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Nitrogen balance i n  the  c l i n i c a l  s e t t i n g  i s  useful  i n  as- 

sessing e f f i cacy  of n u t r i t i o n a l  therapy and evaluat ing n u t r i e n t  
products. Multiple o f ten  uncontrol lable  va r iab les  inf luence ni- 
trogen balance. Expression of nitrogen balance a s  a funct ion of 
ni t rogen in take  i s  therefore an oversimplif icat ion.  Using s tep-  
wise l i n e a r  regression techniques we examined 8 p o t e n t i a l l y  in-  
f l u e n t i a l  va r iab les  f o r  e f f e c t s  on ni t rogen balance i n  20 pre- 
mature i n f a n t s  receiving intravenous al imentat ion a s  s o l e  nu t r i -  
e n t  source: ges t .  age,day of l i f e ,  b i r t h  weight, nitrogen intake,  
t o t a l  c a l o r i e  in take ,  weight f o r  age, length f o r  age and f a t  in- 
take. Analyses disclosed nitrogen and c a l o r i e  intake t o  be the  
most important independent variables .  Their simultaneous consid- 
e r a t i o n  yielded a highly s i g n i f i c a n t  regression equation: N ba l  
(mg) = 2.13[~cal/kg] + 0.64 [N intake mg/kg] - 164, R~ = 0.86 
(p <0.001).  Inclusion of any of t h e  above remaining var iab les  i n  
the  equation produced no improvement i n  estimate. Consideration 
of 3-methyl-histidine(3MH) output ,  an index of muscle catabolism 
improved t h e  est imate of ni t rogen balance based on t h e  above two 
var iab les  yielding another equation: N ba l  (mg) = 2.08 [~ca l /kg]+  
0.65 [N intake mg/kg] - 13.34 3~~[nmoles/kg]-  131, R~ = 0.90 
p <0.001 . The f i r s t  equation allows one t o  p red ic t  ni t rogen 

balance a s  a funct ion of two known variables .  The second equa- 
t i o n  permits ana lys i s  of ni t rogen balance when in take  and c l in -  
i c a l  s t a t u s  vary. The inclusion of 3MH output  cor rec t s  the  re- 
gression est imate f o r  catabolism. 
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GENESIS OF VIRAL ENTERITIS IN HUMAN INFANTS. Marie R. -- 
Talty,  Ping-C Lee, Pa t r i c ia  J. Carmody, and Pearay L. Ogra. S t a t e  
Univ .  of  N . Y .  a t  Bflo. and Children 's  Hospital of  Bflo., N.Y.  

The nature of v i rus - in tes t ina l  c e l l u l a r  in te rac t ion  was 
examined i n  duodenal and jejunal enterocytes  ( E C )  obtained from 
groups of  a d u l t  and suckling mice inoculated o r a l l y  w i t h  mouse 
ro tav i rus  ( M R V ) .  The techniques of  immunofluorescence ( I F ) ,  
e l ec t ron  microscopy (EM), and rose t t ing  of MRV-coated sheep 
erythrocytes  (SRBC) were employed f o r  these s tud ies .  EM s tud ies  
of  small i n t e s t i n a l  homogenates obtained 24 hours a f t e r  infec- 
t ion  revealed the presence of  l a rge  amounts of  MRV i n  suckling 
mice, but  l i t t l e  o r  no virus was observed in the  a d u l t  mice. IF 
s tud ies  demonstrated the presence of  v i ra l  ant igen i n  the cyto- 
plasm i n  15 t o  40% of  suckling EC and i n  0 t o  2% of  a d u l t  EC. 
Isolated EC from uninfected a d u l t  o r  suckling mice were incubat- 
ed with purif ied MRV-coated SRBC's. Specif ic  binding of EC t o  
virus  coated SRBC's, a s  evidenced by formation of r o s e t t e s ,  was 
observed with 20% o f  suckling EC and only infrequently with 
a d u l t  EC. These data  suggest t h a t  the  degree of  rep l i ca t ion  of 
MRV i n  the i n t e s t i n e  may be determined by the a v a i l a b i l i t y  of 
virus-specif ic  receptors  on EC. The d i f fe rences  in  the  r e l a t i v e  
proportion of such receptors  between the suckling and a d u l t  EC 
may explain the  unique predel ict ion of in fan t s  t o  ro tav i rus  
in fec t ion .  Although the pathogenesis of  MRV c lose ly  resembles 
human ro tav i rus  in fec t ion ,  the iden t i f i ca t ion  of s imi la r  recep- 
t o r s  on human enterocytes  remains t o  be establ ished.  

