
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Nucleosides, Nucleotides and Nucleic Acids
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713597286

Regional Changes in Rat Brain Adenosine A1 Receptors Following Seizures
J. L. Davala; M. C. Wercka

a INSERM U272, NANCY, FRANCE

To cite this Article Daval, J. L. and Werck, M. C.(1991) 'Regional Changes in Rat Brain Adenosine A1 Receptors Following
Seizures', Nucleosides, Nucleotides and Nucleic Acids, 10: 5, 1187 — 1188
To link to this Article: DOI: 10.1080/07328319108047270
URL: http://dx.doi.org/10.1080/07328319108047270

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713597286
http://dx.doi.org/10.1080/07328319108047270
http://www.informaworld.com/terms-and-conditions-of-access.pdf


NUCLEOSIDES & NUCLEOTIDES, 10(5), 1187-1188 (1991) 

REGIONAL CHANGES IN RAT BRAIN ADENOSINE A1 
RECEPTORS FOLLOWING SEIZURES 

J.L. Daval* and M.C. Werck 
INSERM U272, 30 rue Lionnois 54013 NANCY, FRANCE 

Abstract.  Generalized seizures  induced a widespread upregul a t ion of 
adenosine A1 receptors  l inked t o  G proteins  in  the  r a t  brain.  Changes in 
receptor  density were more pronounced in  s t ruc tures  mediating seizure 
a c t i v i t y  and were age-dependent. 

In the cent ra l  nervous system, adenosine has been shown t o  be a 
major regulator  of neuronal a c t i v i t y  in convulsive disorders ,  mainly via  
the A 1  receptor subtype. Experimental se izures  r a i s e  the  cerebral  level 
of adenosine in  animals and adenosine and i t s  der iva t ives  ac t  as 
pro tec t ive  agents against  seizures  in rodents.  In a previous work, we 
were able  t o  show t h a t  generalized se izures  induced by an acute 
administration of bicucul l ine in  r a t s  lead t o  an  age-dependent 
upregul a t ion of adenosine A1 receptors  measured in  i so la ted  cerebral  

1 membranes . However, n o  information was avai lable  concerning the  
regional changes in  the  receptor densi ty .  

In the  present study, the e f f ec t s  of bicucul line-induced se izures  
were invest igated by quan t i t a t ive  autoradiography o f  central  adenosine 
A 1  receptors  in  developing r a t s  and i n  adul t s .  Six animals a t  each s tage 
of postnatal  development (5 ,  15, 25 days and adul t s )  received a s ing le  
i . p .  i n j ec t ion  o f  e i t h e r  s a l i n e  or bicucul l ine.  They were sacr i f iced  by 
decapi ta t ion 30 min a f t e r  d rug  administration and brain sec t ions  were 
incubated f o r  90 m i n  a t  room temperature in  the presence of 5nM 
t HI cycl ohexyl adenosi ne ( C H A )  , a potent A 1  receptor agoni s t .  Non 
spec i f i c  binding was assessed with 20 r M  cold CHA. Seizures induced a 
widespread increase i n  adenosine A 1  receptors ,  s ign i f i can t  in  41 out of 
the  45 brain regions s tudied,  w i t h  a marked enhancement of CHA binding 
in  s t ruc tu res  t h a t  mediate se izure  a c t i v i t y ,  such as substant ia  nigra,  
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FIGURE 1 : Age-dependent changes in c 3 H l C H A  spec i f i c  binding following 
se izures  i n  four  brain s t ruc tu res  (percent  of var ia t ion  from 
c o n t r o l ) .  S igni f icant  d i f fe rence  from control  : a2 (p<O.Ol) 
and from changes in  adul t s  : bl (p<0.05) ,  b2 (pcO.01). 

septum, amygdala, the d i f f e r e n t  layers  of hippocampus, as  well as  in  
cerebral  co r t i ce s  (Figure 1 ) .  Moreover, the  addi t ion o f  2.10-5 M 
Gpp(NH)p, a GTP analogue, i n t o  the  incubation medium reduced t H l C H A  
binding in  a s imi la r  manner whether animals were given bicucul l ine or  
s a l ine ,  suggesting t h a t  increased CHA binding s i t e s  a r e  a l s o  l inked t o  G 
proteins  and a r e  funct ional  receptors .  

3 

I n  conclusion, our study supports the hypothesis t h a t  se izures  
r e s u l t  i n  f a c i l i t a t i n g  the inhib i tory  act ion o f  adenosine on c e l l  f i r i n g  
by increasing the  densi ty  o f  A1 receptors ,  espec ia l ly  in  d i s c r e t e  brain 
s t ruc tu res  concerned i n  the generation or i n  t he  propagation of se izure  
a c t i v i t y .  Such a phenomenon would be more pronounced in  developing- than 
i n  mature brain.  

( 1 )  Daval J.L., Sa r fa t i  A , ,  Life  Sci.  1987, 41, 1685. 
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