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Resveratrol Ameliorates Aging-Related Me
tabolic Phenotypes by Inhibiting cAMP Pho

sphodiesterases. 



French Paradox 

- the observation that French
 people show low coronary hea
rt disease (CHD) death rates 
despite high intake of dietary
 cholesterol and saturated fa
t. 

Why did people start to have much interest in ‘Resveratrol’? 

French US 
Fat  171g/d 157g/d 
Fat from animal 108g/d 72g/d 
Incidence of Coronary heart disease 83/100,000 115/100,000 

Reported by FAO(Food and Agriculture Organization of the United Nations) at 2002 



Wine consumption  

Global Market Information Database 
Am. J. Enol. Vitic 1992 vol. 43 no. 1 49-52 

Nature review of drug discovery, 2006 
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Biological activities of Resveratrol 
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Major question of this study 

- Resveratrol can’t activate Sirt1 to deaetylate native substrate in vitro. 
( J. Biol. Chem, 2010) 
- AMPK deficient mice are resistant to the metabolic effects of resveratrol. (D
iabetes, 2010) 
à What’s the direct target of resveratrol for sirt1-PGC1a mediated m
etabolic effects? 



- Resveratrol Activates AMPK in an Epac1-Dependent Manner 

 A. J.  Murray,  Sci. Signal. (2008) 
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Treatment of Resveratrol, 
-Increased cAMP level in vitro & in vivo 
-Inhibitor for Adenyl cylase blocked phosphorylation of AMPK  



- Resveratrol Increases NAD+ Levels and Sirt1 Activity via Epac1 

Previously, AMPK have shown to increases NAD+ and Sirt1 activity 
à What’s the roles of Epac1/Resv for increase of NAD+? 

-Other Sirt1 dependent metabolic effects were also shown by tre
atment of 007 (Mitochondrial biogenesis, Fat oxidation, ROS pro
duction) 
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- Resv activates the CamKKb-AMPK via PLC-Ryr2 pathway 
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Previously, 

- AMPK activation require phosphorylation by LKB1 or CamKKβ

- Resveratrol increased cytosolic Ca2+ 

- Epac1 increased cytosolic Ca2+ in PLC dependent manner via CamKII 

à What’s the roles of Resv/Epac1 for the activation of CamKKb/AMPK

 pathway? 
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- Resveratrol is nonselective phosphodiesterase inhibitor 
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 A. J.  Murray,  Sci. Signal. (2008) 

cAMP level 
- Adenyl Cylase: ATP à cAMP 
- PDE: cAMP à AMP 

- No effect of Resv on AC activity 

- 11 types of PDEs 
①  PDE4/7/8: cAMP 
②  PDE5/6/9: cGMP 
③  PDE1/2/3/10/11: cAMP&cGMP 

? 
PDEs 

P



- Resv increase mitochondrial biogenesis and protect diet-induce
d obesity &  glucose tolerance in a PDE dependent manner 
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If Resv effects is mediated by inhibition of PDEs,  
can the inhibition of PDEs mimic metabolic effects of Resv? 
à Mitochondrial Biogenesis and  glucose tolerance 
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Proposed Model of How Resveratrol Mimics CR 



Further questions? 
①  Does Resveratrol selectively activate CR related pathway or also acti

vate other cAMP dependent pathways? 

②  What’s the effects of Resveratrol or Rolipram for Treg? 
- cAMP? 
- Treg stability? 

③  What’s the roles of Sirt1 in non-T compartment? 
- Sirt1-/-: Abnormal T responses 
- CD4cre/Sirt1flox: Normal T responses 

④  What’s the effect of Resveratrol or Rolipram for the development an
d function of Fat Treg? 

⑤  How much do we need to drink wine? 
à  Daily intake of 375 ml, or about two glasses of wine, à ~27 µg per kg (body wei

ght) each day. 
à  At higher doses, the detrimental effects of alcohol are likely to mask any healt

h benefits. 
 



“Just love your brother and drink a good glass
 of red wine every day!” 

Antonio Todde (World’s oldest man) 



Nature Review of Drug Discovery, 2006 


