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PREVENTION OF OSTEOPENIA IN EXTREMELY LOW BIRTH1 WEIGHT INFANTS (ELBW, BW<lOOO GM) WITH SPLIT BOTTLE
TOTAL PARENTERAL NUTRITI ON. Van s Ka mto r n , Shyan Su n ,

Ame l i a Bautista ( Spon s . F . Behrle) UMD-New J ersey Med . School ,
Division Neonatal -P erinatal Medicine, Newark,New Jersey

Defi c iencies of c a l c i um (C a ) and pho s p h o rus (P) have b e e n
impi i c ated as etiologica l fa c tors a mo ng o t he r s i n o s t eopeni a
of p r ema t u r i t y . I t is not possible to supply the amount o f
Ca & P normall y a cquired t ransplacentally in a TPN solut i o n
wi t h o u t f orming c a l c i um ph o sphate pr ecipi t a t e . To avoid t h i s,
we used spl i t bott l e t e chn ique. On e bo tt le o f TPN s o l ut i on
cont ai ns onl y Ca (60 mEq/ L) and the oth er only P (26.4 mM/L).
Each bott l e i s infused simultaneous l y at di fferent s ite o r
a lte r nately. We compared the o ut c ome in terms o f bone
mine r a lization of s i n g le vs spl i t bottle TPN at 8 wee k s o f
age. Sing l e bottle TPN sol ut i on ICa 10 mEq/ L P 13 mM/L ) was
used in previous ye a rs
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Si ngl e 1978-81 20 14 (70) 6 (30) 1270 8 4. 2
Spl i t 1982-83 14 4 (29) 0 (0) 721 2 5.7

P 0.056 <0.005 <0.05 <0 .00 5
Bone de mi n e rali za t i on and fra c t u r es we r e mor e common and
a lkaline ph o s ph a t a se l evels were signi f icantly high e r i n i nf an ts
with sing l e bottle group c ompared t o spl it bott le group . The r e
was n o differenc e in BW , duration o f NPO, TPN, I MV, 02 the rapy ,
dose o f furo s emide and nu mber of BPD i n two g roups . It is
o u r im pression tha t s plit bott l e me thod o f TPN mi g ht ha ve
co n t r i bu t e d to r educe the severity of osteopenia .

. GLYCOSYLATED ALBUMIN (GLY-ALB ) AND GLYCOSYLATED11 TRANSFERRIN (GLY-TRANS ) AS SHORT-TERM MARKERS OF
. CONTROL IN DIABETES . Tjimot hY

Rob ert ! . Cr e e c h , ( Spa n. b y Robert C. Boe rth , Univ ersity
of $outh Alabama, Depa r tment of Ped i a t r i c s , Mobi le, AL

Glycosy l at ed hemogl obin {gLy -ehgb) is widely used as a marker
of long t enn di ab etic con tro l (2-3 month s ) , whi l e g l yc osyla t ed
a lbumin ( h a l f - l i f e 14 days ) i s a marker o f short term control
(2-4 weeks) . We separat ed gl ycosyla ted and non-glycosylated
proteins by an aff i ni ty column method Is ol ab) and
d etermined l ev e ls o f albumin ( ca l o rime t r i c a lly) a nd transfe rrin
( radia l i mmun o d i f fus ion) . Serum was co l lec ted from children with
type I diabe tes before and 10 days af ter attend i ng a camp sess i on
i n wh ich bl ood gl ucose l evel s were careful l y controlled. Gly-hgb
i n t hese subj ects r anged fr om 4. 6 to 14. 6% (mean + SEM= 8.1 +
0.2%). Me an pr e- camp gly-a l b in 73 subj ects was -16 .4 + 0. 6%
(SEM) , which wa s e levat ed COOl pared to the me a n of level s-in 20
no n-diab e tic con t r o l subj e c t s ( 8 .7 + 0 . 3% SEM) , an d cor r e l a t ed
well with levels of gly-hgb ( r=O.71) :- After 10 days mean gl y- al b
fell to 14. 6 + 0. 5% (SEM) (p < 0.00001) , near the predicted post ­
cam p val ue of 13. 4% if contro l had been ideal for t he 10 days .
Init i a l l evel s o f gly-tran s i n 4 4 of t h e s e subj e ct s ra ng ed f rom
4 .5% to 22.3% (mean + SEM=ll.4 + 0 .6% ) , and was highe r than the
mea n of 3 .8 + 0. 3% (SEM) in 20 no n-diabe t i c c on t r o l s. Mean po s t ­
camp gly-tra-;s fell to 8.2 + 0. 3% (SEM) (pc 0. 00001) , near the
predicted post-camp mean of 7 .0 + 0.4 %. Both gly -alb and gl y­
t r an s a p pear t o be rel i a b le markers o f short t erm g lycemic
con tro l ; gly - tr an s ( h a l f - l i f e 8 day s ) wa s more sensitiv e ov e r
thi s 10-day period than gly- al b.