FECAL ALPHA-1-ANTITRYPSIN IN CHILDREN WITH 646 C R O H N ~ S  DISEASE. D a n i e l  W. Thomas,  F r a n k  R. 
S i n a t r a ,  a n d   uss sell J. Merritt (Spon.  b y  
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Random f e c a l & - 1 - a n t i t r y p s i n  (R-FAlAT) w a s  moni- 
t o r e d  f o r  4 t o  22 m o n t h s  i n  1 8  c h i l d r e n  w i t h  C r o h n ' s  
d i s e a s e  a g e d  7 t o  1 7  y e a r s .  E x c e s s  R-FAlAT i n d i c a t e s  
a b n o r m a l  f e c a l  l o s s  o f  s e r u m  p r o t e i n  ( C l i n .  R e s .  28  
(1) :97A, 1 9 8 0 ) .  T h e  r e l a t i o n s h i p  b e t w a h x m b e r  

o f  a b n o r m a l  c l i n i c a l  f i n d i n g s  (ACF) a n d  R-FAlAT was 
e v a l u a t e d .  E l e v e n  p a r a m e t e r s  w e r e  s e l e c t e d  t o  a s s e s s  
d i s e a s e  a c t i v i t y  ( a b d o m i n a l  p a i n ,  w e i g h t  l o s s ,  f e v e r ,  
d i a r r h e a ,  e x t r a - i n t e s t i n a l  symptoms,  Hgb, ESR, WBC, 
a l b u m i n .  h e m a t o c h e z i a ,  a n d  a b d o m i n a l  m a s s ) .  E l e v a t e d  
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W.D. Andrew Ford, Thomas Colby, and P h i l i p  Sunshine. 

Stanford Univ. School of Med., Dept. of Ped ia t r i c s ,  Stanford, CA 
Ontogenic development continues a f t e r  b i r t h  i n  mammalian en- 

t e r i c  epithelium as  an adaptive mechanism t o  ex t rau te r ine  l i f e .  
S t ruc tu ra l ,  funct ional  and cytokinet ic  changes of pa r t i cu la r  
prominence occur over a shor t  c r i t i c a l  period preparatory t o  
d ie ta ry  change with weaning. The e f f e c t  of intraluminal  inf lu-  
ences on these  maturational changes was examined by preparing an 
experimental su rg ica l  bypass i n  the  i n t e s t i n e  of the  in fan t  r a t .  
Surgical  bypass of the  terminal one-third length of the small 
i n t e s t i n e  of 12-14 day old suckling r a t s  was performed, maintain- 
ing the  remaining i n t e s t i n e  i n  cont inui ty (anastomosed t o  cecum). 
The bypassed segment, although showing general normal develop- 
mental pa t t e rns  of sucrase and maltase, showed coincident delay 
i n  normal reduction of both l a c t a s e  and enterocyte l i fe-span.  
The i n t e s t i n e  maintained i n  cont inui ty showed precocious appear- 
ance of sucrase and accumulation along with maltase t o  g rea te r  
than control  l eve l s ,  accompanied by a normal coincident  dec l ine  
i n  both l a c t a s e  and enterocyte l i fe-span.  In  summary, involve- 
ment of intraluminal  inf luences on e n t e r i c  ontogenic development 
i s  expressed by a delay i n  the  excluded segment (bypassed) and 
by s t imulat ion i n  the  shortened segment i n  cont inui ty.  The data  
a l s o  provide fu r the r  support of the  hypothesis tha t  the  l i f e -  
span of the  enterocyte serves a s  a primary determinant post- 
n a t a l l y  of e n t e r i c  l a c t a s e  l eve l s .  

RELATIONSHIP BETWEEN SERUM CONCENTRATION AND URINARY 
EXCRETION OF ZN AND CU I N  PREMATURE INFANTS. E.E. 

648Tyra1a, ,.I. Manser, N.L. Brodskx. Temple University 
School of Medicine, S t .  Christopher's Hospital f o r  Children, and 
Albert Einstein Medical Center (North), Phi ladelphia,  Pa. (Spons. 
by V.H. Auerbach) 

Serum zinc (Zn), copper (Cu),,and 24 hour u r ine  co l l ec t ions  f o r  
Zn, Cu, and amino acid excret ion were measured i n  12 primari ly 
intravenously nourished premature in fan t s  (mean GA-30.6 wks., 
mean b i r t h  wt=1067gms.). Five in fan t s  had two o r  more s e r i a l  mea- 
surements. A l l  i n fan t s  were c l i n i c a l l y  s t a b l e ,  non post-op, and 
not infected a t  times of study. Mean age a t  time of f i r s t  study 
= 3.3 wks. Serum Zn and 24 h r .  ur inary Zn excret ion were posi t -  
ively cor re la ted  (r=.74 p<.0006). In fan t s  with hypozincemia 
(serum Zn l e s s  than 70pgldl) general ly had u r ine  Zn losses  of 
<130pg/24 h r .  Urine Zn concentrat ions of <100pg/24hr., with a 
serum Zn of g rea te r  than 70pg/dl was an indicat ion of impending 
hypozincemia. The premature in fan t  is capable of rena l  conser- 
vat ion of Zn under condit ions of a c t u a l  and impending hypozin- 
cemia . 

