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I n  normal a d u l t s  f r u c t o s e  s t i m u l a t e s  t h e  a c t i v i t y  o f  s u c r a s e  and 
m a l t a s e .  I n  a  s i n g l e  p a t i e n t  wit11 S-IM Greene e t  a l .  (1) found an 
i n c r e a s e  i n  t h e  s u c r a s e  a c t i v i t y  a f t e r  f r u c t o s e  i n g e s t i o n  (C"40- 
60% o f  t h e  c a l o r i c  i n t a k e  ( c . i . ) )  and s u g a e s t e d  d i e t a r y  f r u c t o s e  
a s  a  form o f  t h e r a p y  t o  t h e s e  p a t i e n t s .  I n  o r d e r  t o  e l u c i d a t e  
t h i s  p o s s i b i l i t y  we have  by  methods e a r l i e r  d e s c r i b e d  ( 2 )  i n v e s t i  
g a t e d  t h e  a c t i v i t y  and r o c k e t  imnlunoelec t rophore t ic  p a t t e r n  o f  tha  
d i s s a c c h a r i d a s i s  i n  s m a l l  i n t e s t i n a l  b i o p s i e s  froin 2 c h i l d r e n w i t t :  
S-It1 (age  1 3  and 1 6  y r s l  b e f o r e  and 2 weeks a f t e r  a  d a i l y  i n t a k e  
o f  a n  o t h e r w i s e  i s o c a l o r i c  d i e t  c o n t a i n i n g  300 g o f  f r u c t o s e  
(-,50% of c . i . 1 .  Before  t h e  d i e t  b o t h  c h i l d r e n  showed a  s u c r a s e  
a c t i v i t y  below d e t e c t i o n  l e v e l  (1 U/g p r o t . )  and a  r e s i d u a l  i s o -  
m a l t a s e  a c t i v i t y  o f  7 , 9  and 2 . 3  U/g p r o t . ,  r e s p e c t i v e l y .  A f t e r t h r  
d i e t  t h e r e  was s t i l l  no  s u c r a s e  a c t i v i t y  and t h e  changes  i n  t h e i -  
son la l tase  l e v e l  were  n o t  s i g n i f i c a n t .  The immunoelec t rophore t ic  
s t u d i e s  were  i n  comple te  concordance  w i t h  t h e s e  f i n d i n g s .  I n  con-, 
c l u s i o n  even  a  v e r y  h i g h  d i e t a r y  supplement  w i t h  f r u c t o s e  c a n  n o t  
i n i t i a t e  an i n c r e a s e  o f  t h e  nlisslrig enzymes i n  S-1P1 and represen t9  
no t h e r a p e u t i c  a l t e r n a t i v e .  (1) Greene ,  H L e t  a l .  Biochein Med 
1972; 6 :  4 0 9 . ( 2 )  S k o v b j e r g ,  H ,  K r a s i l n i k o f f ,  P  A .  P e d i a t r .  Res 
1901; 15:  214. 

