcock and L l i r b  . i e p t s  

Peds,Johns Hopkins Univ Sch Med, Balt imore, Baylor y ~ o l l e g e  Med, 
Houston and Chi ld ren 's  Hoso i ta l  . Deot Path. Vancouver. B.C. 

Caroamoyl phosphate synthet&e deficien.cy (CPSD) i s  an auto- 
soma1 recessive d isorder  o f  ureagenesis. Untreated pa t i en t s  w i t h  
complete CPSD d i e  as neonates o f  hyperammonemia. Since CPS i s  no t  
expressed i n  amniocytes, prenata l  detec t ion i s  l i m i t e d  t o  i n  
u te ro  l i v e r  biopsy. To determine i f  the CPS genes are abnormg 
i n f e c t e d s  we analyzed nuclear DNA prepared from leukocytes o r  
f i b r o b l a s t s  by hyb r i d i za t i on  t o  r a t  and human CPS cDNA sequences. 
DNAs from 6 i nd i v i dua l s  a f f ec ted  w i t h  CPSD, 2 non-affected s ibs  
and 2 con t ro l s  y f re  digested w i t h  Q RI, H ind 111 o r  Pst I and 
hybr id ized t o  P labe led r a t  CPS cDNA. No va r i a t i ons  i n  the 
number o r  s i z e  o f  hyb r i d i z i ng  fragments were seen. To enable 
l inkage s tud ies  DNAs from the 10 parents were digested w i t h  12 
d i f f e r e n t  r e s t r i c t i o n  endonucleases. Only a f t e r  ErJ- I diges t i on  
was a v a r i a t i o n  seen (23,15.5 and 13 kb bands i n  some versus 23 
kb i n  o thers) .  Using a smal le r  human CPS cDNA we detected three 
pat terns  23, 23+13 and 13 kb. I n  one family both parents had the 
23+13, 2 a f fec ted s i bs  had on ly  the 23 and a normal s i b  had on ly  
t he  13 ko fragment(s) i n  agreement w i t h  simple Mendelian 
inher i tance.  I n  2 o ther  f am i l i es  the a f f ec ted  had on l y  the 23 kb 
fragment. The a f f ec ted  ch i l d ren  i n  the remaining 2 f am i l i es  had 
23+13 o r  13 kb pat terns .  Our s tud ies  suggest t h a t  1) la rge 
de le t ions o r  i nse r t i ons  o f  the CPS genes were not  detected; 2) 
the CPSD phenotype and the I der ived r e s t r i c t i o n  fragments 
co-segregate and 3) genet ic heterogeneity e x i s t s  i n  CPSD. 

HYPERCALCIURIA AND G OWTH FAILURE IN  CHILDR N WITH @1 204 UIABETES. John I. Mayone, John A. Duncan, Sf i r i  sh C. 
Shah, Nel l y  Wolf f ,  Dorothy Shulman, Saul Lowi t t ,  

Al fonso ~ a r g c ~ l l e n  W. Root. Oept. o f  Ped ia t r i c s ,  Un i ve rs i t y  o f  
South F lo r i da .  Tamoa. F lor ida.  

Growth f a i i u r e  and hype rca l c i u r i a  have been noted indepen- 
den t l y  i n  c h i l d r e n  w i t h  i nsu l  in-dependent diabetes me1 l i t u s  
(IDDM). We evaluated growth and calcium metabolism i n  175 IDOM 
c h i l d r e n  and 38 non-diabet ic (ND) s i bs  o f  s i m i l a r  ages. Height 
was determined by 2 o f  t he  authors using a Stadiometer. Blood and 
u r i ne  were co l l ec ted  i n  t he  AM before  food and i n s u l i n  had been 
taken. Results:  (mean k SEM) u r i ne  ca lc ium/creat in ine (CaICr) 
(ND=0.13+.01,IDDM=O.21t.O1 p<.001), serum Ca (ND=9.7t.07 mgldl , 
IDDM=9.6+.02 mgldl  p=NS), a1 ka l  i n e  hos hatase (ND=105.8+7.0 
IU, IDDM 284.9k7.5 IU p < . O m m i n  DP ND 20.0+1.8 nglml, 
IDDM=23.0+2.0 nglml p=NS) ~ T ~ m l t 7 . i  pgiml , 
IDDM-158.4t5.2 u=NS). Ht i ~ m 4 k 3 . 8  ue rcen t i l  e. IDDM=43.7?2.3 
pe rcen t i l e  p<.05). ~ a j ~ T c o r r e 1  ated w i t h  co inc ident  serum glucose 
r=.28 p<.0002, HbAlc r=.24 p<.D004, but  not w i t h  serum Ca, a1 ka- 
l i n e  phosphatase, v i tamin  D o r  PTH. CaICr co r re la ted  i nve rse l y  
w i t h  Ht pe rcen t i l e  r=.20 p<.01. IDDM w i th  Ca/Cr>ND range were 
shor ter  37k3.2 pe rcen t i l e  than NO 54t3.8 pe rcen t i l e  p<.01. Hy- 
p e r c a l c i u r i a  was associated w i t h  both  poor glycemic con t ro l  and 
growth f a i l u r e  i n  IDDM ch i ld ren.  When co inc ident  serum glucose, 
HbAlc and dura t ion o f  IDDM a re  fac tored out o f  t he  ana lys is  o f  
var iance t he  Ca/Cr cont inues t o  have a negat ive c o r r e l a t i o n  t o  
he ight  pe rcen t i l e .  Hyperca lc iur ia  appears t o  be an important fac- 
t o r  i n  t he  growth f a i l u r e  associated w i t h  IDDM. 

INHIBITION OF FATTY ACID OXIDATION BY SULFONYLUREAS. 1205 Kenneth McCormick, Robert Sicoli, Margaret Williams. 
(Spon. by Gilbert B. Forbes). University of 

Rochester Medical Center, Dept. of Pediatrics Rochester, NY. 
Sulfonylureas potentiate the cellular actioh of insulin, not 

by changing membrane receptor number as previously thought, but 
by unknown postbinding mechanisms. We investigated the direct 
effects of tolazamide on fatty acid oxidation in isolated in- 
tact liver mitochondria, prepared from fed and fasted rats. 
Total ketone body formation and C02 production (210% of total 
oxidative products) were measured using 1-14c palmitate. Keto- 
genesis results are expressed in nmols/min/mg prot. (+ SEM). 
@R~~&glml 0 ,004 .04 .4 4 40 , 

Fed (10) 2.30+.11 2.33+.20 2.05+.17 1.72k.0 1.61+.121.63+.17 
PstedCID) 2.01+.15 2.00+.18 2.1e.21 2.00+.21 2.00+.15 1.96+.20 
p< '001 vs hanges in C02 production paralleled thosl of 
ketone formation (data not shown). Only mitochondria from fed 
rats were sensitive to tolazarnide 2nhibition of fatty acid oxi. 
dation; this was dose dependent with a maximum attenuation at 
4!~g/ml. Carnitine acyltransferase activity was unaffected by 
high dose tolazamide. 

In the absence of insulin, sulfonylureas, at levels below 
therapeutic (20-40ug/ml), attenuate fatty acid oxidation in 
hepatic mitochondria from fed rats. This inhibition occurs 
proximal to acetyl CoA formation; perhaps these compounds are 
related to or intensify a putative insulin mediator released 
after receptor occupation. 


	1205 INHIBITION OF FATTY ACID OXIDATION BY SULFONYLURE

