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NEC a p p e a r s  t o  be o f  m u l t i f a c t o r i a l  o r i g i n .  B a c t e r i a  may be 
i m p o r t a n t  a s  shown by one  s t u d y  i n  which 67% o f  p a t i e n t s  w i t h  
NEC harbored  K l e b s i e l l a  i n  t h e  GI t r a c t .  That  organism produces 
e n t e r n t o x i n s  and e n d o t o x i n s ,  and i n v a d e s  t h e  s y s t e m i c  c i r c u l a t i o  
r e a d i l y  when t h e  g u t  mucosa is compromised. Human mi lk  may pro- 
t e c t  a g a i n s t  NEC by a l t e r i n g  t h e  f e c a l  f l o r a  a s  i t  d o e s  a g a i n s t  
n e o n a t a l  d i a r r h e a  (Gyorgi ) .  P r e v i o u s l y  we found no d i f f e r e n c e  
i n  q u a n t i t i e s  o f  s t w l  e n d o t o x i n  i n  f u l l - t e r m  i n f a n t s  f e d  f r e s h  
b r e a s t  mi lk  o r  a  p r o p r i e t a r y  formula :  w i t h  i n c r e a s e d  f e e d i n g s  
t h e r e  were  more GI microorganisms and e n d o t o x i n  p r o d u c t i o n .  

We have now s t u d i e d  t h e  GI b a c t e r i a l  f l o r a  o f  n e o n a t e s  i n  an  
ICU who were f e d  Enfami l  and a  humanized formula  (SMA). I n f a n t s  
betwesn 1 ,500 and 2 , 2 5 0  gms a t  b i r t h  were a s s i g n e d  weight  groups  
d i f f e r i n g  by 250 gms, and chosen  randomly t o  be f e d  1 o f  t h e  2 
formulas .  I n f a n t s  i n  d i s t r e s s  o r  r e c e i v i n g  a n t i b i o t i c s  were  ex- 
c luded .  K l e b s i e l l a  appeared  more o f t e n  i n  t h e  s t o o l s  o f  i n f a n t s  
f e d  Enfami l  (p< 0 . 0 5 ) ;  B a c t e r o i d e s  f r a g i l i s  was d e t e c t e d  more 
3 f t e n  w i t h  SMA ( p > 0 . 0 5 ) .  Both formulas  s u p p o r t e d  growth of E. 
301i and C l o s t r i d i u m  e q u a l l y .  

The formulas  used i n  t h i s  s t u d y  a f f e c t e d  t h e  m i c r o b i a l  f l o r a  
3f t h e  n u r s e r y  p o p u l a t i o n .  Outbreaks  o f  NEC and t h e  c o u r s e  o f  
t h e  d i s e a s e  may be i n f l u e n c e d  by t h e  t y p e  o f  formula  f e d  a s  w e l l  
a s  t h e  f e e d i n g  regimen. 
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P a t i e n t s  w i t h  gastroesophageal r e f l u x  (GER) f r e q u e n t l y  have a 

