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LOSS OF APPETITE I N UREA CYCLE DISORDERS (UCD):
t 1213 THERAPEUTIC APPROACHES - Susan Hyman, Mark L.

Batshaw, Joseph Coyl e , Cynthia Porter and Claude
Bachmann. Dept. of Pediat. , Psych. and Kennedy Inst., Johns
Hopkins Med. Inst. Balta. and Dept. of Clin. Chem. Berne.

Hyperammonemic animals have decreased food intake and
increased serotonin ( 5- HT) and its metabolite 5-hydroxy
indoleacetic acid (HIAA) in brain (Life Sci. 33: 2417, 1983).
We have t reated 2 anorectic chi l dr en with UCD with precursor
r estriction and antiserotonergic drugs. A 7 yo . with arginino
su cc inic aciduria refused al l or a l feedings and had elevated
levels of HlAA in CSF (78ng/ml). She responded to restriction
of dietary tryptophan, Trp (7 vs. 34 mg/kg/d) with the onset of
spontaneous food intake. She was then treated with the 5-HT
receptor blocker cyproheptadine (Cyp), 0.3 mg/kg/d, while
receiving 14 mg/kg/d Trp. Food intake during a 5 min. free
f eeding condition was increased under both of the low Trp
conditions as compared to the high Trp condition. However, %
of t otal daily calories consumed during free feeding, a measure
of appetite, was higher in the low Trp + Cyp condi t i on , 12.6 +
2.8%, than in the low Trp condition alone, 8.2 + 1.1%, p <.01 .
(df-ll) su ggesting a synergistic effect of Trp restriction and
Cyp. Pizotifen, another 5-HT receptor blocker reduced feeding
time in a 7 mo. citrullinemic child from 180 to 130 min/d , p·.02
at a dose of 0.11 mg/kg/d and to 105 min/d a t 0.17 mg/kg/d.
Decreasing oral Trp from 29 to 15 mg/kg/d resulted in further
improvement . In addition to good metabolic cont r ol , restriction
of 5-HT precursors combi ned with antiserotonergic dru gs may be
useful in the treatment of a ppet i t e problems in UCD.

PROPERTI ES OF RED BLOOD CELLS (RBC) FROM FETUSES OF1214 DIABETIC RATS. John D. John son and Sandr a Tr issell ,
Uni ver sity of New Mexico School of Med i c ine,

Depart ment of Pedi at rics, Albuquerque, NM.
Hyperbilirubinemia in human infants of diabetic mothers (I DM)

can be explained in part by elevated bilirubin production as
assessed by endogenous carbon monoxide excretion (Veco) . We
have explored t he hypothesis t hat elevated Veco i n IDM may re
sul t fr om abnor mal RBC deformabili t y and dec r eased life spa n by
studying proper t i es of RBC f rom f et us es of diabetic ra t s (FDM) .

Wistar ra ts were made diabetic by i.v. inj ection of 40 mg/kg
s t rept o zotoci n , mated and offspring s tudied at 21-days gesta
tion. FDM were hyper glycemic and had elevated glycosylated
hemoglobin vs. controls (C), but comparable serum insulin.

Using polycarbonat e filters with 5 \l m pore dia., filtra t i on
rati o ( r at io of filtration tim e of red cel l suspension to
buf f er) was mar kedly i ncrea se d in FOM (6 .60 + 1.15 fo r FDM vs.
18.4 0 .10 for C, p 51.001) . RBC s urvival was determin ed by
cross-tr ans f usion of Cr - l abe l eds1et al RBC to normal adul t
r ec i pients : Percent injected -Cr in ci rcul ation

N 1 hr . 4 hr. 24 hr . tl /2 (hr .)
Controls 10 88:S-:;:-2.0 13. 2 + 1.3
FDM 10 81. 6:; 1.6 56.8:; 1.7 15.5:; 1.7 9 .5:; 0.7
p value . 012 .0 02 .009 .0"8'

We concl ude th at RBC from FOM ar e l es s de form able and have
dec reased survi va l vs . C. Si nce s eru m i ns ul i n i s equi valent i n
FDM and C, t hese abnormalities must be se condar y t o hyper
gl ycemia and/ or its co ncomitant ef f ects and may be t he result of
non- enzymatic gl ycosylation of critical RBC membrane proteins.

