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A 1  AND A2 ADENOSINE RECEPTORS INVOLVEWENT IN CONTROLLING PURINE AND 
ACETYLCHOLINE RELEASE FROH RAT HIPPOCAHPAL SLICES. 

Di I O r i O  P., Ballerini P., Ciccarelli R., DI Muzio M. STraversa U. and 
Cac iag l i  F . w  

Ins t i tu te  of Neuroscience, Chair o f  Pharmacology, Universlty o f  Chieti, 
Via dei Vest in i  31, Chieti, I taly. 

§ i n s t i t u t e  o f  Pharmacology and Pharmacognosy, Chair o f  Molecular 
Pharmacology, University o f  Trieste, Via A. Valerio 32, Tr ieste,  I taly. 

Abstract: The d i f f e r e n t  role o f  presynaptic A 1  and A2 adenosine receptor 
subtypes on a possible autoregulation o f  endogenous purine ou t f low as 
well as on t h e  ACh releme, simultaneously assayed, was evaluated in r a t  
hippocampal slices, a t  r e s t  and under a f ie ld  electr ical stimulation. 

The biochemical and physiological  mechanisms t h a t  c o n t r o l  

purine secretion are n o t  suf f ic ient ly Known, even if t h e  existence o f  

an autoregulation o f  purine release, as well as it was widely described 

f o r  o ther  neurotransmit ter  systems, was more than once suggested. 

In this study, t h e  possible autoregulat ion o f  endogenous Durine 

release and their  influence on ACh one were investigated in slices o f  

r a t  hippocampus, a t  r e s t  and under f i e l d  e lec t r i ca l  st imulat ion (30 

mA/Cm2, 5 msec f o r  5 mm a t  5 HZ). Fractional release o f  labelled 

purines and ACh, derived, a t  t h e  same time, f r o m  slices incubated f o r  

30 min with 3H-adenosine and ''C-choline chloride and cosidered as 

t race rs  o f  the i r  released t o t a l  amounts, were simultaneously assayed, 

The involvement o f  A (  sites in t h e  regulation o f  3H-purine and 1 4 ~ -  

ACh releases was evaluated by Using 8-cyclopentyl-1,3-dipropylxanthine 

(DPCPX) ( f r o m  1 t o  200nM), a selective A 1  receptor antagonist. The drug 

did n o t  a f f e c t  basal releases o f  bo th  3H-purine and 14C-ACh, thus  

suggesting t h a t  they did n o t  seem t o  be subjected t o  an inhibiting A1- 

mediated regulation. On the  contrary, DPCPX progressively increased t h e  

electrically evoked 3H-purine O U t f  low, beginnning f r o m  t h e  dose o f  ?OnH. 

The simultaneous evoked l4C-ACh release, instead, was d i f f e r e n t l y  
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1238 DI IORIO ET A L .  

a f fec ted :  a t  10nM it was reduced, while it was dose-dependently 

increased a t  higher doses. These resu l t s  conf i rmed t h e  well Known 

inhibitory cont ro l  t h a t  adenosine exer ted  on t ransmi t te r  release, via A1 

recep to r  s i t e s ,  and they  supported t h e  hypo thes i s  o f  an Al-mediated 

i n h i b i t o r y  a u t o r e g u l a t i o n  o f  p u r i n e  re lease .  

Cons ide r ing  t h e  observed e f f e c t  o f  DPCPX on i t s  whole, i t  Seemed 

reasonab le  t o  suppose t h a t  t h e  p o s s i b l e  At-mediated c o n t r o l  on ACh and 

p u r i n e  re leases  became t o  be e f f e c t i v e  o n l y  when remarkable amounts o f  

p u r i n e  were re leased ,  as w e l l  as it occu r red  under e l e c t r i c a l  

s t i m u l a t i o n .  Furthermore, s i n c e  d i f f e r e n t  concen t ra t i ons  o f  DPCPX needed 

t o  coun te rac t  t h e  adenosine c o n t r o l  on p u r i n e  and ACh re leases  

r e s p e c t i v e l y ,  i t  was p o s s i b l e  t o  hypothes ize  t h a t  t h e  i n h i b i t o r y  

p u r i n e r g i c  au to recep to r  and t h e  adenosine recep to r  c o n t r o l l i n g  t h e  

evoked r e l e a s e  o f  ACh c o u l d  belong t o  d i f f e r e n t  subclasses o f  

recep to r  w i th  a d i f f e r e n t  s e n s i t i v i t y  t o  endogenous adenosine. 

PD115,199 (0.5-1uH), an a n t a g o n i s t  w i t h  a h i g h  potency on A2 

recep to r ' ,  s i g n i f i c a n t l y  reduced basal  3H-pur i ne  o u t f l o w  more than  t h a t  

observed f o r  t h e  evoKed one. Only t h e  h i g h e s t  dose p a r a l l e l y  a f f e c t e d  

t h e  I4C-ACh r e l e a s e  too .  These f i n d i n g s  were sugges t i ve  f o r  an A?- 

media ted  p o s i t i v e  " t o n i c "  c o n t r o l  on t h e  basal  re leases  o f  t r a n s m i t t e r s  

as ACh and c o t r a n s m i t t e r s  as pu r ines .  The involvement o f  A2 recep to r  i n  

an au to regu la to ry  mechanism o f  p u r i n e  r e l e a s e  was con f i rmed  by t h e  

e f f e c t  o f  NECA (50-100nM), a mixed A1/A2 a g o n i s t ,  admin i s te red  a lone o r  

i n  combinat ion w i t h  DPCPX. 50nM NECA produced o n l y  an i n h i b i t o r y  

t h r e s h o l d  e f f e c t ,  whereas 1OOnM NECA s i g n i f i c a n t l y  i n h i b i t e d  bo th  3H- 

p u r i n e  and 14C-ACh o u t f l o w s .  These e f f e c t s  were c o n s i s t e n t  w i t h  a 

p r e v a l e n t  a c t i v a t i o n  o f  A 1  r e c e p t o r .  Conversely,  t h e  s t i m u l a t i n g  e f f e c t  

on p u r i n e  and ACh re leases ,  due t o  t h e  s imultaneous a d m i n i s t r a t i o n  o f  

NECA and DPCPX aimed a t  o b t a i n i n i g  a s e l e c t i v e  a c t i v a t i o n  o f  A2 

recep to rs  s i t e s ,  con f i rmed  t h a t  they  were p o s i t i v e l y  i nvo l ved  i n  t h e  

adenosine-mediated c o n t r o l  o f  p u r i n e  and t r a n s m i t t e r  re leases ,  as i t  was 

more than once suggested213* 
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