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NUCLEOSIDES & NUCLEOTIDES, 1 0 ( 5 ) ,  1189-1190 (1991) 

R E L A T I V E  C O N T R I B U T I O N  OF N E R V E  E N D I N G S  T O  T H E  R E L E A S E  OF A D E N I N E  
N U C L E O T I D E S  I N  T H E  I N N E R V A T E D  F R O G  S A R T O R I U S  MUSCLE 

* 
R.A.Cunha, A.M.Seba&o and J.A.Ribeiro , Laboratory of Pharmacology,  
Gulbenkian Ins t i tu te  of Science,  2781 Oeiras, Portugal. 

A b c C  An evoked release of adenine  nuc leo t ides  was observed a t  t h e  
f r o g  i n n e r v a t e d  s a t o r i u s  m u s c l e ,  a t  least  o n e  t h i r d  c o m i n g  f r o m  n e r v e  
endings. Coformycin and &,/3-methylene ADP inhibi ted t h e  hydrolysis of 
endogenously formed AMP as w e l l  as of exogenoudy added ANP. 

R e l e a s e d  a d e n i n e  n u c l e o t i d e s  m i g h t  c o n t r i b u t e  t o  t h e  p o o l  o f  

endogenous adenosine t h a t  inh ib i t s  neuromuscular  t ransmission . A t  t h e  

i n n e r v a t e d  f r o g  s a r t o r i u s  m u s c l e ,  e x o g e n o u s  A T P  c a n  b e  s e q u e n t i a l l y  

degraded i n t o  AMP and t h e n  e i t h e r  into IMP or i n t o  adenosine . I n  t h e  

p r e s e n t  work  we i n v e s t i g a t e d  w h e t h e r  a c o m p l e t e  b l o c k a d e  of AMP 

d e g r a d a t i o n  c o u l d  b e  a c h i e v e d  a n d  if  u n d e r  t h o s e  c o n d i t i o n s  a d e n i n e  

nuc leo t ides  are released upon n e r v e  s t imulat ion.  

The  preparat ions were mounted i n  a 2 m l  b a t h  a t  room t e m p e r a t u r e  

(22-25OC). The bathing solut ion (pH 6.8) conta ined  ( m M ) :  NaC1 117, K C 1  
2.5, MgC12 1.2, CaC12 1.8, N a 5  PO4 1, Na2HP$ 1, and t h e  inhibi tor  of 

adenosine uptake,  dipyridamole (0.5 uM). Throughout  t h e  assays  air was 
b u b b l e d  i n t o  t h e  b a t h  t o  f a c i l i t a t e  d i f u s i o n .  F o r  t h e  k i n e t i c  

exper iments ,  AMP (10 u M )  was incubated  with t h e  prepara t ions  a t  zero 

time. S a m p l e s  of 75 ul were col lec ted  from t h e  b a t h  a t  d i f f e r e n t  times 

u p  t o  90 rnin, a n d  a n a l y s e d  by RP-HPLC3. T h e  effect o f  a d r u g  was 

assessed by comparison of AMP progress  c u r v e s  in t h e  a b s e n c e  and i n  t h e  

p r e s e n c e  of t h e  d r u g  i n  t h e  same p r e p a r a t i o n .  F o r  t h e  re lease 

exper iments ,  t h e  preparat ions were perfused (3.5 m u m i n )  during 60 m i n  

w i t h  b a t h i n g  s o l u t i o n .  T h e  p e r f u s i o n  was s t o p p e d  a n d  a 30 m i n  

i n c u b a t i o n  p e r i o d  Ki th  n o  s t i m u l a t i o n  was f o l l o w e d  by a 30 m i n  n e r v e  

s t i m u l a t i o n  p e r i o d  (0.2 L I Z ,  1 4  V ,  20 us). S a m p l e s  ( 2 1 0  ul) were 

1 

2 

Copyright 0 1991 by Marcel Dekker, Inc. 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
7
:
3
2
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



1190 CUNHA, SEBASTIAO, AND RIBEIRO 

c o l l e c t e d  f r o m  t h e  b a t h  a t  5, 10, 15, 2 0  a n d  30 min a f t e r  s t a r t i n g  
3 s t imula t ion  and analysed b y  RP-HPLC . 

.4 O P C P  (50-2W UII), a n  i n h i b i t o r  of  5 ' - n u c l e o t i d a s e ,  d e c r e a s e d  i n  a 

concent ra t ion-dependent  m a n n e r  adenosine f o r  rn a t ion  f r o  in A M P. A c o  m p l e t e  

blockade of AMP degrada t ion  i n t o  adenos ine  was achieved with 200 uFl 

AOPCP (n=4). Coformycin (1-200 u? l ) ,  a n  inh ib i tor  of 5'-AMP deaminase, 

decreased  i n  a c o n c e n t r a t i o n 4 e p e n d e n t  m a n n e r  I?l P form a t i o n  from A M P. A 

c o m p l e t e  blockade of AMP degrada t ion  into IMP was achieved  with 200 . u M  

c o f o r m y c i n  (1113). T h e  s i m u l t a n e o u s  p r e s e n c e  of  A O P C P  ( 2 0 0  n M )  a n d  

coformycin (200 uM) comple te ly  blocked AMP degrada t ion  (n=3). I n  t h e  

presence  of t h e s e  e n z y m e  inhibi tors ,  AMP was d e t e c t e d  in t h e  ba th  f rom 

non-st im u l a t e d  p r e p a r a t i o n s ,  t h e  c o n c e n t r a t i o n  a f t e r  30 m i n  b e i n g  

7721% n?i (11-14). Upon n e r v e  s t i rnulat ion,  t h e  concent ra t ion  of AMP a f t e r  

30 m i n  increased t o  1 0 6 2 2 2  nM. A d d i t i o n  of t u b o c u r a r i n e  (5 UM), to  

block m uscle  cont rac t ion ,  decreased  by 6028 % t h e  nerve-evoked release 
of a d e n i n e  n u c l e o t i d e s .  U n d e r  t h e s e  c o n d i t i o n s ,  e v o k e d  release of 

adenine  nuc leo t ides  was t h e  g r e a t e r  t h e  h igher  t h e  f r e q u e n c y  (0.2-1 Hz) 

of nerve  s t imulat ion.  In t h e  a b s e n c e  of AOPCP and coformycin ,  AMP was 

still d e t e c t e d  i n  t h e  b a t h  b u t  a t  a lower c o n c e n t r a t i o n  (19210 nM, 

n=8). 

T h e  r e s u l t s  s u g g e s t  t h a t  o n e  t h i r d  o f  t h e  a m o u n t s  o f  a d e n i n e  

n u d e o t i d e s  re leased  upon n e r v e  s t imula t ion  come from n e r v e  endings and 

t h a t  t h e i r  degradat ion is prevented  by AOPCP and coformycin.  

This work was suppor ted  by a pro jec t  g r a n t  (BAP-0470P(EDB)) f rom 

EEC. 
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