decreased lower esophageal sph inc te r  (LES) pressure t h a t  i nc reas  
es a f t e r  surgery ,  a l though v a r i a b l e  r e s u l t s  have been noted i n  
c h i l d r e n .  LES pressures were measured i n  80 p a t i e n t s  > 3  months 
o f  age w i t h  symptomatic GER and i n  20 c o n t r o l  p a t i e n t s .  The 
esophageal probe was a t r i p l e  lumen ca the te r  per fused a t  a r a t e  
o f  1.5 ml per  min. P a t i e n t s  were c l a s s i f i e d  as having severe 
esophag i t i s  i f  they had s t r i c t u r e ,  hematemesis o r  f r i a b l e  esoph- 
ageal mucosa a t  esophagoscopy. Normal p a t i e n t s  had mean + SEM 
pressures o f  11.4 + 0 .9  mm Hg w h i l e  20 p a t i e n t s  w i t h  severe 
esophag i t i s  had LET pressures o f  4.3 + 0.8 mn Hg ( p <  .001).  
Symptomatic GER p a t i e n t s  w i t h o u t  e s o p h g i t i s  (N=60) had LES pres 
sures o f  11.6 + 0.9 mm Hg. I n  t he  10 esophag i t i s  p a t i e n t s  w i t h  
p re  and pos tope ra t i ve  LES measurements, t he  average change was 
+2 mn Hg, and t h e  mean pos tope ra t i ve  LES pressure was n o t  d i f f e r  
e n t  f rom c o n t r o l s .  P a t i e n t s  w i t h o u t  esophag i t i s  who u l t i m a t e l y  
r e q u i r e d  surgery  had LES pressures t h a t  were n o t  d i f f e r e n t  f rom 
con t ro l s ,  and t h e  average change i n  LES pressure i n  t h e  20 pa- 
t i e n t s  w i t h  p re  and pos tope ra t i ve  s tud ies  was -0.5 mn Hg. A low 
-ES pressure w i t h  a pos tope ra t i ve  i nc rease  i n  pressure was noted 
on l y  when severe esophag i t i s  accompanied t he  symptomatic GER. 
The low LES pressures f r e q u e n t l y  noted i n  GER p a t i e n t s  may be a 
r e s u l t  o f  esophageal in f lanunat ion r a t h e r  than t h e  cause of GER. 
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A 5 314 y e a r  o l d  w h i t e  male w i t h  R.I.D. r e q u i r e d  p a r e n t e r a l  
a l i m e n t a t i o n  f o r  27 months. Watery d i a r r h e a  (mean f e c a l  w t .  542 
gm.) and s t e a t o r r h e a  (mean f e c a l  f a t  15.4 gm./day),  p e r s i s t e n t l y  
low serum c h o l e s t e r o l  a v e r a g i n g  72 mg% and v i t a m i n  B12 malab- 
s o r p t i o n  have been p r e s e n t  s i n c e  b i r t h .  Small  i n t e s t i n a l  morph- 
o logy i s  normal by l i p i d  h i s t o c h e m i c a l  and e l e c t r o n  microscopic  
examinat ion .  S u r g i c a l  e x p l o r a t i o n  r e v e a l e d  normal anatomy. Mean 
i n t r a l u m i n a l  BA a f t e r  meal s t i m u l a t i o n  a r e  3 .70  mM/L f o r  t h e  
f i r s t  meal and 1 . 0 1  mM/L f o r  t h e  t h i r d  meal of t h e  day .  F e c a l  
e x c r e t i o n  of o r a l  c h o l i c - c a r b o x y l - 1 4 ~  a t  20 months was 58% f o r  
t h e  f i r s t  24 hours  v s .  4.8% f 1.0 i n  5  normal c o n t r o l s .  Mean f e -  
c a l  aqueous s u p e r n a t a n t  BA a r e  1102 e l 2 4  hours  v s .  100.2 e 
35.3124 hours  i n  5  normal c o n t r o l s .  C h o l i c  a c i d  k i n e t i c  s t u d i e s  
a t  64 and 68  months r e v e a l e d  a  f r a c t i o n a l  t u r n o v e r  r a t e  (FTR) of 
1.78 and 2.55 .days-1,  pool s i z e  of 21 .8  and 4 9 . 1  m g / m 2  and syn-  
t h e t i c  r a t e  was 38.9 and 125.2 mg/m2/day r e s  e c t l v e l y .  At 64 mos ? t h e  chenodeoxychol ic  pool s i z e  was 48.2 mg/m , FTK was 0.82 
days-1  and t h e  s y n t h c t i c  r a t e  was 39.4 mg/m2/day. No secondary  
BA were p r e s e n t .  Very r a p i d  BA t u r n o v e r ,  c o n t r a c t e d  pool s i z e s ,  
low i n t r a l u m i n d l  b i l e  s a l t  c o n c e n t r a t i o n s ,  e l e v a t e d  f e c a l  b i l e  
s a l t s ,  absence  of secondary  BA and abnormal B12 a b s o r p t i o n  
s t r o n g l y  s o g g ~ , s t s  t h a t  f a i l u r e  of BA r e a b s o r p t i o n  and consequent 
BA d e f i c i e n c y  c a u s e  t h i s  c h i l d ' s  R.I.D. and c o n s t i t u t e  a  s p e -  
c i f  i c  c o n g e n i t a l  m e t a b o l i c  d e f e c t .  

_ - - ISMALL INTESTINAL FATTY ACID (FA) ESTERIFICATION I N  1d 
436 FANT AND CHILD MUCOSAL BIOPSIES. J E  HEUBI,CM MCGRAW, , 1 .Ic PARTIN AND WK SCHUBERT.UN1V .CINTI.DEPT. PEDS,CINTI. 

