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MECONIUM FROM INFANTS WITH CYSTIC FIBROSIS (CF) 
CONTAINS IMMUNOREATIVE TXYPSINOGEN. Monica C.  624 Flsieh, Helen K .  Berry ( ~ p o n .  by Clark D .  West). 

Chi ldren 's  ~ z a l  Medical Center,  Cincinnat i .  Chic. 
To understand the  de fec t  t h a t  leads  t o  a'ccuroulation c f  

prote ins  i n  CF meconium we measured immunoreative trypsincden 
(IRT) by radioimmunoassay and t ryps in  c a t a l y t i c  a c t i v i t y  (CAI  
by f l uo r ime t r i c  method. IXT concentra t ion was normal in CF 
meconium based on t o t a l  p ro t e in  con ten t ,  but  was e levated  
based on wet weight, a s  was t o t a l  p ro t e in  and albumin. Trypsin 
CA was reduced i n  CF meconium compared t o  normal meconium: 

CF Normal P robab i l i t y  
n = 22 n = 26 

I R T ~  
- - 

7.1 f 4.2 3.1 + 2.7 <.001 
I RT 38 f 24 54 t 44 n.s. 
Tota l  pEot.' 205 f 81 57 f 12 <.001 
Albumin 72 f 40 < lo  Not t e s t ed  
Trypsin CA .25 f .27 1.03 f .99 c.001 

_ ~ r y p s i n  C A ~  42 t 48 , 357 f 196 . <.001 
a - -  
dpg/g meconium (wet weight) ;  upg/g protgin;  Cmg/g meconium; 

w o l  subscrace hydrolyzed/g meconium; vmole/mg IRT 
Trypsin i nh ib i t o ry  a c t i v i t y .  neasured by incubating porcine 
t ryps in  with meconium was: CF, 33 f 27; normal, 1 t 3 +g 
porcine t ryps in  i nac t i va t ed /g  meconium. Trypsinogen, an 
i nac t i ve  precursor  of t r yps in ,  i s  synthesized by pancreat ic  
ac ina r  c e l l s  and s ec re t ed  i n t o  i n t e s t i n a l  lumen. The r e s u l t s  
show t h i s  process i s  normal i n  i n f an t s  with CF. Presence of 
t r yps in  i nh ib i t o r ( s1  r a t h e r  than absence of IRT accounts fo r  
accumulation of p ro t e in s  i n  CF meconium. 

a - -  - INEVlWUS AMINO A C I B  STIMJIATF. GASTRIC ACID SECRE- T 625 TION IN INFZW~S. Paul  E. ~yman, 5- L. Everett, 
( S p n .  by Ilo- D. Leake) UCLA S b l  of  Mdic ine ,  

Harmr-UCLA Medical Center.  k c a r t m e n t  o f  Ped i a t r i c s .  Torrance. 
To determine the e f f e c t - o f  'an in t ravenous  amino a c i d  i n fus ion  

on g a s t r i c  ac id  s ec re t i on  VE measured a c i d  s ec re t i on  in 7 enter -  
a l l y  fed ch ron ica l l y  ill i n f a n t s  (age 3-7 m, weight 2-6 kg) re- 
qu i r i ng  intrav-us suppl-ts. Amino a c i d s  were cmit ted  frcm 
in t r avemus  so lu t i ons  f o r  8 hr, and e n t e r a l  feedings  were anit- 
ted f o r  6 hr p r i o r  to studies on 2 consecut ive  days. On day 1 
b a s a l  a c i d  o u t p l t  (EX)) was 2825 pmles /kg-hr ,  and post-penta- 
g a s t r i n  (6 ug/kg, s.c.) maximal a c i d  ou tpu t  (MAO) was 99+20 
pmles /kg.hr .  On day 2 BPD was dete.nnined and then a c i d  ou tpu t  
was measured f o r  4 hr following add i t i on  o f  amim a c i d s  (hino-  
syn, e t t )  to the in t ravenous  so lu t i on .  The r a t e  of aminc 
a c i d  infus ion was 0.15 Zyn/kg.hr. S e m  g a s t r i n  was masured  by 
r ad iobnumxssay  before  and a f t e r  amino a c i d  infus ion.  A l l  re- 
sults were expressed as mean + SEM. 

&sal Ihr 2hr 3hr 4hr 
Acid O u t p u t ( p ~ l e s / k g - h r )  2654 4 9 5 0  5 1 5 2  5 2 3 *  54+7** 
Senrm Gas t r i n  (xr/ml) 63+16 -- -- -- 93+21 
*P .025 * * p < ~ . b l  canpared to-W, using the paired t - t eE t  
A~~IE acid-stimulated a c i d  ou tpu t  was s i g n i f i c a n t l y  h i g k  than 
BAD i n  the f i n a l  2 hr. The in fus ion  o f  intravenous amira> a c i d s  
r e s u l t e d  i n  1 )  a n  imnediate and sus ta ined i nc rea se  i n  a c i d  se- 
c r e t i o n  2) a 2-fold i nc rea se  in a c i d  s ec re t i on  to 50% MPD, and 
3) m s i g n i f i c a n t  change in ssrm g a s t r i n  concentra t ion.  We 
conclude that amino a c i d s  infused a t  a r a t e  t y p i c a l  f o r  parent- 
e r a 1  n u t r i t i o n  stimulate g a s t r i c  a c i d  s ec re t i on  in in fan t s .  

