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NET FLUID TRANSPORT AFFECTS ATENOLOL ABSORPTION I N  THE IN-S ITU 
RAT SMALL INTESTINE 
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I n  s i t u  l oops  o f  r a t  smal l  i n t e s t i n e  have been used by many workers f o r  t h e  s tudy  
m g  absorp t i on .  However, r e p o r t s  on t h e  resence o f  simultaneous water 
a b s o r p t i o n  i n  t h i s  model have v a r i e d  and i t s  e f f e c t  on measured d rug  abso rp t i on  
r a t e s  i s  unc lear .  T h i s  comnunicat ion desc r ibes  exper iments designed t o  c l a r i f y  
t h i s  p o i n t .  They i n v o l v e  measurement of t h e  a b s o r p t i o n  o f  t h e  h y d r o p h i l i c  
6-adrenoceptor a n t a g o n i s t  a t e n o l o l  i n  i n  s i t u  r a t  je junum under c o n d i t i o n s  of 
d i f f e r e n t  i n t e s t i n a l  n e t  wa te r  f l u x .  - 
Absorp t ion  measurements were made i n  ha lo thane-anaes the t i sed  male r a t s  (210-2509) 
as desc r ibed  p r e v i o u s l y  (Ta l o r  e t  a1 1985). One 7.5 l o o p  o f  upper je junum was 
used i n  each r a t  and 1 m f  o f  s o l u t i o n  c o n t a i n i n g  l % - a t e n o l o l  (0.5 mg and 1 
uCi /ml)  i n  i s o t o n i c  (154 mM) NaCl o r  i s o t o n i c  (113 mM) Na SO4 was in t roduced.  
B lood  samples ( o r b i t a l  v e i n )  were removed a t  20, 40, 60, 80 and 120 min a f t e r  
a d m i n i s t r a t i o n .  I n  separa te  exper iments b l o o d  Sam l e s  were taken  a f t e r  
i n t ravenous  ( t a i l  v e i n )  a d m i n i s t r a t i o n  of P4C-atenolol 6.5 mg i n  0.5 m l  s a l i n e )  
i n  sham-operated r a t s .  Net f l u i d  f l u x  i n  t h e  i n t e s t i n a l  l o o p  was measured by  
weighing f l u i d  recovered a t  ze ro  t i m e  and 60 o r  120 min. A teno lo l  i n  b lood  
samples was analysed by s c i n t i l l a t i o n  count ing;  t h e  pH o f  l o o p  f l u i d  was measured 
immediate ly  a f t e r  recove ry  f rom t h e  loop. The replacement o f  NaCl b 
g r e a t l y  reduced n e t  
u l / m i n  r e s p e c t i v e l y  I n t e s t i n a l  pH, however, was n o t  s i g n i f i c a n t l y  
a l t e r e d  [mean va lues 2 0.04 and 6.46 2 0.06 f o r  NaCl and Na2S04 (p 
>O.D5)1. Mean (see f i g u r e )  were up t o  f i v e  t imes 

f l u x ;  mean va lues  ( 2  SE)  were 15.5 ? 0.3 and ~ . 0 N ~ 2 0 ” ?  

h i  h e r  a f t e r  a d m i n i s t r a t i o n  i n  NaCl s o l u t i o n  t h a n  i n  Na2S04 s o l u t i o n .  The 
d i q f e r e n c e s  a r e  s i g n i f i c a n t  a t  a l l  t i m e  p o i n t s  ( p  <0.05). Es t ima tes  f rom t h e  l oop  
and in t ravenous  da ta  (by numer ica l  deconvo lu t i on )  show t h a t  t h e  120 min 
c o n c e n t r a t i o n s  correspond t o  48.5 pe rcen t  and 10.5 pe rcen t  abso rp t i on ,  
r e s p e c t i v e l y ,  f o r  NaCl and Na2S04 s o l u t i o n s .  

The r e s u l t s  c l e a r l y  show t h a t  a t e n o l o l  
a b s o r p t i o n  occurs more r a p i d l y  f rom i s o t o n i c  
NaCl s o l u t i o n  t h a n  i t  does f rom i s o t o n i c  
Na2S04. J e j u n a l  pH i s  unchanged and t h e r e f o r e  

NaCl t h e  d i f f e r e n c e  i n  a b s o r p t i o n  r a t e  most 
p robab ly  r e s u l t s  from t h e  change i n  n e t  water  
abso rp t i on .  F l u i d  t r a n s p o r t  may a f f e c t  drug 
a b s o r p t i o n  i n  two ways. F i r s t l y ,  i t  w i l l  l e a d  
t o  p rog ress i ve  c o n c e n t r a t i o n  o f  d rug  s o l u t i o n  
i n  t h e  i n t e s t i n a l  lumen ( f o r  drugs which a r e  
re1 a t i v e l y  s l o w l y  absorbed) and the reby  
i nc rease  t h e  c o n c e n t r a t i o n  o f  d rug  a t  t h e  gu t  
w a l l  o r  i n  t h e  ad jacen t  mucus l a y e r .  An 
inc reased  c o n c e n t r a t i o n  g r a d i e n t  w i l l  i nc rease  
p b s o r p t i o n  raFe. Secondly, t h e r e  may be a 

s o l v e n t  d rag  e f f e c t  r e s u l t i n g  i n  increased 
drug absor  t i o n  v i a  p a r a c e l l u l a r  pores o r  

between these two mechanisms i s  n o t  p o s s i b l e  

I n  conc lus ion ,  wa te r  a b s o r p t i o n  f rom t h e  i n  

.0--0--0--6--&Na2S0~ channels  (Rar ino e t  a1 1982). D i s t i n c t i o n  

s i t u  i n t e s t i n e  s u b s t a n t i a l l y  a f f e c t s  a t e n o 1 3  

than symbol (n=6) absorbed drugs, and may be impor tan t  I n  
i n t e r p r e t i n g  r e s u l t s  f rom t h i s  model. The 
com a r i s o n  o f  a b s o r p t i o n  r a t e s  from i s o t o n i c  

way o f  i d e n t i f y i n g  t h i s  e f f e c t .  
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I f rom t h e  c u r r e n t  data.  
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[14Cl-Atenolol appearance i n  the blood m r p t i o n  r a t e  i n  t h e  r a t .  T h i s  i s  l i k e l y  t o  a f t e r  dosing into  jejunal loops. Figure 
shows mean t SEM except where smaller be a genera l  e f f e c t ,  p a r t i c u l a r l y  f o r  slow1.Y 

NaC P and i s o t o n i c  Na2S04 s o l u t i o n  i s  a useful 
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