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A NEWDEFECT OF a- OXIDATI ON: SHORT CHAIN ACYL-COAt 1189 DEHYDROGENASE (SCADH) DEFICIENCY . Brad A. Amendt ,
Betty A. Norbeck , Anne M. Moon and Wi l l i am J . Rhead

(Spon. by J . Robi l la rd) , Uni ver s i t y of I owa, College of
Iowa City , Iowa .

Fi brob l asts from neonat e I wi th metabolic ac ido sis and ethyl ­
mal ona t e exc retion ox i di zed [1 _14 C]bu ty ra te, - oc t anoa t e and
- pal mita t e at 35% (p<O. 05) , 60% and 63% of cont rol; succ i na te
oxi da t i on was normal . Fib rob l as ts incorpora ted 14C from [1-1 4Cr
buty r a t e , - octanoate and - s uc c i na t e into TCA insol ubl e mat er i a l
at 38% (p<0. 05) , 57% and 73% of controls. SCADH activi t y i n
fibrobl as t mitochondrial superna tants (MS) of neonate I was 39% ,
while medium chain (MCADH ) and l ong chai n (LCADH) acyl - CoA de­
hydrogenase (ADH) act i vi t i es were 56% and 75% of cont ro l . Ace­
toacetyl-CoA , a SCADH i nhibi tor, inhib i ted contr ol MS SCADH
ac t ivi t y by 47%, while no inhi bit i on was de te cted in neonat e I .
MS e l ec t ro n- t ransferr i ng flavoprotein ac t ivi ty was 70% of con­
trol (p=0.36 ) . Fibroblas t soni ca t e (CS ) SCADH and MCADH
activities were 47%and 72% o f control . Neona t e II pres ented
with severe metabo l i c acidosis , hyperarnmonemia , dea th and e thyl­
malonate, adipa te and lactate ex cretion. Dr. Vivian
Shih found th at this patient ' s f ibr oblas t s oxi di zed 14C-oct a­
noate and - l euci ne normal ly , and [1_14C]butyr ate a t 56% of
control. CS SCADH and MCADH act i vities in neOnat e I I were 58%
and 97% of cont r ol by a dye r eduction me thod and 53% and 95% of
con t r ol us ing the tritium release a s say . Neona t e I may be a
double heterozygote for both SCADH and MCADH def i ci enci es or
pos s e s s a mu ta nt MCADH wi t h redu ced ac tivi ty t oward oc tanoyl- CoA
and no activi ty t owards butyry l -C oA; neonate II ha s an i s ola ted
SCADH defi ci ency .

PUBERTY AND DIABETES I NDEPENDENTLY REDUCE I NSULI Nt 1190 SENSI TIVITY I N CHILDHOOD. Stephani e !:.. Ami el, Robert
Sherwin and William Y. Tambor l ane . Yale Univ. School

of Med., Dept. of Pediat., New Haven, CT.
The uns t able ue t abolic control seen in adol es cent s with insu ­

lin dependent di abe tes (100) i s frequently attribut ed t o psycho­
social f actor s. To t est th e hypothesis t ha t physiological changes
of puberty playa role, we used t he eugl ycemic , lmU/kg.min insu­
lin clamp t echnique (which r aises pl asma f r ee i nsulin levels by

t o quantitate insulin se ns i tivi ty . 14 convent i onally­
t r ea ted, C-p eptide negative 100 (5 Tanner I, 9 Tanner II-IV) and
5 Tanner I and 7 Tanner II- IV normal controls were s t udied . In
the 100 neither t he duration nor th e daily
insuli n dose (1 . 1+0.1 vs 1. 0+0.lunit s / kg) differed between th e
gro ups (Tanner vs I ). The gl ucose i nf usion r ates (mg/kg.
min) required t o maintain eugl ycemia (91+O . 6mg/ dl ) during t he in-
sulin clamp s tudies are shown below: -
Tanner St age I II-IV
Normal s 10 .4+1.1 6. 3+0. 3* *P<O . Ol Tanner II-IV vs

100 ap <o . Ol 100 vs normal
In normal t he onse t o f puberty is as soc iat ed with a
s ignif icant reduct i on i n insu l in-mediated gl ucose metabo l i sm. A
fur ther 40% reduction in i nsul in sen s itivi t y is observe d in 100
at each s t age of deve lop ment . Concl us i ons: 1)Puber ty causes a
sharp r educ tion i n insulin sens i t iv i t y i n both normal and 100
chi ldren 2)100 i nduces an addi t ional defec t in i nsul i n sensitivi­
t y a t each stage of development 3) The combined ef f ects of puberty
and 100 r esul t in mark ed i nsu l in r esi s tance which may contr ib ut e
to poor met abolic cont ro l i n adol escent 100.

