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POSTNATAL MATURATION OF HEPATIC BILE FORMATION I N  THE NUTRITIONAL BALANCE STUDIES I N  VERY-LOW-BIRTHWEIGHT 
a k O k  RABBIT. Eldon A. S h a f f e r ,  D. Grant Gall .GI Research (VLBW) INFANTS: ROLE OF WHEY F0RMUT.A. Javant  P: -- "'" Uni t ,Univers i ty  of Calgary ,Calgary,Alberta,Canada. "" m, Marcaret  C. Dame, Helen R. Chure l la ,  John W .  

The ontogenes is  of h e p a t i c  b i l e  formation was s t u d i e d  i n  4  Reynolds, S.  Gorham Babson. Oregon Heal th  Sciences Univerq i ty ,  
groups of r a b b i t s : s u c k l i n a  i n f a n t s  a t  ages  10-14. 18-22, and 26- D e ~ i r t m e n t  of P e d i a t r i c s .  Por t land .  OR. - .  
30 days,  and a d u l t s .  ~ i l e - w a s  c o l l e c t e d - d i r e c t l y  ' from t h e  common 
duct  dur ing  t h r e e  1  h  per iods :  a  b a s a l  per iod  followed by add- 
i n g  1  and then  2  ~mol /min/kg  of glycodeoxycholic acid.14c-ery- 
t h r i t o l  and 3 ~ - i n u l i n  c l e a r a n c e s  assessed  c a n a l i c u l a r  b i l e  flow 
and membrane permeability,respectively.Bile flow and b i l e  s a l t  
s e c r e t i o n  were s i g n i f i c a n t l y  (p<.001) l e s s  i n  10-14 d  i n f a n t s  
and p r o g r e s s i v e l y  increased  wi th  i n c r e a s i n g  age .Bi le  flow was 
l i n e a r l y  r e l a t e d  t o  b i l e  s a l t  s e c r e t i o n . B i l e  salt-dependent 
f low, the  increment i n  flow p e r  mass b i l e  s a l t  s e c r e t e d ( ~ l / u m o l ) ,  
was g r e a t e r  (p<.01) i n  t h e  two youngest groups.10-14 d  (80) and 
17-22 d  (70) compared t o  t h e  a d u l t  (50) and 25-30 d  (44) rab- 
b i t s . T h e  ch1or ide :b i le  s a l t  r a t i o  was a l s o  h igher  i n  t h e  two 
youngest groups.Bile sa l t - independent  flow a t  t h e o r e t i c  zero  
b i l e  s a l t  s e c r e t i o n  was absent  i n  t h e  younger groups,  b u t  evid- 
e n t  i n  t h e  a d u l t  and 25-30 d  r a b b i t s .  Canal icu lar  flow estim- 
a t e d  by e r y t h r i t o l  c learance  was l i n e a r l y  (pC.01) r e l a t e d  t o  
b i l e  s a l t  s e c r e t i o n . I n u l i n  c learance  r e l a t i v e  t o  e r y t h r i t o l  
c learance  was h i g h e r  i n  10-14 d  i n f a n t s  than  adul t s .Thus ,  b i l e  
f low and b i l e  s a l t  s e c r e t i o n  a r e  reduced i n  young a d u l t s ,  b u t  
r i s e  t o  n e a r  a d u l t  l e v e l s  a t  t h e  time of  weaning,25-30 d. The 
i n c r e a s e  i n  flow r e s u l t s  from increased  b i l e  s a l t  s e c r e t i o n  and 
t h e  appearance of b i l e  sa l t - independent  f low.In t h e  young, in- 
c reased  b i l i a r y  permeabi l i ty  main ta ins  b i l e  f low and c h l o r i d e  
output  d e s p i t e  increased  b i l e  s a l t  s e c r e t i o n .  

AGE DEPENDENT DIFFERENCES I N  SUPEROXIDE PRODUCTION 697 BY STIMULATED RAT KUPFFER CELLS IN THE PRESENCE OF 
UNINHIBITED TRYPSIN. Harvey L. Sharp,Judy Longsdorf 