Uptake (U) and e s t e r i f i c a t i o n  (E) of o l e i c  a c i d  was s t u d i e d  i 1 
i n t a c t  i n t e s t i n a l  mucosa of i n f a n t s  and c h i l d r e n .  Crosby-Kugler 
i n t e s t i n a l  b iopsy  specimens were i n c u b a t e d  i n  v i t r o  i n  Krebs-Rin 
g e r  b u f f e r  ( p H  6 . 3 ) ,  0.01 mM g l u c o s e .  2.4 mM Na t a u r o d e o x y c h o l a t  
0.06 IJM o l e i c - 1 - 1 4 c .  0.54 PM o l e i c  a c i d  and 0 . 3  uM elvcero-2-mon . - ,  
o p a l m i t a t e  a t  37"C, l i p i d  e x t r a c t e d ,  s e p a r a t e d  by t h i n  l a y e r  
chromatography and counted  i n  a  s c i n t i l l a t i o n  s p e c t r o m e t e r .  A l l  
specimens were examined h i s t o l o g i c a l l y .  26 p a t i e n t s  (age  4  mos. 
t o  14 y r s . )  and 1  a d u l t  were s t u d i e d  i n  4  groups .  Group 1 ,  func-  
t i o n a l  d i a r r h e a  w i t h  normal mucosa, Group 2 ,  t r e a t e d  c e l i a c s  and 
r e l a t i v e s ,  Group 3 ,  p a t i e n t s  w i t h  mucosal d i s e a s e  and Group 4 ,  
p a t i e n t s  w i t h  i n t r a l u m i n a l  b i l e  a c i d  d e f i c i e n c i e s  were s t u d i e d :  
GROUP NO. U(mp/mgN/min.) E(mpM/mgN/min.) E/U 

1  14 5.876 + 1.942 4.060 + 1.010 0 .71  2 -14 
2  5  3.502 + 1.143* 1.839 + 0.562+ 0.53 + .05* 
3  5  2 .871 + 0.813** 1 .563 + 0.323+ 0.54 + .07* 
4  3  3.778 + 0.920 2.634 2 0.618* 0.70 _+ . O l  

" " ~ ( 0 . 0 5 ,  **p<0.01, + p C 0 . 0 0 1  v s  Group 1  
No s i g n i f i c a n t  d i f f e r e n c e  i n  E  o r  U w i t h  a g e  was s e e n  i n  Group 1 .  
A s i m p l e  r e l i a b l e  method t o  measure FA uptake  and e s t e r i f i c a t i o n  
i n  v e r y  s m a l l  q u a n t i t i e s  of mucosa i s  p r e s e n t e d .  FA e s t e r i f i c a -  
t i o n ,  u p t a k e  and E/U were s i g n i f i c a n t l y  d e p r e s s e d  i n  mucosal 
d i s e a s e  and  t r e a t e d  c e l i a c s  and t h e i r  r e l a t i v e s .  A p p l i c a t i o n  of 
t h e  p r i n c i p l e s  of t h i s  t e c h n i q u e  t o  o t h e r  a r e a s  of mucosal meta- 
bol i sm may e n a b l e  d e f i n i t i o n  of p r e v i o u s l y  undef ined  d i a r r h e a l  

, s t a t e s  i n  i n f a n t s  and c h i l d r e n .  
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Based o n  a n  i n c r e a s e d  w i n t e r  i n c i d e n c e ,  l e s s  t ime o u t s i d e ,  
i n c r e a s e d  "microscopic  r i c k e t s , "  and a  s p e c u l a t i o n  t h a t  hypocal-  
cemia and la ryngospasm a r e  a  t e r m i n a l  e v e n t ,  t h e  p o s s i b i l i t y  of 
v i t a m i n  D d e f i c i e n c y  i n  SIDS h a s  been  r a i s e d .  F u r t h e r ,  e v i d e n c e  
o f  growth a r r e s t  i n  c o s t o c h o n d r a l  j u n c t i o n s  h a s  been  r e p o r t e d  i n  
90% of unexpla ined  i n f a n t  d e a t h s .  P o s t  mortem serum samples  and 
s i x t h  r i b s  were c o l l e c t e d  from 23 SIDS and 7  c o n t r o l  i n f a n t s .  
Ribs  were immedia te ly  p l a c e d  i n  M i l l o n i g ' s  f i x a t i v e  and p r o c e s s e d  
w i t h o u t  d e c a l c i f i c a t i o n .  The mean t S.D. of  serum 25-OHD i n  t h e  
SIDS c a s e s  was 21.0 + 7.9 ng/ml,  c o n t r o l  p o s t  mortem samples were  
1 3 . 2  t 9.3  ng/ml. The mean of  t h e  SIDS i s  w e l l  above hypocal-  
cemic o r  r a c h i t i c  r a n g e s  (<6  ng/ml) and d i d  n o t  d i f f e r  from 
normal a d u l t s  (24 t 9 . 7  ng/ml) o r  39 l i v i n g  premature  and SGA 
i n f a n t s  a t  3  months of a g e  (26 t 9.9 ng/ml).  Serum ca lc ium 
v a l u e s  were w i t h i n  p h y s i o l o g i c a l  r a n g e s  (mean t S.D. SIDS 9.34 t 
1 . 8  mg%, c o n t r o l  9.22 2 1.85 mg%). Of c u r r e n t l y  ana lyzed  r i b  
spec imens ,  normal h i s t o l o g y  w i t h  normal c o s t o c h o n d r a l  j u n c t i o n s  
and normal m i n e r a l i z a t i o n  h a s  been  found. Thus, v i t a m i n  D 
d e f i c i e n c y  p e r  s e ,  a s  r e f l e c t e d  by serum 25-OHD, c a n  be r u l e d  
o u t  a s  a  c a u s e  of a  SIDS. We have  n o t  been  a b l e  t h u s  f a r  t o  con- 
f i r m  t h e  f i n d i n g  of p o s t n a t a l  growth a b n o r m a l i t i e s  i n  r i b  
c a r t i l a g e  and bone i n  SIDS. - A 