-1191
EFFECTS OF SALICYLATE ON OXIDATION OF OCTANOATE AND
PALMITOYL COENZYME A IN RAT LI VE R MITOCHONDRIA: IM­
PLICATIONS FOR REY E'S SYNDROME. June R. Apr ille and

Carol ine A. Brown. Tuf t s Uni v. , Dept . Biol . , Medford , MA 02155.
We studled t he effec t of sal icyl at e (SA) on f at t y acid (FA)

oxi dat io n in i sol ated rat l iv er mitochondr i a (mito), i n or der to
inv es ti ga t e a pos si bl e l i nk between t he evi dence f or an as soc ia ­
t i on of as pi rin in ges ti on wit h Reye's Syndr ome -and pert ur bed f at

in th i s Mito wer e i ncubated fgr FA oxid ati on
wlt h e lther 0. 1 mM C-oc t anoate (C ) or 0.1 mM C-palmitoyl CoA
(C16CoA) pl us 0. 5 mM car nit i ne14s The rate of oxi dat ion
waS f oll owed as the amount of CO f ormed. C was chosen t o r ep­
re se nt s hort chain FA which are to and which t her e­
fore can be ac t iv ated t o CoA esters by an ATP -dependent r eact i on
in th e matr i x pr i or t o B-oxidati on. C' nCoA was representa t i ve of
lon g cha i n FA, wh i ch are impermeabl e t o mito and which must be ac ­
tivated t o CoA esters i n t he cyt osol prior to carnit in e-d ependent
t ra nspor t into the mat r ix f or B-oxidat ion. SA inhi bited C oxi da­
t io n i n a concent rati on dependent manner wi t h maxi mum
(71.3:3%) at 2.5 mMSA. In contrast , Cl nCoA oxi dat i on was in­
creased by 2. 5 mM SA . These ef f ects were t ra ced t o SA's
uncoupli ng ac t i vi ty, wh i ch s t i mu la tes uncoupled r espira t ion and
lowers t he mat r i x ATP concent r ati on. Thus at modest concent ra ­
ti ons , SA selecti vel y i nhib its t he oxi dation of FA t hat are acti ­
vated to CoA ester s i n the mit o ma tr i x , but s t imul a t es t he oxida­
tion of FA that have been activat ed in t he cyt oso l. This sugges ts
a possibl e contributory rol e f or asp i ri n i n t he devel opment of
Reye ' s Syndrome , si nce an excess of shor t chai n FA has been pro­
posed to be important i n t he pat hogenesi s of t hi s i l lnes s . (NIH
NS 14936).

LYMPHOCYTE CHOLESTEROL SYNTHESI S (LCS) I N NEW ONSET1192 100M PRE AND POST I NSULIN THERAPY. Silva Arslanian ,
Vijay Warty, Sunder Suresh , Dorothy Becker, Al l an

Drash , University of Pittsburgh , School of Medi cine , Depar tments
of Pedi at r i cs and Pathol ogy , Pittsbur gh , PA

LCS from C14 acet at e was studied in f r es hly isolat ed l ympho­
cytes i n 12 ke t ot i c chi l dren (8 f emales , 4 males ) wi t h new ons et
100Mbefore (DAY 0) and 5 days af te r i ns ul in t herapy and in 5
controls (C) who were nondiabe t i c s i bl ings of 100 . The mean age
a t diagnosis 9.6 yr s. (4.6-14. 8 yrs) . Pati en ts were divided
acc ord i ng to maximum LCS i nto 2 gro ups . GP I (n=7) maximum LCS
wi t hi n 3 SO of C. GP2 (n=5) maxi mum LCS>10 SO above C. Res ul ts
we re : 0: maxim um LeS i n C, GPl, and GP2 , re s pe ct i vely , were
440.4±45 .7 , 469. 4±170. 2, 1580. 4±241. 9 pmoles/hr/mg . LDL50, t he
concentration of LDL chol es t ero l (ug/ ml) i n t he medi um neces sar y
t o reduc e ch olestero l s ynthesis t o 50% o f maximum LCS , was above
100 ug/ ml in all 3 groups and higher t han in adul t cont r ol s
(LDL50<50 ug/ml). DAY 5 : Post insulin t her apy , maximum LCS in
GP1 d1d not change, In GP2 it dropped s i gni f i cant ly f rom t hat of
Day 0 (530.8 +520 . 9 vs 1580. 4+241. 9 , p=0.0 06) and was sim i l ar t o C
and GP1. LDL50 was the same- in the 3 gr oups and simil ar t o Day
O. Chol es t ero l , LDL, VLDL, i nsul i n , C- Pep t ide , gl ucagon , bic a r­
bonate , trigl yceride s , and pH we re s imi l ar in both groups , but
GP1 had a signif i cantl y higher HDL and gl ucos e l evel and l ower
B-OH but yr ate th an GP2 a r Day O. These re sults in di cate th at
(1) abnormalities i n cellular choles t erol met abol ism are pr esent
in 100M and can be cor r ec t ed partly wi t h i nsulin ; (2) nondiabet i c
sibl i ngs of 100Mmay have abnormal suppres s ibil i t y of endogenous
cho l es t e ro l s ynt hes is with h i gher LDLSO compa red t o ad ul t s a