GLUCOSE, I NSULIN AND LIPID STUDIES FOLLOWING CHRONIC1196 GROWTH HOR,."10NE ADMIN ISTRATION . A. Ke r shn a r , B 4 Buck­
i ngham. (Spon, by Beverly Morgan )Childre ns Hospital

o f Or a ng e Cou nt y , Or a ng e , CA. 92668 University of Ca l ifornia at
I r vine , CA. Dep artme nt of Pediatric s 92714

Fifteen pa t i ents wi t h documented growth ho rmone de f iciency
treat ed f o r 1-5 year s wi t h 0 . 1 uni t S/kg g r o wth hormone 1M t h ree
t ime s each we e k were stud i e d with r esp ect t o lipid a nd car boh y ­
drat e me tabo l ism. Lipid l ev els d id not vary significantly pre
and post treatment except f or t wo p a t i e n ts with f amilial hype r ­
l i p i d emi a who showed impr ovement i n bo th l ipid l e v e l s and g l uco se
t olerance . I n the o t he r patients , data con f irmed a d i a betoge n i c
effect f o llowing chron i c g rowt h hormone adm in is tra t ion . Peak
g l ucose l e v e l s and peak i n s u l i n l e vel s we r e s igni f icantly hi g her
pos t t he r a p y a t the ( 0. 02 l e vel u s ing the p a i r e d "t" test of t wo
co r r e l a t ed s amples. Simi l a rly, the s um o f i n sulin val u e s on 5
hour ora l g l ucose t oleran c e testin g s u gge s ted relat i ve i n s ul i n
r e s i stanc e wi t h s i g n i f i c a nc e at the c: o. 02 l e ve l s f o l l owi ng 3, 4 ,
a nd 5 ye a rs o f g r owt h ho rmone t herapy . One p a t i e n t s howe d d e ­
c r e a s e d i nsu l i n p rodu c t i o n f o l lowing 5 year s o f growt h ho rmo ne
therapy a s sociated wi t h d i minished g l uc o s e t olerance and a pea k
g l uc o s e v a l ue o f 230 mg% o n the 5 hour g l ucose tole r a nce t e st.
Thus , a l l pat i ents appe ar t o conf i rm repo rt s o f increas e d insul in
res i s t a nce a nd/or d i a be t o ge n i c e ffe ct a s s o c i a ted with p rolong ed
growt h hormone t h e r apy .

FATTY ACID OXIDATION BY DEVELOP ING RAT INTESTINE IS
CO NTRO LLED BY CHANGES IN MITOCHONDRIAL [NA DH ] /[ NAD] .
Robert E. Ki mura (Spon. by M. Siwmons ), Departme nt

of Pediat rics , Un i versity of Utah Medi ca l Center, Sal t Lake City.
At t he ti me of wean ing th ere i s an e ight-fold increase in pal ­

mitat e oxi dation to CO by rat i nt esti nal mi t ochondr i a. Ox i da­
tion of ace tyl-CoA increases ind i cating th at the tricar boxy­
yl i c aci d (TCA ) cycl e may be rate-l i mit i ng during the suckling
per iod. An i ncre ase i n mitoc hondr ia l (mito) [NADH]/[NAD] inhib­
i t s i socit r ate dehydrogenase, a cont rol enzyme in the TCA cycle .
In t he suckl ing rat mito [NADH]/[NAD] i s fi ve- f old greater th an
postwean rati os . If the increase i n mi t o [ NADH]/ [ NAD] during th e
suckling per i od regu la te s TCA cycle activ ity , decr easing the mito
[NADH]/[NAD] shoul d increase TCA cycle act i vi ty and fatty acid
oxidation. We have det ermined that hig h concentrations of pot as­
si um i nhi bit ketone oxidat i on which result s in a decrease in mito
[ NADH/ NAD] by alte ring t he eqU ilibri um of a- hydroxybuty rat e dehy­
drogenase. The oxidation of palmitate and acetat e by mitochon­
dr i a of suckling ra t smal l in t esti ne is act iva t ed by t he addit ion
of hi gh concent rations of potass i um ( 100 mM ) t o the mitochondri al
isola tion mixt ure . These data suggest t hat the fatty acid oxid a­
tive mechanism is present dur ing the suckl i ng period and an in ­
cre ased mit o [NADH] /[NAD] dur ing thi s per i od decreases TCA cycl e
acti vity and fatty acid oxidation.
AGE Est i mat ed CI6CoA+C02 AcetylCoA+C02 Aceta te+CO?
(Day) Mitochondria l (n mol CO2/mg prot/hr + S.E.M . )

[ NADH]/ [ NAD] Cont rol +K Co ntrol +K
4. 8+0. 7 3. 6+0. 7 26.1+2.9 9. 0+1.8 69. 5+13.0
1.0+0. 2 33. 5+3. 7 34. 4+2. 7 69. 5+5.1 93.0+ 6.4

GLUTAMINE IS THE PREFERRED OXIDAT IVE SUBSTRATE FOR
SMALL INTESTINE OF SUC KLING RAT. Rober t E. Kimura
(Spon. by M. Simmons ) , Depar tment of PedIatrics ,