AGE AND SPECIES-RELATED ADHERENCE OF VIBRIO CHOLERAE 
SMALL INTESTINE AND ISOLATED ENTEROCYTES. 
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We have p r e v i o u s l y  r e p o r t e d  a v i d ,  mannose-spec i f ic  b i n d i n g  o f  
E .  C o l i  t o  immature compared w i t h  mature  i n t e s t i n a l  mucosa i n  
r a t s  and r a b b i t s  ( C l i n .  Res. E : 4 6 9 A ,  1977) .  T h e r e f o r e ,  age- 
dependence and s p e c i f i c i t y  o f  i n t e s t i n a l  a d h e r e n c e  o f  V i b r i o  
c h o l e r a e  (Vc) i n  d e v e l o p i n g  r a t s  and r a b b i t s  was i n v e s t i g a t e d  i n  
mucosal p r e p a r a t i o n s  and i n  i s o l a t e d  e n t e r o c y t e s  i n c u b a t e d  w i t h  
r a d i p l a b e l e d  Vc and 1% a -methyl mannose (MM), mannan (M), o r  
f u c o s e  ( F ) .  ( C o n t r o l s  = 1% s u c r o s e  o r  d e x t r a n ) .  Non-adherent 
b a c t e r i a  were s e p a r a t e d  by u l t r a f i l t r a t i o n .  Adherence o f  Vc was 
maximal 6-12 d a y s  a f t e r  b i r t h  (adherence  = 2 0 % ) .  A 60-fo ld  de- 
c l i n e  i n  b i n d i n g  o c c u r r e d  a t  weaning. Binding  of  Vc i n  jejunum 
and i leum o f  pre-weanl ing  r a t s  was i n h i b i t e d  90-100% w i t h  M ,  60- 
75% w i t h  F, and 55-65% w t i h  MM. Weaned and a d u l t  r a t s  were r e -  
s i s t a n t  t o  i n h i b i t i o n .  I n  c o n t r a s t ,  b i n d i n g  o f  Vc by r a b b i t  
f e t a l ,  newborn and a d u l t  mocosa and e n t e r o c y t e s  was e q u i v a l e n t ,  
a s  e f f i c i e n t  a s  i n  unweaned r a t s ,  and i n h i b i t e d  by M and F (60- 
80%). Conclus ions :  I n t e s t i n a l  b i n d i n g  of  Vc is  dependent  upon 
s u g a r - s p e c i f i c  mechanisms p r e s e n t  permanent ly  i n  r a b b i t s ,  b u t  
d i s a p p e a r i n g  i n  r a t s  a t  weaning. These b i n d i n g  p a t t e r n s  c o r r e l a t a  
w i t h  s p e c i e s  and a g e - r e l a t e d  d i f f e r e n c e s  i n  s u s c e p t i b i l i t y  o f  
r a t s  and r a b b i t s  t o  c h o l e r a ,  and s u g g e s t  t h a t  mucosal adherence  
MY p l a y  a r o l e  i n  p a t h o g e n i c i t y  o f  Vc. 
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