( O R S )  o f  v a r y i n g  c o m p o s i t i o n  h a s  b e e n  s t u d i e d  u s i n g  a n  
i n  v i v o  s t e a d y  s t a t e  p e r f u s i o n  t e c h n i q u e  i n  r a t  j e j u n u m  
r r i t i a t e d  w a t e r  a n d  p h e n o l  r e d  w e r e  u s e d  a s  m a r k e r s ,  
z a c h  g r o u p  i n v o l v e d  5  t o  7  a n i m a l s .  T h e  r e f e r e n c e  ORS 
u s e d  ( A )  w a s  t h e  l V o r l d  H e a l t h  O r g a n i s a t i o n  f o r m u l a  
c o n t a i n i n g  i n  m m o l l l  Na 9 0  a n d  g l u c o s e  1 1 0 .  B  a n d  C 
w c r e  c o m m e r c i a l l y  a v a i l a b l e  OHS c o n t a i n i n g  i n  m m o l l l  
B  - Na 5 0 ,  g l u c o s e  9 1  a n d  sucrose 9 4  a n d  C  - Na 3 5  a n d  
g l u c o s e  2 0 0 .  D  a n d  E  w e r e  s i m i l a r  t o  A  w i t h  a d d e d  
a m i n o a c i d s .  D  c o n t a i n i n g  g l y c i n e  a n d  E  g l y c i n e  a n d  
g l y c y g l y c i n e .  
T h e  o p t i m a l  n e t  w a t e r  a b s o r p t i o n  +1SD w a s  7 . 8 3  
1 1 2 . 2 p l / m i n / g  u s i n g  A. T h i s  w a s  s i g n i l i c a n t l y  
( P t 0 . 0 0 1 )  g r e a t e r  t h a n  B  2 0 . G k 4 . 9 1 ;  C  3 9 . 4 4 i O . G 4 ;  
D  4 8 . 4 3 + 6 . 0 6  a n d  E 4 9 . 0 7 + 9 . 9 5 p l / m i n I g .  T h e  a b s o r p t i o n  
u s i n g  D or  E w a s  g r e a t e r  t h a n  u s i n g  C  ( P < 0 . 0 0 1 )  o r  B  
( P < 0 . 0 0 1 ) .  A s s o c i a t e d  s t u d i e s  o f  e l e c t r o l y t e  
a b s o r p t i o n  a n d  c h a n g e s  i n  u n i d i r e c t i o n a l  f l u x e s  w i l l  
a l s o  b e  p r e s e n t e d .  T h e  i n f l u e n c e s  o f  o s m o l a l i t y ,  pH 
a n d  o r g a n i c  s o l u t e s  w i l l  b e  d i s c u s s e d ,  w i t h  t h e  
imp1 i c o t i o n s  f o r  t h e  manngi!nir,nt o f  d i a r r h o e a .  
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i J K .  
The s p e c i f i c  a c t i v i t i e s  o f  s m a l l  i n t e s t i n a l  b rush  b o r d e r  

enzymes ( l a c t a s e  ( L ) ,  s u c r a s e  ( S ) ,  m a l t a s e  ( M ) )  wcre measured I n  
pooled c r y p t  and v i l l o u s  e n t e r o c y t e s  fro1.i upper  s m a l l  i n t e s t i n e s  
o f  i n f a n t  mice d u r i n g  t h e  c o u r s e  of r o t a v i r u s  i n ; e c t i o n .  A c t i v i t -  
i e s  were a s s a y e d  i n  3  p o o l s  o f  e n t e r r c y t e s ,  eack. from 3 mice ,  a t  
72 and 96 h  p o s t  i n f e c t i o n .  I n f a n t  n .cc  were in;ected by o r a l  
c h a l l e n g e  on t h e  7 t h  day o f  l i f e .  

96 
L '  i n f e c t e d :  1 .62 ( 0 . 4 2  )%:!.? 2.04(0.'101 
L+ c o n t r o l s :  5 . 2 2 ( 0 . 4 2 )  5 .1610 .24)  
S+ i n f e c t e d :  0 . 0 2 8 ( 0 . 0 0 8 )  0 . 3 6 8 ( 0 . 1 0 9 ) " *  
S+ c o n t r o l s :  0 . 0 5 2 ( 0 . 0 2 5 )  0 .01910.005)  
M+ i n f e c t e d :  3 , , 2 ( 0 . 1 2 ) 1 : % '  6 .42  ( o , o O ,  <:%1 

M+ c o n t r o l s :  1  . 3 0 ( 0 . 3 0 )  1  . 3 8 ( 0 . 1 8 )  
"mean (SEM) 52 p<0.05 X"PO.01 + i*mol/h/[nz p - ~ t e i n  