Univers i ty  of Minnesota, Department of P e d i a t r i c s ,  Minneapolis.  
The r o l e  of o x i d a n t s  i n  hepatocyte  i n j u r y  i s  c u r r e n t l y  being 

cons idered .  I n f a n t s  and c h i l d r e n  w i t h  alAT def ic iency  a r e  more 
prone t o  hepatocyte  i n j u r y  than  a d u l t s .  We have begun i n  v i t r o  
i n v e s t i g a t i o n s  of t h e  c e l l s  c l o s e s t  t o  hepatocytes  (Kupffer 
c e l l s )  i n  regards  t o  t h e i r  e x t r a c e l l u l a r  superoxide production 
i n  t h e  presence o r  absence of an u n i n h i b i t e d  pro tease .  Kupffer 
c e l l s  were i s o l a t e d  from r a t  l i v e r  by per fus ion  and incubat ion  
w i t h  pronase,  c e n t r i f u g a l  e l u t r i a t i o n ,  and c u l t u r i n g  f o r  24 
hours.  Over 95% of t h e  c e l l s  s t u d i e d  were v i a b l e  throughout 
t h e  experiments a s  determined by t rypan  b lue  exc lus ion  and were 
i d e n t i f i e d  a s  Kupffer c e l l s  by combined giemsa and peroxidase  
s t a i n i n g .  Superoxide was determined i n  HBSS by t h e  reduct ion  
of cytochrome C i n  t h e  presence o r  absence of superoxide d i s -  
mutase (SOD). Res t ing  c e l l s  produced e s s e n t i a l l y  no SO. 

SO production ( n m o l e s / l . 5 ~ 1 0 ~  c e l l s 1 3 0  min) from t h e  same r a t .  
275 o r  l e s s  eram r a t s  (4) . . 

Trypsin Zymosan TrypsinIZymosan Trypsin/PMA 
.019 . I55  .518 .286 .294 

282-345 gram r a t s  (6) 
.051 .237 .217 .226 . 080 

Trypsin (50 ug incubated  f o r  20 minutes b e f o r e  s t a r t  of ex- 
periment).  PMA (Phorbol m y r i s t a t e  a c e t a t e  .002 mg) . Opsonized 
Zymosan (1.25 mg). These r e s u l t s  suggest  t h a t  Kupffer c e l l s  
from younger r a t s  may respond d i f f e r e n t l y  t o  zymosan and PMA i n  
t h e  production of o x i d a n t s  i n  t h e  presence of a  p r o t e a s e .  

TISSUE CARNITINE RESERVES O F  NEWBORN INFANTS. 698 Jayant P. Shenai, Peggy R. Borum. (Spon. by M. Stahlman), 
Vanderbilt University School of Medicine, Dept. of 

Pediatrics and Biochemistrv. Nashville. TN. , . 
Carnit ine (C), 0-OH-y-trimethyl-aminobutyric acid facil i tates 

mitochondria1 oxidation of f a t t y  acids. Adequate blood and tissue 
concentrations of C may enhance utilization of fat .  This study assessed 
tissue reserves of C a t  birth in a group of neonates dying within 24 hours 
of birth, prior t o  possible changes in C s ta tus  induced by postnatal 
intervention. These infants (M=9, F=13) were 22-41 wk in gestation, 470- 
3580 g  by birthweight, and without congenital anomalies. 
Intraventricular hemorrhage was t h e  cause of death in preterm and birth 
asphyxia in t e r m  neonates. None received exogenous C. Tissue samples 
included psoas muscle, liver, and heart. Values (meant SD) expressed as 
nmol/mg NCP (noncollagen protein) a r e  shown in the  tcble. 

. 

Birthweight N Gestation (wk) Muscle Liver Heart  
<1000a  10 25.0 + 2.1 8.4 + 3.6 3.9 + 1.4 5.0 + 1.3 

20.3 ; 5.9(F) - - 

Tissue r C J  was highest in t h e  muscle. Muscle rC? correlated positively 
with gestation (rz0.832, p<0.001) and with body dimensions. In 
comparison t o  adult controls, tissue C was markedly lower. These da ta  
suggest tha t  muscle is t h e  principal s i te  of C storage in neonates. 
Muscle C stores increase with advancing gestation during fetal  life. 
Neonates, prematures in particular, a r e  born with limited tissue reserves 
of C. Prolonged C-free intravenous nutrition may pose a  significant risk 
of C deficiency in neonates. (Supported by The Nutrition Foundation) 

