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NUCLEOSIDES & NUCLEOTIDES, 10(5), 1135-1137 (1991) 

S O L U B I L I Z E D  RAT B R A I N  A D E N O S I N E  RECEPTORS HAVE 
T W 0 B I N  D I N G  SITES F O R  1,3-DIPR O P Y  L-8-C Y C LO PE N T Y  LX A N THIN E 

J.C. Oliveira, A . f 4 .  Seba&o and J . A .  Ribeiro 

Laboratory of Pharmacology, Gulbenljan Insti tute of Science, 2781 

* 

Oeiras, Portugal. 

3 3 Abst rac t .The  use  of  [ HI-L-phenyl isopropyladenosine ([ HI-L-PIA) 
and  1,3-dipropy1-8-cyclopentylxanthine (DPCPX)  i n  binding a s s a y s  t o  
solubilized preparations from rat brain membranes suggested t h e  presence 
of an  A 1 ,  and a non-A1 non-A2 adenosine receptor  may be equivalent t o  
t h e  A 3  subtype. 

We s t u d i e d  t h e  binding p r o p e r t i e s  of [ HI-L-PIA t o  so lubi l ized  

p r e p a r a t i o n s  f r o m  r a t  b r a i n  m e m b r a n e s ,  a n d  t h e  i n h i b i t i o n  of t h i s  

binding by DPCPX. 

3 

M e m b r a n e s  were p r e p a r e d  a n d  so lub i l i zed  a c c o r d i n g  t o  t h e  method 

The incubation was performed a t  described by Helmke and Cooper . 
3 23' C ,  du r ing  2 h, i n  p r e s e n c e  of [ HI-L-PIA (0.5-12.0 nM), adenos ine  

deaminase (ADA) (1 U/ ml) ,  BSA (1 mg/ ml) and MgC12 (2 mM), i n  a final 
v o l u m e  of 100 uL Non-specific binding was d e t e r m i n e d  wi th  10 u M  of 

non labe l l ed  L-PIA. S i m i l a r  p r e p a r a t i o n s  were i n c u b a t e d  a t  23OC, du r ing  

3h, with [3H]-L-PIA (2.5 nM) and DPCPX (0.1-300 nM). 

1 

3 T h e  s p e c i f i c  binding of [ HI-L-PIA t o  t h e  so lubi l ized  p r e p a r a t i o n s  

was concen t r a t ion -dependen t .  T h e  S c a t c h a r d  p l o t  of t h i s  binding was 

biphasic suggesting t h e  existence of two components. The computer L I G A N D  

t r e a t m e n t  d a t a  p r o d u c e d  KD v a l u e s  f o r  t h e  first a n d  t h e  s e c o n d  
components of 0.24 nM and 3.56 nM, and number of binding sites (BMax) of 

0.28*0.03 p m ol/ m g protein and 0.66k0.05 p m ol/ m g protein, respectively 
(n=5). The inhibition of t h e  [ HhL-PIA binding by DPCPX gave sigmoidal 

competit ion curves  (Fig. 1). The Hofstee plot generated from these  da ta  

3 
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s h o w e d  a b i p h a s i c  r e g r e s s i o n  c u r v e  s u g g e s t i n g  t h e  p r e s e n c e  of  t w o  h i g h  

a f f i n i t y  binding sites f o r  DPCPX. T h e  K i  va lues  f o r  DPCPX obtained using 

n o n - l i n e a r  c u r v e  f i t t i n g  were 0 . 2 9 * 0 . 0 8  nM a n d  1 3 . 5 5 0 . 9 8  n M ,  a n d  

proportion of t h e  t w o  sites was a b o u t  20-30% and 70-80%, respect ively.  

T h e  p r e s e n t  resu l t s  s u g g e s t e d  t h e  e x i s t e n c e  o f  t w o  d i s t i n c t  

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

a p p r o d m a t e l y  half of t h e  second.  The  K 1  va lue  f o r  DPCPX found i n  t h e  

103- 

Fig.1 H o f s t e e  p l o t  

g e n e r a t e d  f r o m  t h e  i n h i b i t i o n  

of t h e  [ $1-L-PIA b i n d i n g  by 

DPCPX. 

I 

p r e s e n t  w o r k  f o r  t h e  f i r s t  a f f i n i t y  

com ponent  (K i-0.29 nM) is w i t h i n  t h e  

same r a n g e  of t h e  va lues  obtained by 

o t h e r s  f o r  t h e  A 1 - a d e n o s i n e  

r e c e p t o r l S 2  . T h e  a f f i n i t y  v a l u e  of  

DPCPX found f o r  t h e  second c o m p o n e n t  

of t h e  binding is d i f f e r e n t  e i t h e r  

f r o m  t h e  a f f i n i t y  v a l u e s  f o r  A 1  

( K i  i 1.0 nM) o r  A2 (Ki=340 nM) 

a d e n o s i n e  r e c e p t o r s .  T h i s  v a l u e  is 
i n  t h e  same o r d e r  of m a g n i t u d e  of  

t h e  K i  va lues  obtained by Alexander  

in m a m  malian c e r e b r a l  et  aL 
c o r t i c a l  slices (i.e., 8-24 nM) a n d  

also in r e l a t i v e l y  g o o d  a g r e e m e n t  

w i t h  t h e  v a l u e  f o u n d  by  S e b a s t i G o  

and Ribeiro f o r  t h e  r e c e p t o r  

m e d i a t i n g  i n h i b i t i o n  o f  t h e  

t r a n s m i t t e r  r e lease  a t  t h e  f r o g  

n e u r o  m u s c u l a r  j u n c t i o n  (i.e., 35 

n M ). 

3 

In  s u m m a r y  t h e  h i g h e r  a f f i n i t y  b i n d i n g  site a t  t h e  p r e s e n t  work  

m i g h t  c o r r e s p o n d  t o  t h e  A 1 - a d e n o s i n e  r e c e p t o r  a n d  t h e  l o w e r  is 

c o m p a t i b l e  w i t h  t h e  p r e s e n c e  o f  a non-Ai non-A2 r e c e p t o r ,  m a y  b e  

equiva len t  t o  t h e  A3-adenosine r e c e p t o r  subtype.  
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