S  and M a c t i v i t i e s  r o s e  a t  9Ch p o s t - i n f e c t i o n ;  t h i s  was 5 days  
e a r l i e r  than  t h e  e x p e c t e d  r i s e  i n  t h e s e  enzyme activities. Thus 
r o t a v i r u s  i n f e c t i o n  induced  p r e c o c i o u s  m a t u r a t i o n  of S and M .  The 
/concept  t h a t  v i l l i  become popula ted  w i t h  c r y ~ t - l i k e e n t e r o c y t e s  is 
t h e r e f o r e  l e s s  t e n a b l e  i n  t h e  i n f a n t  ?lous ' .  s i n c e  S  arid M a r e  
P a r k e r  enzymes o f  n a t u r e  e n t e r o c y t c s .  
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O l i g o p e p t i d e  a b s o r p t i o n  i n  i n t e s t i n e  is d i s t i n c t  of free amino 
a c i d  t r a n s p o r t  a n d  v e r y  e f f e c t i v e l y  i n  d e v e l o p i n g  a n i m a l s .  I n  t h e  
e v a l u a t i o n  o f  a b s o r p t i v e  f u n c t i o n  a f t e r  b i r t h  we s t u d i e d  accumula- 
t i o n  o f  d i p e p t i d e  i n t o  b r u s h  b o r d e r  membranes which were i n c u b a t e d  
a t  v a r i o u s  t ime  w i t h  l a b e l l e d  gly-phe,  g ly-pro ,  a n d  g l y - s a r .  The 
h y d r o l y s i s  r a t e s  were d e t e r m i n e d  b y  t h e  a n a l y s i s  o f  free amino 
a c i d s  w i t h  column chromatography  a f t e r  i n c u b a t i o n .  
R e s u l t s :  Time dependent  u p t a k e  is i n c r e a s i n g  up t o  1  min and  d o e s  

. . .  . 
We r e p o r t e d  t h a t  e s s e n t i a l  f a t t y  acid(L17A) d e f i c i e n c y  o c c u r r e d  
i n  p o s t o p e r a t i v e  c o n g e n i t a l  b i l i a r y  a t rcs ia (CBA) c h i l d r e n  c o u l d  
be c o r r e c t e d  by s u p p l e m e n t a t i o n  o f  CFA r i c h  powder th rough 
en te ros tomy i n  t h e  p a t i e n t s  whose t o t a l  b i l e  a c i d  l e v e l s  i n  t h e  
e x c r e t e d  b i l e  were h i g h e r  t h a n  c r i t i c a l  m i c e l l e r  l e v e l .  T h i s  
s t u d y  i n v e s t i g a t e d  t h e  e f f e c t s  o f  EFA r i c h  powder s u p p l e m e n t a t i o n  
w i t h  a r t i f i c i a l  b i l e  t h r o u g h  en te ros tomy on blood ETA and PGs 
l e v e l s  i n  5  patients(7mos-18mos) w i t h  poor  b i l e  e x c r e t i o n  l e s s  
than  c r i t i c a l  m i c e l l e r  l e v e l .  L i n o l e i c  acid(1.A) and PGEl l e v e l s  
i n c r e a s e d  s i g n i f i c a n t l y  (pC0.05) w i t h  d a i l y  i n f u s i o n  of t h e  
powder (38g LA w i t h  no AA/lOOg powder) f o r  1 month, d i s s o l v e d  i n  
e x c r e t e d  own b i l e  mixed w i t h  a r t i f i c i a l  b i l e  made of 2mM/l 
t a u r o c h o l a t e  s o l u t i o n .  However, a r a c h i d o n i c  acid(A.4) d e f i c i e n c y  
w i t h  derangement of PCEz and PGFza metabol i sm d i d  n o t  improved.  
These f i n d i n g s  s u g g e s t  t h a t  EFA r i c h  powder s u p p l e m e n t a t i o n  w i t h  
a r t i f i c i a l  b i l e  i s  a n  e f f e c t i v e  t r e a t m e n t  f o r  LA d e f i c i e n c y  i n  
p o s t o p e r a t i v e  CUA c h i l d r e n  w i t h  poor b i l e  e x c r e t i o n ,  b u t  i t  is 
r e q u i r e d  t o  c o n t i n u e  t h e  regimen more t h a n  1 month f o r  c o r r e c t i o n  
of  M d e f i c i e n c y  and derangement of PGEz and PGF2a metabol i sm.  
And a d d i t i o n  o f  AA t o  EFA r i c h  powder s h o u l d  be  c o n s i d e r e d  i n  t h e  
f u r t h e r  s t u d y .  
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h e  i n c i d e n c e  and s e v e r i t y  o f  e s s e n t i a l  f a t t y  a c i d  (EFA) 
e f i c i e n c y  i n  c h r o n i c  l i v e r  d i s e a s e  i n  c h i l d r e n  a n d  i t s  
e l a t i o n s h i p  t o  v i t a m i n  E  s t a t u s  we have  measured ,  by GLC, F a t t y  
c i d ( F A )  c o m p o s i t i o n  OF p h o s p h o l i p i d  i n  p l a s m a  a n d  RBC , a n d  
l a s m a  v i t a m i n  E  (VE) by  HPLC i n  1 0  n o r m a l  c h i l d r e n  a n d  5 7  w i t h  