Whey p r o t e i n :  c a s e i n  r a t i o  of 60:40 ,s imi lar  t o  human mi lk  pro- 
t e i n ,  may be p r e f e r a b l e  t o  a  r a t i o  of 18:82, s i m i l a r  t o  cow milk 
p r o t e i n , i n  feeding  VLBW neonates .  Metabolic ba lances ,  serum 
c h e m i s t r i e s ,  and body measurements were determined i n  10 VLBW 
(<I530 g) i ~ f a n t s  fed a  whey p r o t e i n  formula (WPF) and 9  fed  a  
casein-predominant p r o t e i n  formula (CPF). Nitrogen (N) i n t a k e s  
were 452 and 559 mg/kg/d i n  WPF and CPF fed i n f a n t s ,  r e s p e c t i v e -  
l y ,  N ba lances  showed comparable u r i n a r y  and f e c a l  l o s s e s ,  aver- 
ag ing  17% and 9% of N i n t a k e ,  r e s p e c t i v e l y ,  and comparable N re -  
t e n t i o n  v a l u e s ,  averaging 74% of N i n t a k e .  Net N r e t e n t i o n  was 
s i m i l a r  t o  c a l c u l a t e d  f e t a l  a c c r e t i o n  of N i n  both  groups.  Serum 
t o t a l  p r o t e i n ,  albumin, and r r e a  N were w i t h i n  normal range.  WPF- 
fed i n f a n t s  showed a  more favorable  a c i d  base  s t a t u s ,  charac ter -  
ized  hy normal b u f f e r  base  concent ra t ions  and l e s s e r  predispos i -  
t i o n  t o  metabol ic  a c i d o s i s ,  than  CPF-fed i n f a n t s .  519 i n f a n t s  
from CPF grollp requi red  o r a l  b icarbonate  t rea tment .  None from 
t h e  WPV group r e q u i r e d  s i m i l a r  t rea tment .  Growth g a i n s  were 
s i m i l a r .  

The d a t a  sugges ts  t h a r  both  whey p r o t e i n  and casein-predominant 
p r o t e i n  a r e  adequate ly  l ~ t i l i z e d  by VLRW neonates  a t  a  p r o t e i n  in- 
take  of about 3.0 gm/kg/d. Whey p r o t e i n  i s  p r e f e r a b l e  t o  case in-  
predominant p r o t e i n  i n  t h e  d i e t  of VLBW neonates ,  a s  i t  may l e s -  
r i s k  of metabol ic  a c i d o s i s  and i t s  p o t e n t i a l  adverse  e f f e c t s .  

. - -  ESTIMATION OF TOTAL BODY FAT AND PROTEIN BY DENSITCM- 
ETRY. IIwai-Pin She , William Deskins,  Dean Winter,  Jf 700 and C u t b e r t o  &za 2 c o n h . L .  Nichols ) .  Bavlor C o l l .  

o f  Med. , USDA/ARS C h i l d r e n ' s  % & i t i o n  Research &n&, D e ~ t .  of 
P e d i a t r . ,  Univ. o f  Houston, Dept. o f  Mech. Eng., Houston, ?'X. 

Densi tane t ry  u s u a l l y  is used to e s t i m a t e  hody f a t  and l e a n  
body mss (LRM) . The mthcd assms a c o n s t a n t  v a l u e  f o r  d e n s i t y  
o f  LRM, which is i n v a l i d  i n  the grcxring i n f a n t .  The d e n s i w t r i c  
mthcd. was used to e s t i m a t e  total body f a t  and p r o t e i n .  The body 
was d i v i d e d  i n t o  4 ccmponents: w a t e r  (w) , f a t  ( f )  , p r o t e i n ( p 1 ,  and 
m i n e r a l s  (m) . !tb fundam=ntal equat ions  were used: eq. 1, 1% = 
?+Wf+ +W,,,; ancleq. 2,  V T = V ~ + V ~ + V ~ + V ~ .  Using t h e  r e l a -  
~ o n s h i p ~ / D ,  *ere B d e m i t y ,  eq. 3 was d e r i v e d  f r a n  eq. 2: 
W,/DT= Yy&+ W f / D f + +  WrrJ4n. Using eq. 1 and 3  s imul ta -  
neously,  p  and f  i n  t h e  h- i n f a n t  can be c a l c u l a t e d .  -red 
were the measurenents o f  W r ,  Y, u s i n g  ' ~ ~ ' ~ 0  d i l u t i o n  method,and 
Dr u s i n g  W~/VT. VT was measured by a n  a c o u s t i c  mthod.The  f o l l m -  
i n g  were taken  £ran  the l i t e r a t u r e :  m f o r  the r e f e r e n c e  f e t u s  and 
i n f a n t ,  4yr Df, Dp and Q,,. T h i s  4-ccmponent &el was v a l i d a t e d  
i n  6 i n f a n t  miniprgs.  C a l c u l a t e d  v a l u e s  o f  f  were c a q x x e d  to 
those measured chemica l ly ;  c a l c u l a t i o n s  overes t imated  measured f .  
T h e i r  l i n e a r  r e l a t i o n s h i p  was d e s c r i b e d  by the r e g r e s s i o n  equa- 
t i o n :  meas. f  = -10.9 + .39 x c a l  f  ( t13 .3) .  Because of h i q h  
c o r r e l a t i o n  between measured and c a l c u l a t e d  f  ( ~ 0 . 9 8 )  , body f a t  
can be p r e d i c t e d  from c a l c u l a t e d  f  u s i n g  the r e g r e s s i o n  equat ion .  
Body p r o t e i n  t h e n  can be c a l c u l a t e r l  £ ran  eq. 1. 'The l i n e a r  r e l a -  
t i o n s h i p  between m a s u r e d  and c a l c u l a t e d  f  m3ke.s the i n d i r e c t  
masurement  o f  f  and p  p o s s i b l e  w i t h o u t  a s s u q t i o n s  regard ing  
the chemical m a t u r i t y  o f  the LBM c a q x x t m e n t .  