THE UREASE I NFUSED RAT AS A MODEL OF I NBORN ERRORS-1193 OF UREA SYNTHESIS Mark L. Batshaw, Susan Hyman and
Joseph Coyle , Dept, of Pediat. , Psychiatry, Kennedy

Inst. Johns Hopkins Med, Inst . Balto .
Rats treated with intravenous urease become acutely hyper­

ammonemic (HA) and have increased tryptophan transport into the
brain as sociated elevated levels of serotonin and 5-hyd rox y
indoleacetic acid (HIAA) [Life Sciences 33; 2417, 1983]. We
have impl anted intraperitoneally 7 and 14 day Alzet osmotic
pumps deliverinA 2. 5 U urea se/lOOg/24hr . Mean plasma ammoni um
levels were (X + SEM) 64 + 4 oM bas eline and 392 + 30 oM during
urease infusion-(p < .01) In 23 rats. HA l asted a- mean of 8
days. Plasma amino aci ds showed a spe cific el evat ion in
gl ut ami ne 698 + 57 oM versu s baseline 412 + 19 oM (p < . 01) with
no alterations-in br anched chai n amino aci ds or tyrosine levels
as is seen in models of portal-systemic shunting. Sham
operated ani mals showed no significant biochemical change s. In
the cortex of HA animals, levels of se rotonin and HIAA were
increased but levels of norepinephrine , dopami ne and homo­
vanillic aci d were not altered. Food intake decreased more in
the HA r ats than in t hose r ece ivi ng sham sur gery -6.9 + 1.4 vs.
- 4. 6 + 0.9 g/d. Weight loss was al so gr ea t er in the HA ra t s
19. 8 +4.4 vs. 3. 0 + 1.3 g (p < .01 ). Thus behaviorally, t he HA
rats were anorectic: similar to chi l dre n with inborn errors of
ur ea synthesis, which suggests a relationship between al t er ed
serot onin metabolism and anorexia. The urease treated r at may
prove useful in studying the neurochemical and behavioral
abnormal i t i es associa t ed with inborn errors of urea synthesis
and may permit the testing of t her apeutic approaches.

ABNORMAL LEFT VENTRICULAR (LV) FUNCTION IN-1194 TYPE I DIABETICS FOLLOWING MAXIMAL SUPINE
EXERCISE. Victor C. Baum, Robert A. Englander, Lynne

L. Levits ky, Pritzker se n. of Med., Univ. of Chicago, Michael Reese
Hosp, Dept. of Pediat rics, Chicago, 111.

Resting echocardi ographic abnormalities have been documented in
healthy young diabet ics. In order to evaluat e the physiologic relevance
of thi s finding and to det erm ine LV responses to the st ress of exercise
in young diabetics, 28 normal children and 30 otherwise healthy type
I diabeti cs had M-mode echocardiograms of the LV and aort a (Ao) at
rest and immediate ly following maximal exer cise on a supine bicycle
ergomete r. Adequate studies were obtained in 26 controls (aged 10.7
to 17.7 yrs) and 25 diabetics (aged 9.2 t o 18.3 yrs). Durat ion of
exe rcise was less for diabeti cs (8.5+.5 vs, 7.0+.5 MIN, p<.05) (X+S,E.),
There were no significant differences in fractional short ening (FS)
(.34+.01 vs• •32+.01), LV systolic time int ervals (PEP/ET) (.26+.01 vs,
.28+-:01) or velooity of circum ferenti al fiber shorten ing (Vet) (1.17+.04
vs.- 1.17+.05) at rest. Following exercise all these indices oCLV
contractility increased in both groups but FS was significantl y diff erent
betw een cont rols and diabetics (.43+.02 vs••37+.02, p<.05) as was Vcf
(2.20+.12 vs, 1.77+.12, p=.003). 11d iabet ics had finger cont ract ures.
5 diabeti cs had fTat septa l motion at rest which persi sted following
exerc ise. All of these have had finger contractures. Otherwise
healthy young diabet ics have abnormal cardiac function which can be
demonstrated by exercise testing with eehoca rdiograph ie evaluatio n,
a non-invasive technique. These abnormalit ies may relat e to
glycosylat ion of myocardial proteins . It is spec ulative whether they
represent an early manifestat ion of the diabetic card iomyopat hy see n
in older patie nts.
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