IWICES OF PROTEIN METABOLISM IN TERM INFANTS FED 
HLMAN MILK, WHEY PREDOMINANT FORMULA, OR COW MILK 626 FCRMUM. Lvnn M. h a s .  Marv F. Picciano. and Terrv 

F. Hatch (Spon. by ~ a r m k l  J.  omo on);  livers sit^ of ~ i l i n o i s ,  * 

Department o f  Foods and M t r i t i o n ,  Urbana, IL. 
I n f an t s  (n=37) received e i t h e r  human milk ( W ) ,  whey 

predominant forrmla (WF), o r  cow milk formula (CF) a s  t he  s o l e  
n u t r i t i o n a l  source f o r  2 mos. A t  age 2, 4 ,  and 8 wks, 2 hr  
f a s t i ng  blood was analyzed f o r  p l a s m  amino ac id s  (AA) and serum 
urea n i t rogen (SUN). From 3-day d i e t a ry  records  and d i r e c t  
analyses of milks,  in takes  of  AA and t o t a l  nitrogen (TN) were 
ca lcula ted .  Compared t o  W feeding, elevated plasma va l ine  
(VAL), phenylalanine (WE), methionine (MET), and SUN 
concentra t ions  were observed with WF and CF feeding. Feeding WF 
re su l t ed  i n  e l eva t ions  of 4 add i t i ona l  AA [ threonine  (THO, 
l y s i n e ,  l w c i n e  (LEU), and isoleucine  (ILE)]. In takes  of  TN 
were pos i t i ve ly  co r r e l a t ed  with plasma concentra t ions  of  VAL, 
LEU, ILE, t y ros ine  (TYR), h i s t i d i n e  (HIS), and SUN (r=0.38-0.64, 
p<0.05-0.001), and negat ively  co r r e l a t ed  with p l a s m  a rg in ine  
concentra t ions  (r=-0.41, p<0.05). In takes  of  the  e s s e n t i a l  
amino ac id s  THR, VAL, LEU, ILE, PHE, HIS, TYR, and MET were 
co r r e l a t ed  with t h e i r  respect ive  p l a s m  concentra t ions  
(r=0.38-0.74, ~ 0 . 0 5 - 0 . 0 0 1 ) .  Data i nd i ca t e  t h a t  feeding WF does 
not r e s u l t  i n  lndices  of  prote in  metabolism more s imi l a r  t o  
those obtained with HM feeding than does feeding CF, and t h a t  
such indices  w i l l  not he achieved unless TN content of formula 
is reduced, regardless  of  r e l a t i v e  whey t o  case in  r a t i o s .  
(Supported i n  pa r t  by the  I l l i n o i s  Agr icul tura l  Experiment 
6 t a t i on  and Ross Laborator ies . )  

NECNATAL CHOLESTASIS: IDENTIFICATION OF A 
METABCLIC ERROR IN BILE ACID SYNTHESIS 627 Norman B. Javitt .  Engeline K O ,  Marcel Gut,  Indra 

Rajasopalan and  Kornelia Budai (Spon. by Joseph Danc i s ) ,  Dept.  
of Pedia t r ics ,  NYU School of Medicine, NY and  Worces ter  Found. 
for Experimental Biology, Shrewsbury, MA 

The metabolism of 3P-hydroxy-chol-5-en-24-oic ac id ,  (3p-choU 
a naturally occurring monohydroxy bi le  ac id  known t o  induce  
c h o l e s t a s i s ,  w a s  s tudied in a 6 yr o ld  female  with c h o l e s t a s i s  
s i n c e  birth.  : In i t ia l  evaluat ion revealed  a to ta l  serum b i l e  ac id  of 
229 pmole/l of which 10% w a s  3P-chol . Administration of 1 . 1  pCi 
of (16 ,17 ,22 ,  2 3 ) - 3 ~ - 3 ~ - c h o l  intravenously w a s  followed by 
recovery of 50% in t he  urine within 72 h r s .  Urinary b i l e  a c i d s  
were  f rac t ionated  a s  the i r  methyl e s t e r s  by glycophase  column 
chromatography following so lvo lys i s  and a lka l i ne  and  enzymat ic  
(3-glucuronidase) hydrolys is .  In con t r a s t  t o  previous f indings  
i n  t he  hamster  and  normal humans,  l e s s  than 3% metabolism t o  
chenodeoxychol ic  ac id  could  b e  de t ec t ed .  The r e su l t s  indica te  
a b s e n c e  of a P-450 microsomal 7a-hydroxylase t ha t  normally 
produces  3P, 7a-dihydroxy-chol-5-en-24-oic ac id ,  a n  intermediate 
in t he  "Yamasaki" pathway for chenodeoxychol ic  ac id  syn thes i s  
(Kulkharni & Javitt ,  S teroids ,  40:581, 1982).  W e  postula te  t ha t  
accumulat ion of 3P-chol and  ita monohydroxy der ivat ives  i s  
pa thogenet ic  in inducing c h o l e s t a s i s .  