THE EFFECT OF FAT AND CARBOHYDRATE COMPOSITION ON THE 701 GASTRIC mTYING (GE) OF IsocALoRIc FEEDINGS IN PRE- 
MATURE INFANTS. Myron S i e g e l ,  Br idget  Krantz,  

Fmanuel Lebenthal,  SUNY School of Medicine, Chi ldren ' s  H o s p i t a l ,  
Div is ion  of P e d i a t r i c  Gas t roentero logy,  Buffa lo ,  New York. 

The (GE) of  6  i n f a n t  feedings  (20 kca l /oz  60:40 whey:casein) 
w i t h  vary ing  f a t  and carbohydrate composit ion was s t u d i e d .  Feed- 
i n g ~  contained e i t h e r  100% medium chain  t r i g l y c e r i d e  (MCT) o r  91% 
long cha in  t r i g l y d e r i d e  and 9% MCT (LCT) a s  t h e  f a t  and e i t h e r  
l a c t o s e  (L),  g lucose  (G), o r  polycose (P) a s  t h e  carbohydrate.  
Eleven premature i n f a n t s  were fed  22cc/kg of a l l  6  feedings  over 
a  3-4 day per iod  and t h e  volume of g a s t r i c  c o n t e n t s  was measured 
every 20 minutes us ing  t h e  marker polye thylene  g l y c o l  4000. Mean 
v a l u e s  + S.D. of a a s t r i c  c o n t e n t s  (% i n i t i a l  volume) were: - 
Feedin 20- 40 min 60 100 min 
LCT, Lg 5 7 . C 5 9 . 4  5 1 . 9 2 8 . 1  4 2 . 5 2 8 . 2  32 .8+8.6  2 6 . E 6 . 4  
MCT, L 39.4212.1 30.2511.7 20.6% 9 .5  >4.3+11.7 6.526.3 
LCT, G 56.35 8.7 5 4 . E  8.0 34.75 7.2 27.75 6.9 22.156.7 
MCT, G 42.8+ 8 .9  33.4+ 8.4 19.0+ 6.9 14.4+ 7.4 6.6+6.0 
LCT, P  4 7 . 9 3 1 1 2  47.25 8.4 34.25 6.6 25.4z 5.0 18.858.1 
MCT, P  32.C511.6 20.6210.0 11.e 7.2 7 .22  6.9 3.524.3 
ANOVA demonstrated use  of  MCT r e s u l t e d  i n  f a s t e r  emptying than  
LCT (pc.001).  ANOVA and Tukey's t e s t  showed use of P  i n s t e a d  of 
G r e s u l t e d  i n  l e s s  g a s t r i c  volume a t  40 minutes (pc.05).  P  in-  
s t e a d  of L  r e s u l t e d  i n  l e s s  volume a t  60 and 80 minutes (p< .05).  
GE can be a l t e r e d  by changes i n  n u t r i e n t  composit ion.  The d i f -  
fe rence  between MCT and LCT was more pronounced than  t h e  d i f f e r -  
ences between t h e  carbohydra tes  s t u d i e d .  Feedings w i t h  MCT may 
be more s u i t a b l e  than  LCT i n  p a t i e n t s  w i t h  g a s t r i c  s t a s i s .  
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