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THE INFLUENCE OF SOME WEAK ELECTROLYTES ON TRANSMURAL POTENTIALS 
I N  RAT SMALL I N T E S T I N E  
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Pharmacology":", Univers i ty  of  Manchester, Manchester, M13 SPL, U.K.  

I t  is known t h a t  t h e r e  a r e  r e l a t i o n s h i p s  between t ransmura l  i o n  f l u x e s  and elec- 
t r i c a l  measurements a c r o s s  t h e  w a l l  o f  t h e  g a s t r o - i n t e s t i n a l  t r a c t .  Three 
b i o e l e c t r i c a l  parameters  can be measured t o  c h a r a c t e r i z e  t h e s e  e l e c t r i c a l  pro-. 
p e r t i e s : -  t ransmural  p o t e n t i a l  d i f f e r e n c e  ( p . d . ) ,  s h o r t  c i r c u i t  c u r r e n t  and 
conductance. 
p .d .  i n  e v e r t e d  r a t  i n t e s t i n e  i n  v i t r o  can be induced u s i n g  c o n c e n t r a t i o n s  of 
compounds not  normally measurable by s t a n d a r d  a n a l y t i c a l  measurements (Hardcas t le  
and o t h e r s ,  1978). I n  t h i s  work we have measured changes of  t ransmura l  p.d. 
when s o l u t i o n s  o f  weak e l e c t r o l y t e s  were p laced  i n  t h e  luminal  f l u i d  o f  e v e r t e d  
r a t  jejunum. 

The exper imenta l  procedure was based on t h a t  r e p o r t e d  by Barry and Eggenton 
(1972) .  
gassed throughout  t h e  experiment  w i t h  95% 0215% C02.  
was measured between s e r o s a l  and mucosal e l e c t r o d e s  connected t o  a Grass P17 
high impedance probe and polygraph r e c o r d e r .  

I n  t h e s e  experiments  i t  w a s  necessary  t o  measure t ransmura l  p.d. i n  t h e  same 
t i s s u e  when d i f f e r e n t  c o n c e n t r a t i o n s  o f  t h e  same weak e l e c t r o l y t e  were added t o  
t h e  luminal  f l u i d .  Consequently pre l iminary  experiments  were c a r r i e d  out  t o  
determine whether t h e  e f f e c t  o f  an a d d i t i v e  on p.d.  could  be  reversed  by suc- 
c e s s i v e  washings with Krebs s o l u t i o n .  A r e s t i n g  p .d .  o f  2.5 (kO.2) m.v. was 
obta ined  and 10.2 (k0 .3)  m.v. i n  t h e  presence o f  a 28 mmol s o l u t i o n  of  glucose.  
It was necessary  t o  wash with s i x  100 m l  volumes of Krebs i n  o r d e r  t o  r e t u r n  t o  
t h e  r e s t i n g  p.d.  The p.d. i n  t h e  presence o f  glucose could  be regenera ted  s i x  
times over  a time per iod  o f  90 min. When 0.6 mmol pentobarb i tone  s o l u t i o n  was 
added t h e  p.d.  w a s  reduced b u t  could  be regenera ted  by washing s i x  times with 
Krebs s o l u t i o n .  This procedure could be repea ted  f i v e  times so  i n  f u t u r e  
experiments  each t i s s u e  could s e r v e  as its own c o n t r o l .  

P o t e n t i a l s  were measured over  a t i m e  p e r i o d  o f  up t o  1 0  min fo l lowing  t h e  addi-  
t i o n  o f  sodium benzoate ,  sodium s a l i c y l a t e ,  diphenhydramine, pentobarb i tone  
sodium and propranolo l .  No e f f e c t ,  over  t h e  t i m e  p e r i o d  used,  w a s  no ted  when 
e i t h e r  sodium s a l i c y l a t e  or sodium benzoate  w a s  added i n  c o n c e n t r a t i o n s  up t o  
0.7 mmol. However when diphenhydramine, pentobarb i tone  sodium or propranolo l  w a  
added t h e n  an e x p o n e n t i a l  d e c l i n e  i n  p.d. wi th  time w a s  no ted .  The r a t e  of 
d e c l i n e  increased  wi th  i n c r e a s i n g  concent ra t ion .  Slopes of p l o t s  of  

( l o g ( x ) / m i n )  a s  a f u n c t i o n  o f  e l e c t r o l y t e  concent ra t ion  were:- pentobarb i tone  

54.4 (fll); diphenhydramine 39.8 ( f 2 )  and propranolo l  35.4 (+6). These va lues  
are not  d i r e c t l y  r e l a t e d  t o  t h e  i o n i z a t i o n  of  t h e  compounds. Analysis  of o t h e r  
workers' d a t a  (Cooke and Kienz le ,  1974) shows a r e l a t i o n s h i p  between f a l l  i n  
p .d .  with i n c r e a s i n g  l i p o p h i l i c  n a t u r e  of s t r a i g h t  cha in  a l c o h o l s .  
compounds were s t r u c t u r a l l y  r e l a t e d  and t h e  r e l a t i o n s h i p  d i d  n o t  h o l d  for 
branched cha in  a l c o h o l s .  

There a r e  r e p o r t s  i n  t h e  l i t e r a t u r e  t h a t  changes i n  t ransmura l  

An e v e r t e d  segment o f  r a t  i n t e s t i n e  ba thed  i n  Krebs b u f f e r  a t  37O was 
The t r a n s m u r a l  p o t e n t i a l  

mv 

mv 

However t h e i r  

Barry, R . J . C .  and Eggenton, J. (1972) .  J. Phys io l .  , 227, 217-231. 
Cooke, A.R.  and Kienzle ,  M.G. (1974). Gas t roentero logy ,  66, 55-62. 
Hardcas t le ,  J . ,  Hardcas t le ,  P.T. and Sandford,  P.A. B r i t .  J .  Pharmac. , 62, 
463-464P (1978). 

The au thors  acknowledge t h e  h e l p f u l  d i s c u s s i o n s  wi th  Dr. R . J . C .  Barry. 




