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NUCLEOSIDES & NUCLEOTIDES, 10(5), 1221-1222 (1991) 

CIRCADIAN FLUCTUATION 
IN 3H-CHA BINDING TO MOUSE CEREBRAL CORTEX MEMBRANES 

*Florio C., Rosati A.M., Traversa U . ,  Vertua R .  
Institute of Pharmacology and Pharmacognosy, 

University of Trieste,Italy 

Recent studies indicate that the density of several neurotrans- 
mitter receptors is submitted to circadian fluctuation (1). The 
pharmacological relevancy of these observations derives from the fact 
that the therapeutic efficacy of drugs may vary according to their 
administration schedule (2); moreover, also 24-hour rhythms, among 
which the timing peak of neurotransmitter receptors itself, may be 
altered by neuroactive drugs (3). 

The present study was undertaken in order to ascertain whether 
adenosine A1 receptors are subdued to diurnal variations. Yale mice, 
exposed for 4 weeks to a 12 hours light/dark cycle (light on at 07.00 
hr), were killed at 3-hr intervals across a 24-hr period and crude 
membrane preparations were obtained f rorn their cerebral cortices. 
Saturation experiments were performed, using the Al-specific adenosine 
analog [3H]-cyclohexyladenosine (3H-CHA). Computer-assisted analysis 
of saturation isotherms (3H-CHA ranging from 0.1 to 10.0 nM) indicated 
that the density of 3H-CHA labelled binding sites varied throughout 
the day; the diurnal pattern was characterized by a peak during the 
dark period, followed by a fall during the light period. The amplitude 
(defined as peak:nadir per cent) between 03.00 hr (Bmax 0.306-t_0.01 
pmol bound/lO nig wet weight) and 18.00 hr (Bmax 0.23OtO.005 pmol 
bound/lO mg wet weiqht) was 33%. One way analysis of variance (ANOVB) 

indicated that the changes were significant (F=46, ~(0.005). No sig- 
nificant difference was found among the Kd values, which ranged from 
0.41 to 0.62 n Y  (meanLSE?! of the eight Kd values 0.52r0.07). 
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1 2 2 2  FLORIO ET AL. 

Although t h e  phys io log ica l  re levancy  of t h e  t iming of A 1  c o r t i c a l  

r e c e p t o r s  reiliains t o  br e s t a b l i s h e d ,  a c o n s i d e r a t i o n  may be advanced. 

I t  is widely accepted t h a t  endogenous adenos ine  may a c t  a s  a n a t u r a l  

an t i convu l san t  ( 4 )  and a reduced s e n s i v i t y  t o  convu l s ivan t s  has been 

demons t r a t ed  \;heti t h e  r e t e b r a l  A 1  r e c e p t o r s  were subra i t t ed  t o  up 

r egu la t ion  a f t e r  ch ron ic  evposure t o  t h e  adenos ine  a n t a g o n i s t  thoo- 

p h y l l i n e  ( 5 ) ;  i t  i s  t h u s  t empt ing  t o  c o r r e l a t e  t h e  i n c r e a s e  of t h e  

dens i ty  of A 1  r e c e p t o r s  occur r ing  i n  t h e  c e r e b r a l  c o r t e x  du r ing  t h e  

n i g h t ,  vhen the  e l e c t r o c o r t i c o g r a m  a c t i v i t y  of mice is h i g h e r ,  t o  t h e  

r egu la t ion  of s u s c e p t i b i l i t y  t o  s e i z u r e s  by adenos ine .  
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