Uni versity of Utah MedIca l Cent er , Sal t Lake City , UT.
We determined t he rate of oxidat ion of glutamine and a- hydrox­

ybutyrate (aHa) , t he preferred substrates i n adult i nte st i ne, i n
devel oping rat. eH a oxi dat io n i s low during t he suckli ng peri od
and incr ease s fou r -fo ld at t he ti me of weani ng. In contras t glu ­
tamine oxidation is high during t he suckling period and decreases
at the t ime of wean ing . Acetyl-CoA, an intermed iate product of
ketone oxidation i s oxid ized by i nt est i nal mi t ochondr ia of suck­
l ing rat pups at 1/ 8 t he rat e of postwean i ndi cating t hat tri car­
boxyli c acid (TCA) cycle activi ty may be rat e- l imit i ng in sHe
oxidation to CO dur i ng the suckl ing period. A hig h mi t ochon­
dri al (mi t o) inh ibits i socitrate dehydr0genase , a
rate l imiting st ep of the TCA cycl e . The mito [NADH] / LNAD] de­
crea ses four fold at the time of wean ing whi ch is cons i s t ent with
an increase i n TCA cycle activi ty at t hi s time . Since glutamine
oxi dat ion ent ers the TCA cycle in th e f orm of
the i nhib ition of i soci trate dehyrogenase by an i ncr ease in mi t o
[ NADH]/ [NAD] would not affec t gl utamine oxidation. These dat a
suggest t hat an increase i n mito [ NADH]/ [ NAD] re sults i n inhibi ­
ti on of oxi dat ion of subst rates which ent er t he TCA cyc l e at th e
lev el of acetyl-eoA and res ults in the utiliz ation of glu t ami ne
as a primary substrate dur i ng the suckl ing period .
Age MI TO BHe + CO2 Glutamine CO2 Acetyl CoA CO2day [NADH ] /[NAD] (n mo l CO2. mg/hr ± S. E. M)
15-20 4. 8±0. 7 0.092±O .0 12 I . 45±0.15 0 9. 0±1.8
23-ad 1.0 ±0.2 0.368±0.017 1. 13±0. 099 69. 5±5. 1

SEQUENTIAL INTRAHEPATIC METABOLIC EFFECTS OF ENTER­11 I C GALACTOSE ALIMENTATION IN NEWBORN RATS . S.Mor t on,
R.M.Kliegman , Case Wes t .Res .U . ,De p t .Peds ., Cl eve , OH

Calac t os e (GAL) may r e gu l a t e neon a t al c a r bohyd r at e u til i zation .
To de f ine the i n t r a hepa t ic ( HEP) r egula t ion duri n g e nteri c a limen­
tat i on, newborn rats were fed 0. 6 g/kg of gl ucose(GLU) or GAL.
Blood GLU and HEP t i ssues were sampled at 0, 15 and 30 min and
hourly unt il 300 mi n (N=6 pups/ t i me) . Blood GLU i ncre ased in
both groups but was l ower af te r GAL at 15-1 20 min. I nsul i n in ­
c reas e d in both g roups but was l ower a t 30 -60 min in GAL f ed
pups. HEP g l ycogen (GLYC) i n c reased in GAL fed pups a t 30 min
and peaked between 120- 300 min . In GLU f ed pups, GLY C i ncre ased
at 120 min and achi eved a hi gher peak val ue at 300 min (86.8±
8. 2 vs 55.8±6.0 umol /g , p=O .Ol) compa red t o GAL fed pups . HEP
GAL-I-P i ncr eased in both groups but pers isted i n th e GAL fed
pups . Fruct ose-6-P was lower at 120 and 180 min in GAL fed pups
while fru ctos e Di -P was not a l t e r e d . Of n o t e , ATP wa s lower a t
30 min in GAL fed pups (1.58±0.0 6 vs 1.86±0.11 p=0.02) .
Th e a c t i v e o f GLYC syn t h a s e inc r e a s ed a t 60 min in
GAL fed pups and achi eved higher values (at 240 min) th an the
GLU fed pups (46.8±8. 2 vs 27. 5±3. l ng/mg prot ei n mi n, p=O.Ol ) .
The percent s ta t e of ac t i v a t ion o f s yn thase was g reat e s t i n GAL
fe d pup s wh i le there wa s n o e f f ec t on t h e perce n t a ge of ac t ive
ph o s phoryl a s e. In co nclu s i on, i n n ewb o r n ra t s e n t e r ic GAL a l i­
men t a t ion r esul t e d in a n a t t e nu ated glyce mic re s pons e an d ,
earlier onse t o f GLYC syn t hes is d u e in pa r t t o a c t iva tion of
GLYC syn t hase . Nev ertheles s , GAL a l im e n tat i on a l s o r e sulte d in a
t e mporary decline o f HEP AT? a n d a mor e pers i stent i n c r e a se o f
HEP GAL- I- P. Va l ues mean±SE
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