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NUCLEOSIDES & NUCLEOTIDES, 10( 5 ) ,  1225-1226 (1991)  

EFFECTS OF CAFFEINE AND/OR L-PHENYLISOPROPYLADENOSINE (LPIA) 
ON LOCAL CEREBRAL BLOOD FLOW AND GLUCOSE UTILIZATION IN THE RAT 

Nehlig A.*, Pereira  de Vasconcelos A.,  Boyet S. 
INSERM U272, 30 rue Lionnois 54013 NANCY FRANCE 

Abstract .  After L P I A  in jec t ion ,  cerebral  glucose u t i l i z a t i o n  ( L C G U )  and 
blood flow ( L C B F )  were both decreased. Conversely, caffeine with or 
without L P I A  induced an increase in  LCGU and a decrease in  L C B F ,  
r e se t t i ng  the  r a t i o  of LCBF per u n i t  L C G U  a t  a lower leve l .  

I n  s p i t e  of the  well k n o w n  st imulatory e f f ec t s  of caf fe ine  on the  
cent ra l  nervous system, i t s  vasoconstrictor propert ies  a re  cur ren t ly  
used in  the  treatment o f  migraine. This methylxanthine exer t s  many of 
i t s  e f f ec t s ,  espec ia l ly  a t  r e l a t i v e l y  low doses, by competitive 
inh ib i t i on  a t  t he  level of adenosine receptors .  In the  present study, we 
compared the e f f ec t s  of an acute administration of caffeine and/or of a 
analogue of adenosine, LPIA, on local cerebral  glucose u t i l i z a t i o n  
( L C G U J  and local  cerebral  blood f l o w  (LCBF)  i n  adult  conscious r a t s .  

The e f f e c t s  of the  acute in jec t ion  of caf fe ine  (10 mg/kg) and/or 
L P I A  (0 .1  m g / k g )  on L C G U  were determined in  the  adult  r a t  by means of 

1 4  1 t he  quant i ta t ive  I Cl2-deoxyglucose method The quant i ta t ive  
r Cliodoantipyrine method was applied t o  the  measurement o f  changes in 
LCBF r a t e s  a f t e r  the  in jec t ion  of b o t h  pharmacological agents.  

As shown in Fig. 1 from the changes i n  mean values of glucose 
u t i l i z a t i o n  a n d  blood flow, LPIA induced decreases in  LCGU r a t e s ,  
s ign i f i can t  in  31 of 61 s t ruc tu res ,  mainly brainstem monoaminergic c e l l  
groupi ngs , extrapyrami dal motor system and hypothal amic areas .  L P I A  
in jec t ion  decreased L C B F  r a t e s  only in  4 s t ruc tu res .  Caffeine induced 
increases  in  LCGU values,  in  34 s t ruc tures  when in jec ted  alone and i n  16 
areas  when given i n  combination with LPIA. Conversely, caffeine 
in jec t ion  with or without LPIA decreased LCBF r a t e s  in  14 and 16  brain 
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F I G U R E  1 : E f f e c t s  of c a f f e i n e  a n d l o r  L P I A  on mean c e r e b r a l  g lucose 
u t i l i z a t i o n  and mean c e r e b r a l  b l o o d  f l o w ,  expressed as 
pe rcen t  o f  v a r i a t i o n  from c o n t r o l  

r e g i o n s  r e s p e c t i v e l y .  A f t e r  c a f f e i n e  a n d l o r  L P I A ,  changes i n  LCGU and 

LCBF were m a i n l y  1 oca ted  i n b r a i  nstem monoami ne rg i  c c e l l  groupings, 

ex t rapyramida l  motor system and t h a l  amic s t r u c t u r e s .  

I n  conc lus ion ,  t ha lamic  areas appear t o  be ve ry  s e n s i t i v e  t o  

c a f f e i n e  and q u i t e  i n s e n s i t i v e  t o  LPIA, whereas t h e  r e v e r s e  i s  t r u e  f o r  

hypothalamic s t r u c t u r e s ,  i n d i c a t i n g  t h a t  t h e  e f f e c t s  o f  t h e  two 

substances on c e r e b r a l  f u n c t i o n a l  a c t i v i t y  may be p a r t l y  med ia ted  by 

p e r i p h e r a l  mechanisms, f o r  example sensory s t i m u l a t i o n  f o r  c a f f e i n e  and 

hypotens ive  a c t i o n  f o r  LPIA1 '2 .  These r e s u l t s  a l s o  show t h a t ,  i f  L P I A  
does n o t  change t h e  l e v e l  o f  c o u p l i n g  between LCBF and LCGU, c a f f e i n e  

g i v e n  a lone o r  i n  combina t ion  w i t h  LPIA i s  a b l e  t o  r e s e t  t h e  r a t i o  o f  

c e r e b r a l  b lood  f l o w  per  u n i t  g lucose u t i l i z a t i o n  a t  a l ower  l e v e l .  
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