EFFLUX OF FREE SIALIC ACID: IMPLICATIONS1215 FOR SALLA DISEASE. Adam J . J onas and M. Hel en Hul s ,
(spo ns ored by F. H. Morriss) , Dept . Ped., Univ . Texas

Medical School , HouRt on, Tx 77030
Salla di se ase i s char ac terized bi ochemica lly by gr ea tly in

crea sed levels of free siali c acid in lysosomes. In or der to
study the metabo l i s m of free s i alic aci d (N-ace tyl ne uraminic
aci d , NANA) i n l ysosomes , highly pur i f ied l ysosomes were pr e
pa red from rat l iver by Percall gradient cent r i fuga t ion. These
14s os omes were l oaded wi th s i al i c ac id by i ncubat i on in 250 roM

C- NANA. Lyso somal l oading was both tempera t ure and time de
pendent with opt i mal condi tions obtai ned at 370 C f or 20 minutes.
Lysosornes treated i n this manne r and then s ubject ed t o freeze /
th awing l ost both 90% of t heir sialic acid cont ent and 90% of
th eir S-h exosaminidase activity. The lysosomal sialic acid thus
appeared t o be s oluble rather than protein bound. Ly s osomes con
t aining 5, 500 'pmol sial ic S- hexosami nidase activi t y
l ost 204 pmol/ min or 37% of their sialic acid content over 10
mi nutes a t 25° C wi thout evidence o f l ysosomal breakage. Los s
of sial i c acid slowed markedly after 10 minutes t o 40 pmol/min .
Addition of 2 roM Mgc12/ATP t o t he l ysoso mes r es ulted i n a 50%
increase i n the l os s of s i alic acid dur i ng a 10 minute incuba
tion without chan ge i n lysos omal integrity as measured by S- he xo
sami n i dase ac t ivity . Thes e stud1es s ug ges t th at lysosomes may
co ntai n a transp ort s ys tem f or th e effl ux o f free s ialic acid.
Accumulation o f f ree sialic a cid i n Sa lla di sease wo ul d be con
s istent wi th defe ct i ve l yso somal eff lux of sial i c acid .

ROLE OF PLASMA GLUCOSE IN THE REGULATION OF ENDOGE-

t 1216 NOUS GLUCOSE PRODUCTION IN THE HUMAN NEWBORN. Sa t i sh
C. Kalhan , Anita Oliven, Kat he r i ne C. Ki ng and Carlos

Lucero. Case Weste r n Reserve Univer si t y at Cleveland Metr opoli
tan General Hospital, Div. of Pediatr. Metabolism, Cleveland, OR.

Alth ough t he endogenous glucose production rate (Ra) in the
newborn human and an imals i s high compared with adul ts . t heir
plasma gl ucose co nc ent rat ions are l ow. The newborn frequently
deve lop hyperglyc emia in r espons e t o gl ucose infusions . Pr ev i ous
data ha ve shown t hat gluco se r elease by isolated liver f rom human
f etus i s regulated by gl ucose concent ration . I n the present
study, the ro l e of gl ucose in the re gul at i on of endogenous glu
cose product i on was examined by infus ing glucos e at 2. 6 - 4.6
mg/kg .min to 8 normal t erm, 5 preterm and 8 small-for-gestational
age (SGA) inf ant s. Al l i nfa nts wer e healthy and had no over t
clinical pr oblems. Ra was measur ed during basal s t a te and dur i ng
glucose inf us i on by t racer dilution using [6,6,2H2)glucose .
(mean ± SD)

Basal Gl ucose I nf us i on
_---,"""'Ra"-..,- Glucose Peak Gl ucos e Ra

mg/k g.min mg/dl mgi dL mg/kg-mtn

AGA 4.13 ± 0.22 61 .3 ± 10.1 90 . 1 ± 12 . 9 1.07 ± 0. 58
Pre term 3 .49 ± 0.38 45 .5 ± 14 .1 81.4 ± 12 . 2 1 . 89 ± 0 .5 7
SGA 4. 25 ± 0 .9 8 47.6 ± 5 .8 66.1 ± 10 . 9 2.2 ± 1. 12

There was a neg ative correlation between peak gl ucose (PG) and
Ra dur ing gl ucose i nfu s i on ( r = - 0. 59 P = . 006) . PG was als o
related t o the rate of gl ucose i nf us ion. These data show that

Ra i s regulated by plasma glucos e i n the

1217
DEVELOPI NG RAT BRAIN (RB) BINDS MONOIODINATED 125 1
INSULIN ISOMERS SIMILAR TO OTHER EXTRAHEPATIC TARGET
TISSUES. Michael S. Kappy, Derrel W. Cl arke, Fred T.

