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Metoclopramide is used c l i n i c a l l y  bo th  a s  an a n t i - e m e t i c  and a l so  t o  i n c r e a s e  
t h e  r a t e  o f  g a s t r i c  emptying ( P i n d e r  g! o t h e r s ,  1 9 7 6 ) .  The a n t i - e m e t i c  e f f e c t  o f  
metoclopramide is p robab ly  r e l a t e d  t o  i t s  a c t i o n  i n  b l o c k i n g  dopamine r e c e p t o r s  
( p e r i n g e r  & o t h e r s ,  1975;  Day & Blower,  1 9 7 5 ) .  However, t h e  mechanism o f  i t s  
a c t i o n  on t h e  g a s t r o i n t e s t i n a l  t r ac t  is n o t  c l e a r  and a number of  p o s s i b i l i t i e s  
have been s u g g e s t e d  ( f o r  review see P i n d e r  & o t h e r s ,  1976) .  I n  t h e  p r e s e n t  
i n v e s t i g a t i o n  t h e  a c t i o n  o f  metoclopramide has  been examined on t h e  smooth muscle  
o f  t h e  r a t  g a s t r i c  fundus p r e p a r a t i o n  (Vane, 1957) i n  which t h e  i n t r i n s i c  n e u r a l  
e l emen t s  have been a c t i v a t e d  by e lec t r ica l  f i e l d  s t i m u l a t i o n .  F i e l d  s t i m u l a t i o n s  
were a p p l i e d  f o r  t r a i n s  o f  100 p u l s e s  o f  supramaximal s t r e n g t h  (140 v o l t )  and 
2 m.sec p u l s e  wid th  a t  f r e q u e n c i e s  o v e r  t h e  r ange  0 . 5  t o  20 Herz .  The r e s p o n s e s  
t o  f i e l d  s t i m u l a t i o n  i n  c o n t r o l  p r e p a r a t i o n s  were f r e q u e n c y - r e l a t e d  c o n t r a c t i o n s  
which were p o t e n t i a t e d  by neos t igmine  (10-100 ng/ml) o r  e s e r i n e  (10-100 ng/ml) 
and were a b o l i s h e d  by e i t h e r  t e t r o d o t o x i n  (1 ug/ml) o r  a t r o p i n e  (20 t o  100 
ng/ml) .  I t  was conc luded  t h a t  t h e  c o n t r a c t i l e  r e s p o n s e s  were mediated v i a  
a c t i v a t i o n  o f  c h o l i n e r g i c  n e r v e  e l emen t s  i n  t h e  muscle .  Metoclopramide ( 1  t o  10 
ug/ml) i n c r e a s e d  t h e  r e s p o n s e s  to c h o l i n e r g i c  n e r v e  s t i m u l a t i o n  a t  a l l  
f r e q u e n c i e s  of s t i m u l a t i o n  a l t h o u g h  t h e  e f f e c t  w a s  most marked o v e r  t h e  f r equency  
r ange  0 . 5  t o  2 Herz;  r e s p o n s e s  to added a c e t y l c h o l i n e  (1 t o  5 0  ng/ml) were n o t  
s i g n i f i c a n t l y  changed by metoclopramide.  

The p o s s i b i l i t y  w a s  i n v e s t i g a t e d  t h a t  metoclopramide was i n c r e a s i n g  r e sponses  t o  
c h o l i n e r g i c  ne rve  s t i m u l a t i o n  by b l o c k i n g  e i t h e r  i n h i b i t o r y  n o r a d r e n e r g i c  o r  
" p u r i n e r g i c "  (Burns tock ,  1972) nervous e l emen t s  a l so  a c t i v a t e d  by f i e l d  
s t i m u l a t i o n .  The s y m p a t h e t i c  component of t h e  f i e l d  s t i m u l a t i o n  r e sponses  w e r e  
a b o l i s h e d  by e i t h e r  phen to lamine  ( 1  t o  3 ug/ml) or b e t h a n i d i n e  ( 1  t o  20 pg/ml) 
which r e s u l t e d  i n  a s m a l l  i n c r e a s e  i n  t h e  c o n t r a c t i l e  r e s p o n s e s  b u t  d i d  n o t  
p r e v e n t  t h e  u s u a l  enhancement o f  t h e  r e s p o n s e s  i n  t h e  p r e s e n c e  o f  metoclopramide.  
Non-adrenergic i n h i b i t o r y  r e s p o n s e s  t o  f i e l d  s t i m u l a t i o n  w e r e  r e v e a l e d  i n  t h e  
p r e s e n c e  of bar ium c h l o r i d e  (100 ug/ml) which r a i s e d  t h e  t o n e  o f  t h e  p r e p a r a t i o n ,  
b e t h a n i d i n e  (10 ug/ml) and a t r o p i n e  ( 1  ug/ml) which i n h i b i t e d  n o r a d r e n e r g i c  and 
c h o l i n e r g i c  components r e s p e c t i v e l y .  Metoclopramide i n  c o n c e n t r a t i o n s  which 
i n c r e a s e d  t h e  r e s p o n s e s  t o  c h o l i n e r g i c  n e r v e  s t i m u l a t i o n  i n  c o n t r o l  p r e p a r a t i o n s  
produced o n l y  a ve ry  s l i g h t  impairment  o f  t h e  " p u r i n e r g i c "  i n h i b i t o r y  r e s p o n s e s .  
I t  i s  concluded t h a t  t h e  s i t e  of  a c t i o n  of metoclopramide i n  enhanc ing  r e s p o n s e s  
t o  c h o l i n e r g i c  n e r v e  s t i m u l a t i o n  i n  t h i s  p r e p a r a t i o n  i s  p r e s y n a p t i c  on 
c h o l i n e r g i c  n e r v e s  s i n c e  i t  d i d  n o t  change t h e  s e n s i t i v i t y  o f  p o s t - s y n a p t i c  
r e c e p t o r s  t o  added a c e t y l c h o l i n e .  I t  i s  f u r t h e r  s u g g e s t e d  t h a t  impairment  o f  
r e s p o n s e s  t o  e i t h e r  n o r a d r e n e r g i c  or p u r i n e r g i c  i n h i b i t o r y  n e r v e s  i s  
u n l i k e l y  t o  be i m p l i c a t e d  i n  t h e  a c t i o n  of metoclopramide i n  t h i s  p r e p a r a t i o n .  
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