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RESPONSES OF T H E  R A T  ANOCOCCYGEUS MUSCLE 
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I n s p i t e  of t h e i r  i n c r e a s i n g l y  wide-spread c l i n i c a l  use ,  t h e  mode of a c t i o n  of 
8-blockers  i n  hypertension remains obscure. One p o s s i b l e  mechanism i s  suggested 
by t h e  observa t ion  t h a t ,  i n  animai experiments, &blockers  decrease  responses  t o  
sympathet ic  nerve s t i m u l a t i o n  ( B a r r e t  & Nunn, 1970) .  However, it h a s  n o t  y e t  been 
e s t a b l i s h e d  how much of t h i s  e f f e c t  is due t o  a d i r e c t  a c t i o n  on sympathet ic  nerves 
and how much r e s u l t s  from decreased sympathetic Outflow f o r  t h e  CNS. W e  have used 
t h e  r a t  anococcygeus muscle t o  i n v e s t i g a t e  the  e f f e c t  of long-term t rea tment  w i t h  
B-blockers on sympathet ic  nerve func t ion .  This  t i s s u e  was chosen because only 
a - r e c e p t o r s  a r e  found pos t - synapt ica l ly  ( G i l l e s p i e ,  19721. 
Propranolol  (A) , a tenolo1  (m) and t i m o l o l ( 0 )  were adminis tered i n  t h e  dr inking  water  
a t  an approximate d a i l y  dose of 12mg.kg-I and 1.2mg.kg-1 r e s p e c t i v e l y ,  t o  groups 
of male Wistar  r a t s  (Univers i ty  of Bath s t r a i n ) .  A f t e r  8 weeks, t h e  animals were 
k i l l e d ,  the  anococcygeus muscles were s e t  UP a s  descr ibed  by G i l l e s p i e  (1972) and 
t h e  responses  of t h e  t i s s u e  t o  nerve s t i m u l a t i o n  and exogenous drugs ,  were com- 
pared t o  those of c o n t r o l  t i s s u e s  (0,. 

From Fig .  1 it  can be Seen that  a f t e r  8 weeks t h e r e  was s i g n i f i c a n t  p o t e n t i a t i o n  
of the  e f f e c t  of nerve s t i m u l a t i o n  by a l l  3 d r u g s ( 1 a ) .  In  c o n t r a s t ,  responses  t o  
noradrena l ine  ( N A )  were only p o t e n t i a t e d  a t  high dose l e v e l s  ( l b )  , and i n  f a c t  
p ropranolo l  appeared t o  decrease  s e n s i t i v i t y  of t h e  t i s s u e  t o  low doses of  NA. 
Responses t o  methoxamine, a ' p u r e '  a - receptor  a g a i n s t ,  and n o t  a s u b s t r a t e  f o r  
presynapt ic  uptake processes ,  were a l s o  p o t e n t i a t e d  (c )  , sugges t ing  changes i n  post- 
s y n a p t i c  receptor  popula t ion ,  perhaps an increased  s e n s i t i v i t y  a r i s i n g  i n d i r e c t l y  
from prolonged decrease i n  t r a n s m i t t e r  r e l e a s e .  Such an e f f e c t  would be expected 
i f  a c e n t r a l  a c t i o n  of B-blockers r e s u l t s  i n  decreased symsathe t ic  outf low.  How- 
e v e r ,  the  r e l a t i v e  lack  of p o t e n t i a t i o n  of NA compared t o  methoxamine, and t h e  
observa t ion  t h a t  nerve s t i m u l a t i o n  i s  p o t e n t i a t e d  s i g n i f i c a n t l y  more than e i t h e r  
amine sugges ts  a d d i t i o n a l  l o c a l  changes i n  the  p r e s y n a p t i c  te rmina l .  Est imat ion 
of the  NA concent ra t ion  of t h e  t i s s u e s  by f l u o r i m e t r i c  assay f a i l e d t n  showanysign- 
f i c a n t  changes i n  concent ra t ion  a f t e r  adminis t ra t ion  of a-blockers  f o r  8 weeks. 
Therefore ,  a t  t h i s  s t a g e  we a r e  unable  t o  s t a t e  whether t h e  i n c r e a s e d  responses t o  
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