Boyd, Jr., and Mohan K. Raizada , U. of Florida Col lege
Depts. of Pedi atrics and Physiology, Gainesville; and Bruce H.
Frank, Lilly Research Laboratories, Indianapolis.

Considera bl e interest in t he relationship between in sulin and
the brain has developed since Havrankova et al reported i nsul i n
and in sulin rece ptor s in RB i n 1978. There i s evi dence t hat
insu lin may be synth esi zed in RB , and that t he in sulin/insul i n
receptor system in RB i s funct ional ly separ ate fro m that i n the
per iphery. Recent l y, we documented th at i nsulin st i mulates
prot ein and nucleic aci d synt hesis i n glia from newborn RB, and
established that the developing RB i s a target tissue for

We studied the rel ative bi nding of monoi odinated in sulin i so
mers (B26 and A14) t o determine i f membranes and cel ls fr om new
born RB showed relat i ve bi ndi ng character istics which were sim
ilar to othe r extrahepatic i nsulin target tissues . RB membranes,
neurons and glia bound B26 better t han A14 , whereas l iver plasma
membranes bound both equally. Competi t ion- i nhi bi tion curves
were generated using homologous 127 I-insul in i somers . Bin di ng
of B26 was gre at er th an A14 at all concent rat i ons . The rela
tive maximal binding of B26 compared t o A14 was 1.35.

Scat chard pl ot s of the data were curvi l i near, which i s char
acteristic of ot her i nsulin target tissues . Receptor concent ra 
t i ons for each isomer were similar , but affin ities for B26 were
greater than for A14 at all points , suggesting that the entire
differ ences i n relative binding could be accounte d for by di f f
erenc es in rece pto r affi ni t y for th e two isomer s. Thi s i s in
agreement with the findings in ot her in sulin target tissues.

SITES OF ACTION OF SOMATOMEDIN ON CHICKt 1218 CHONDROCYTES. St ephen I:. Kemp , :G. Paul Frindik,
Fu-Ju .!:!!L !!=.. Jo ycelyn El der s. Department of

Pediatrics, University of Arkansas for lIedical Sciences , Little
Rock, Arkansas.

Somatomedin C/insulin-like gr owt h factor I (SM-C/IGF-I) is
the major regulator of cartilage growth and gl ycosami nogl ycan
(GAG ) biosynthesis. We have previously shown that s timulation
of sul fa te incorporation into GAG by SM i s dep endent upon
protein synthesis, part icular ly synthesis of GAG protein core.
Using a cultured chick chondrocyt e system, we investigated the
time necessary for stimulation by SM. Increased incorporation
of thymidine i nto DNA occur r ed after a lag of 5 hours, sulfate
into GAG after hours, and leucine into protein and uridine
into RNA within 15 minutes. Because stimulation of RNA and
protein synthesis ar e both rapid, we studied whether the
s t i mulat ion of GAG bios ynthesis requires SM stimulation of RNA.
Ac t i nomyci n D ( 5 ug/ml, which inhibits RNA synthesis without
blocking SM stimulation of native GAG synthesis ) and 4-methyl
umbelliferyl-B-D-xyloside (1 roM, which acts as a n acceptor for
initiation of GAG chains) were used f or these studies. Addition
of xyloside increased incorporation of sulfate into soluble GAG,
but decreased incorporation into cell-bound GAG. The ef f ect of
SM was still present af t er addition of the xyloside with and
without actinomycin D, We conclude that 8M stimulation of
protein and RNA synthesis occurs within minutes after addition
of SM , and befor e stimulation of sulfation or DNA synthesis .
This s t i mulat i on i s independent of RNA synt hes is, and is
reflected by an increase in xyloside-initiated chains.
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