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Resveratrol acts as Adenosine Receptors Agonist: Potential Benefits for 
Human Health

Resveratrol (RSV) is a natural polyphenolic compound occurring in plants such as peanuts, 
berries and red wine, among others. This phytochemical has shown multiple beneficial 

properties for human health, but the precise mode of action remain to be clarified. Therefore, 
the aim of this work was to investigate whether RSV was able to modulate adenosine-mediated 
signaling in vitro (rat C6 glioma cells) and in vivo (brain from SAMP8 mice). Our biochemical and 
computational analysis in C6 cells showed that RSV directly binds to adenosine receptors and acts 
as a non-selective agonist on these receptors. RSV-induced receptor activation can stimulate or 
inhibit adenylyl cyclase (AC) activity in a concentration-dependent manner. RSV also modulated 
gene expression and receptor levels of adenosine receptors, and their downstream AC pathway. 
Furthermore, RSV induced cell growth inhibition on C6 cells in a time- and concentration-
dependent manner, cell cycle arrest and caspase-3 activation. Furthermore, pharmacological 
inhibition of A2A receptor partially mimicked the effects caused by RSV. On the other hand, long-
term diet supplementation with RSV induced changes on gene expression as well as transduction 
pathways mediated by adenosine receptors in brain from SAMP8 mice. RSV increased levels of 
A1 receptor, whereas no changes on A2A receptors were detected. Concerning their functionality, 
A1 receptor was found to be potentiated, however, A2A receptor was desensitized after RSV 
supplementation. In addition, 5’-Nucleotidase and Adenosine Deaminase were reduced by RSV, 
suggesting an alteration on adenosine metabolism. In conclusion, our results indicate that RSV 
modulates adenosine-mediated signaling in both in vitro and in vivo models. Therefore, new 
therapeutic strategies involving resveratrol and adenosine receptors should be aimed in the 
future for a variety of diseases such as cancer and neurodegenerative diseases.
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