Serum Cu and 24hr. ur inary Cu excret ion were not r e la ted  (p- 
.17). Urinary copper excret ion,  previously shown t o  be re la ted  
t o  increased urinary excret ion of glycine and methionine during 
therapy with Freamine I1 was markedly reduced with t h e  use of 
Freamine 111 and t h e  concomitant  reduction i n  glycine and 
methionine excretion. Urine Cu excret ion averaged <lpg/24hr. and 
did not contr ibute  s ign i f i can t ly  t o  Cu losses .  

Hypozincemia i n  Growing Premature Singleton and Twin 
Infants .  E.E., J.I., B.L. Broddsy, K. 649 -, (Spons. by V.H. Auerbach), Temple University 

School of Medicine, S t .  Chris topher 's  Hospital f o r  Children, 
Albert Einstein Medical Center (North), Phi ladelphia,  Pa. 

S e r i a l  serum zinc (Zn) concentrations were measured from b i r t h  
to  a mean age of 16 weeks i n  17 wel l ,  AGA, s ingleton,  premature 
i n f a n t s  (mean GA=30 wks., mean B.W.=1253gms.) and compared t o  
serum Zn concentrations i n  4 s e t s  of premature twins (mean GA-30 
wks., mean individual  B.W.=llO4gms.) who were followed t o  a mean 
age of 18 weeks. A l l  i n fan t s  were fed standard in fan t  formulas. 
Average weekly d a i l y  weight gain,  l i n e a r  growth, ca lo r ic ,  pro- 
t e i n ,  and Zn intake were not s i g n i f i c a n t l y  d i f f e r e n t  between the 
two groups. Serum Zn concentrations measured i n  the  f i r s t  72 h rs .  
of l i f e  averaged 170pgJdl i n  the  s ingleton i n f a n t s  and 144pgIdl 
i n  the  twins (p=.3). 

R-FA~AT. was a s s o c i a t e d  w i t h  h i q h  ACF ( Y L p < 0  . 0 0 1 ) .  Week 1 9 7 L 7-0  in-i 9 i ~ i a  i a r  
. - . 2 7 #  " , , &" &.. &"  &,. 

P a t i e n t s  h a d  5.721.7 ACF when R-FA~AT was-  23.4 (mg/gm 
d r y  s t o o l )  (% o f  n o r m a l  + 3SD) compared  t o  1 .4k1 .0  

Zn Singl .  118 86 82 74 65 58 55 62 71 70 

when R-FAlAT was  <3.4 ( p < 0 . 0 0 1 ) .  W i t h  t r e a t m e n t  ACF 
ug/dl Twins 132 79 82 65 48 45 49 41 57 61 

f e l l  f r o m  5.9+1.3 t o  0 .9+0 .8  ( p < 0 . 0 0 1 ) ,  a n d  R-FAlAT 
ns ns  ns  n s  P=,. P=,, ns 9=,. 9=,, PT, 

d e c r e a s e d  froiii  10.3+5.0 Eo 1 . 7 i 0 . 7  ( p < 0 . 0 0 1 ) .  
< . U l  < .U> < . U l  < . U 3  . I D  

R-FAlAT became abnoFma1 i n  2 p r i o r  t o  a n  i n -  Hypozincemia (serum Zn <70vg/dl) i s  common i n  the  growing pre- 
c r e a s e  i n  ACF upon  r e l a p s e .  Two c h i l d r e n  s t i l l  h a d  mature in fan t .  The premature twin i s  a t  pa r t i cu la r  r i s k ,  how- 
a b n o r m a l  R-FA1AT d e s p i t e  d e c l i n i n g  ACF i n  e a r l y  re- ever, f o r  the  development of marked hypozincemia (serum Zn <50ug 
m i s s i o n .  W e  c o n c l u d e  t h a t  R-FAlAT is  an o b j e c t i v e ,  / d l )  during the  f i r s t  5 months of l i f e .  Inadequate Zn content of 
sens i t ive ,  a n d  n o n i n v a s i v e  m a r k e r  f o r  a c t i v i t y  o f  in fan t  formulas, poor Zn absorption and/or decreased body s t o r e s  
C r o h n ' s  d i s e a s e .  may a l l  be contr ibutory.  
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