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NUCLEOSIDES & NUCLEOTIDES, 1 0 ( 5 ) ,  1227-1229  (1991)  

INVOLVEMENT OF ADENOSINE I N  THE ACUTE ACTION OF PROGESTERONE ON GLUCOSE 
METABOLISM IN RAT ADIPOCYTES. 

P .  Cordoba, B.Ch.J. Sutter,  M.-Th. Sutter-Dub' 
Laboratoire d'Endocrinologie, Universiti, de Bordeaux I ,  UFR de Biologie 
Avenue des Facul tes ,  33405 Talence Cedex, France. 

Progesterone a n d  synthetic steroids (RU-5020, progestomimetic ; 

RU-38486, anti-progesterone a n d  anti-glucocorticoid) inhibi t  glucose 
netabolism in female r a t  adipocytes. The inhibitory e f fec t ,  which i s  
dose-related, occured a f te r  20-min of incubation a n d  i s  sustained du- 
ring 2-hours of incubation. This effect  of progesterone i s  similar t o  
that  observed d u r i n g  pregnancy and a f t e r  treatment of ovariectornized 
rats w i t h  progesterone ( 5  mg/rat/day-15 days). 

glucose metabolism i s  different from the cldssical concept of steroid 
hormones. The fact  that progesterone increases cAMP levels in a dose- 
dependent manner strongly support the hypothesis t h a t  t h i s  steroid uti-  
l izes cAMP as second messenger. Since adenosine, which has the poten- 
t i a l  i n h i b i t  adenyl cyclase, i s  spontaneously released by isolated f a t  
ce l l s ,  the involvement of th i s  nucleoside i n  the acute action o f  pro- 
ges terone was i nves t i  gated. 

Adipocytes incubated i n  the presence of progesterone (10-10 t o  
10-4 M )  produced a biphasic response, which corresponds to  an increase 
of k-14CI glucose oxidation a t  the lowest concentrations and a decrea- 
se a t  the higher concentrations of progesterone. I n  presence o f  adeno- 
sine dearninase (200 mU/ml) , progesterone decreased glucose oxidation 
a t  a l l  concentrations of progesterone. Hence, a t  the lowest progeste- 
rone levels, adenosine appeared t o  antagonize the i n h i b i t o r y  effect  of 
the steroid (FIG,  1). 

theophylline ( a n  A1 c A2 

I t  seems likely that  the mecanism of action of progesterone on 

,- 

Furthermore, caffeine ( a  non-selective adenosine antagonist) , 
receptor antagonist) and dipyridarnole ( a n  
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FIG. 1 

TABLE 1 
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adenosine uptake inh ib i to r )  decreased g l  ucose oxi  dat i  on w i  t h  the fo l -  
lowing order  o f  potency : dipyridamole 3 theophylline >caffeine.  These 
potencies were decreased by the s t e r o i d ,  whereas tha t  o f  inh ib i tors  
o f  phosphodiesterase a c t i v i t y  (papaverine,  imipramine) remained unchan- 
ged (TABLE 1) 

ence of progesterone on gl ucose metabol i sm i n  Pemale r a t  adi pocytes. 
This r e su l t  seems t o  ind ica te  t h a t  adenosine modulates the inf lu-  
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