R E D  BLOOD C E L L  M A L O N D I A L O E H Y D E  (RBC-MDA) & PLASMA V I T -  628 A M I N  E ( E )  L E V E L S  I N  L O W  BIRTH W E I G H T  ( L B W )  INFANTS 
L .  Johnson, J.Cennamo, C .  Dalin, F .  Bowen. Univ. of 

Penn. Sch. of  Med., Penna. Hosp.Depts. O B - G Y N  & Peds.,  Phi la .  Pa. 
The RBC-MDA assay i s  an l nd i r ec t  es t imate  of ant ioxidant  pro- 

t e c t i on  a t  the  membrane l e v e l .  Weekly E and RBC-MDA l eve l s  were 
run on 85 LBW i n f an t s  (See t ab l e  below). Infants  received 25 t o  50 
IU of  E qd when ora l  feeds were begun. Non-iron enriched formulas 
were used un t i l  r e t i na l  vascula ture  was mature. Multivitamins were 
added when parenteral alimentation (V i t  E ,  5 IU/500 m1)was s t o ~ p e d  
Though 74% of those i n  the  l a rge r  BW grqup had E l eve l s  2lmg/dl 
by aqe 2 weeks, 84% had excessively high RBC-MDA l eve l s  (72 SD 
above the  adu l t  mean of 102 ? SD 35 nM/gHgblOnly 40% of the small- 
e r  i n f an t s  had E l eve l s  >lmg/dl. Their spur iously  lower % of  ab- 
normal RBC-MDA l eve l s  r e f l e c t s  a g r ea t e r  admixture of  t ransfused 
adu l t  RBC,not a s t a t e  of  improved E nu t r i t i on .  We conclude t h a t  
many LBW i n f an t s  on oral E a t  the recommended dosage wi l l  remain 
E d e f i c i e n t ,  as  defined by pe rox id i zab i l i t y  of membrane l i p i d s .  

A t  Age 0 - 1 Day A t  Age 2 Weeks 
lOOOg 1001- 1251- 1 OOOg 1001- 1251- 

o r  l e s s  12509 15009 o r  l e s s  12509 15006 
V i t  F m n l d l  - '",' - ' 

0.9 100% 93% 100% 60% 54% 21% 
1 .O-2.0 0% 7% 0% 40% 38% 74% 
2.1-3.0 0% 0% 0% 0% 8% 5% 
RBC-IIDA 
>172nM/gHgb 96% 93% 94% 56% 71% 84% 

# of Babies 25 29 31 25 24 19 

A CELL MODEL TO ASSESS PROTEIN SYNTHPSIS AND 629 AMINO ACID POOLS IN NEONATES Carolyn Johnson, 
James Gable, Judith Haithcoat and Jack Metcoff, 

University of Oklahoma Health Sciences Center, Depts. of Pediatrics, 
Biochemistry and Molecular Biology, Oklahoma City, OK 73190. 

The relation of protein synthesis (PS) t o  extracellular (EC) and 
intracellular (IC) amino acid (AA) pools, birthweight, gestational age and 
postnatal weight change in human neonates is unknown. Viable 
neutrophils isolated from 1-2 ml venous blood were used as a cell model 
t o  evaluate these relationships in 35 infants with complete d a y  a t  33 to  
44 weeks postconceptual age (2d-14 weeks postnatal age), PS ( H-leucine 
incorp, p moles/hr/mg DNA) and 19 cell AA (n moles/mg DNA) were 
quantified in the leukocytes and 19 AAs in the same plasma (n moles/ml) 
(Dionex hi h pressure AA analyzer, fluorometric detection). No 
significant $ <.05) correlations were detected between PS and individual 
plasma AAs. PS was correlated with 11 of 19 IC AAs and with sets of 
both essential (ESSAA) and nonessential (NESSAA) IC AAs. PS also was 
inversely (-) correlated with birthwt., gest.age, postconceptual age and 
weight a t  t ime of study. When studied in a stepwise multiple regression 
of PS on the age-weight variables, weight a t  studx was the only variable 
selected by the model and accounted for 20% (R =.205, p=0.006) of the 
variance in PS. Of the AAs, the IC ESSAAs werg the only set explaining 
a significant proportion of the variance in PS (R =0.274, p=0.001). Thus 
it appears that the smaller and more preterm the infant, the greater the 
ra te  of protein synthesis; which, in turn, is more closely related to  levels 
of IC ESSAAs than to  plasma concentrations of the AAs. Measures of 
protein synthesis and IC AAs are feasible, even in neonates, and should 
contribute significantly to  formulation and evaluation of therapies 
designed to  improve these modalities. 
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