l i v e r  d i s e a s e  ( 2 2  b i l i a r y  a t r e s i a  (BA) 1 3  j a u n d i c e d ,  11 b i l i a r y  
y p o p l a s i a  (BH) 9 jaundiced  ,10 c h r o n i c  a c t i v e  h e p a t i t i s  (CAH), 14 
i s c e l l a n e o u s  l i v e r  d i s e a s e s  (MISC)).  I n  CAH a n d  i n  MISC b o t h  

p l a s m a  VE a n d  FA v a l u e s  i n  RBC w e r e  n o r m a l .  I n  b o t h  BA a n d  BH EFA i 
Uptake (u)  and  h y d r o l y s i s  ( h l  of b r u s h  b o r d e r  membranes 

E U+ h  + u+ h+ 
g ly-phe  o  1.33++ 4.0++ 2 0.95 7. 75 
g ly-pro  2 1 . 0 5 ~ ~  z . z ~ + +  2 0.45  5 .4  
g l  y - s a r  S 0. I 5  0 .1  ' 0.25  0.55 

+(nM/mg p r o t / m i n ) ,  + + ( s i g n i f i c a n t 1  y  d i f f e r e n t  t o  a d u l t s  p 5 0 . 0 5 )  

n o t  e x h i b i t  h i g h  p e a k  v a l u e s  a f t e r  a  few s e c o n d s .  Uptake is 
s l i g h t l y  h i g h e r  i n  newborns a n d  c l o s e l y  r e l a t e d  t o  r a t e s  of hydro 
l y s i s .  R e s u l t s  i n d i c a t e  s l o w  p e r m e a t i o n  o f  i n t a c t  d i p e p t i d e  
th rough t h e  b r u s h  b o r d e r  membrane of newborn a n d  a d u l t  i n t e s t i n e  
and the i m p o r t a n c e  of h y d r o l y s i s  i n  t h e  p r o c e s s  of o l i g o p e p t i d e  
a b s o r p t i o n .  

- 

were d e f i c i e n t  e s p e c i a l l y  i n  RBC w i t h  s i g n i f i c a n t  mean % d e c r e a s e s  
i n  (w-6)  l i n o l e i c  (BA,BH 1 4 , 2 1 )  , a r a c h i d o n i c  ( 3 0 , 4 1 1 ,  (w-3)  
l i n o l e n i c  ( 7 2 , 6 1 ) ,  a n d  i t s  m e t a b o l i t e s  ( 5 3 , 4 4 ) .  T h e r e  was  a  
s i g n i f i c a n t  i n c r e a s e  i n  s a t u r a t e d  FA ( 2 5 , 2 9 )  a n d  p a r t i c u l a r l y  
p a l m i t o l e i c  a c i d  ( 4 3 1 , 8 5 9 ) .  FA 20:3w9 , a s s o c i a t e d  w i t h  s e v e r e  
d e f i c i e n c y  was n o t  d e t e c t e d  . S i m i l a r  b u t  l e s s  m a r k e d  c h a n g e s  
o c c u r r e d  i n  p l a s m a .  I n  27 VE d e f i c i e n t  c h i l d r e n  t h e  mean % t o t a l  
w-6 and w-3 FA o f  RBC p h o s p h o l i p i d  were s i g n i f i c a n t l y  reduced  (26 ,  
5 0 )  when compared t o  40  c h i l d r e n  w i t h  normal  VE. C o r r e c t i o n  of VE 
d e f i c i e n c y  by I M  i n j e c t i o n s  i n  2  ~ a t i e n t s  r e t u r n e d  EFA t o  normal 
l e v e l s .  We conc lude  t h a t  bo th  VE and EFA d e f i c i e n c y  a r e  common i n  
c h o l e s t a t i c  d i s o r d e r s  and t h a t  VE i s  i m p o r t a n t  i n  m a i n t a i n i n g  t h e  
EFA c o n t e n t  i n  p h o s p h o l i p i d  membranes a s  found i n  t h e  RBC. 
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