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ABSORPTION OF TWO TYROSINE CONTAINING TRI-PEPTIDES FROM THE SMALL 
INTESTINE AND RECTUM OF THE RAT 

C.E.Heading, C.S. Rogers  and S .  Wilk inson ,  Dept. of Pa ramed ica l  S c i e n c e s ,  North 
E a s t  London P o l y t e c h n i c ,  Romford Rc',., London E l 5  4Lz and Wellcome Resea rch  
L a b o r s t o r i e s ,  Beckenham, Ken t ,  BR3 385 - 
T h e r e  i s  i n c r e a s i n g  i n t e r e s t  i n  small p e p t i d e s ,  such a s  f o r  example,  phosphono- 
p e p t i d e s  and enkepha l in  d e r i v a t i v e s ,  t h a t  may be of t h e r a p e u t i c  use.  I d e a l l y  
such  p e p t i d e s  would be a c t i v e  a f t e r  o r a l  a d m i n i s t r a t i o n .  Although it has been  
known f o r  s e v e r a l  y e a r s  Chat many small p e p t i d e s  a r e  c a p a b l e  of p a s s i n g  from t h e  
g u t  lumen i n t o  i n t e s t i n a l  e p i t h e l i a l  cells p r i o r  t o  t h e i r  h y d r o l y s i s ,  much less i s  
known o f  t h e  f a c t o r s  which e n a b l e  some p e p t i d e s  to r e a c h  m e s e n t e r i c  b l o o d  i n t a c t .  
I n  view o f  t h i s ,  w e  have s t u d i e d  t w o  t r i p e p t i d e s  Tyrosyl-Glycyl-Glycine (T.G.G.) 
and TyroSyl-DAlanyl-Glycine (T.A.G.) t o  e s t a b l i s h  whether t h e y  can  c r o s s  the g u t  
w a l l  i n t a c t ,  and i f  so by  what means. 

The a b i l i t y  of t h e  p e p t i d e s  t o  be h y d r o l y s e d  b y  i n t e s t i n a l  mucosa was measured by  
the method of B o u l l i n ,  e t  al, (1973)  w h i l e  the  e v e r t e d  s a c  t e c h n i q u e  of  Wilson & 

Wiseman (1954)  w a s  used t o  s t u d y  a b s o r p t i o n  from t h e  Small i n t e s t i n e  and from t h e  
r ec tum (Heading,  e t  a1 1978) .  Sample a n a l y s i s  w a s  e f f e c t e d  u s i n g  T.L.C. w i th  
a d d i t i o n s 1  p r o c e s s e s  p r e  and p o s t  development when r e q u i r e d .  
d i f f i c u l t i e s  r e q u i r e d  samples  c o n t a i n i n g  T.A.G. t o  b e  chromatographed b e f o r e  and 
a f t e r  h y d r o l y s i s ,  b u t  subsequen t  u s e  of  r a d i o l a b e l l e d  TAG (Tyrosyl-DAlanyl d 4 c  
q l y c i n e )  p e r m i t t e d  a s s a y  b y  s c i n t i l l a t i o n  c o u n t i n g  of deve loped  chromatograms. 
K;:dio l a b e l l e d  TAG of i n i t i a l  s p e c i f i c  a c t i v i t y  0.176 m c i  flol-lwas used at 
mucos,:l c o n c e n t r a t i o n s  of 3 x l o 5  c.p.m. m1-l. 
A s  e x p e c t e d  h y d r o l y s i s ,  as judged b y  c l e a v a g e  o f  one o r  more p e p t i d e  bond, was 
s l o w e r  f o r  T.A.G.  t h a n  f o r  T.G.G. A t  10 mM s u b s t r a t e  C o n c e n t r a t i o n  t h e  r a t e s  w e r e  
6.49 2 , u m o l  9-1 hr-1 End 190 + 35 ,u m o l  g-lhr-1 r e s p e c t i v e l y  ( n  = 3 ) .  Using 
i n t e s t i n 2 1  s a c s ,  & s o r p t i o n  of e a c h  p e p t i d e  was s t u d i e d  a t  20 mM mucosal concen- 
t r - . t i o n  f o r  p e r i o d s  of up t o  2 h r .  and i i t  1 0 ,  20 <>nd 40 mM f o r  1 h r .  T.C.G. 
f r - i l e d  t o  ;'?pear i n  s e r o s a l  f l u i d  a t  d e t e c t i b l e  l e v e l s  (40.5 mM), w h i l e  i n  a l l  
cr'ses T.A.G. was d e t e c t e d  i n  s e r o s a l  f l u i d  ,:nd i t s  -!ppeirdnce W A S  b o t h  c o n c e n t r r $ -  
t i o n  : n ~  t i m e  dependant .  Subsequen t  u s e  of r ad io -1  , b e l l e d  p e p t i d e  enab led  i n t a c t  
p e p t i d e  t o  b e  d e t e c t e d  i n  s e r o s ; i l  f l u i d  w i t h i n  1 5  min. ,lnd w i t h  mucosal concentr , i -  
t i o n s  as low a s  1.25 fll. When i n  v a r i e t y  of expe r imen t s  N;i+ i n  the b; i thing 
fluid was r e p l t c e d  by  K+ a b s o r p t i o n  of T.A.G. was reduced b y  upwards of 25%, b u t  
n e v e r  t o t s l l y  e l i m i n a t e d .  The involvement  of some p s s i v e  t r a n s p o r t  was confirmed 
when , :bsor?t ion was o n l y  r educed  by 12% i n  expe r imen t s  conducted . i t  4OC inste;!d o f  
37 C. Hob;ever, when p e p t i d e  was ddded t o  mucossl  ,.nd s e r o s z l  f l u i d s  r - t t  eqii.1 
c o n c e n t r - t i c n s ,  s ccumula t ion  o f  t h e  p e p t i d e  i n  t h e  s e r o s a l  fluid was obse rved ,  
i n d i c i t i n q  t h z t  Tlbsorption d i d  no t  r e o u i r e  t o  be down c2 c o n c e n t r , : t i o n  q r a d i e n t .  
These  r e s u l t s  seem s i m i l a r  i n  c h . r a c t e r  t o  t h o s e  o f  Addison e t  < ~ l  (1975) who fQUnd 
e v i d e n c e  of ,- Nz+ dependant  system c;ipable of  t r r m s p o r t i n q  t r i - p e p t i d e s  i n t o  
i n t e s t i n 5 1  ce l l s ,  q i i n s t  ', c o n c e n t r a t i o n  q r a d i e n t .  
Using scats af rectum T.G.G. a g a i n  f a i l e d  t o  appea r  i n  s e r o s d l  f l u i d  <at detect i2ble  
l e v e l s ,  b u t  T.A.G. c r o s s e d  t o  t h e  s e r o c z l  s u r f a c e  i t  r z t e  sirnilcir to t h a t  s e e n  
'b:ith t h e  i n t e s t i n a l  s;.cs, t o  r e a c h  a s e r o s a l  concen t r c , t i on  '9pproximately one t e n t h  
cf t h e  mucos, . l  c o n c e n t r - t i o n  by  1 h r .  T h i s  a b s o r p t i o n  wiis o n l y  s l i g h t l y  reduced 
b y  r ep l scemen t  o* Na+ by  K+ i n  the b?.thing f l u i d ,  i n d i c a t i n g  t h a t  t r a n s p o r t  was 
o c c u r r i n g  by  ii Na+ i ndependen t  system. 
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