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Resveratrol Ameliorates Aging-Related Me

tabolic Phenotypes by Inhibiting cAMP Pho
sphodiesterases.

Sung-Jun Park et al., Cell, 2012




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

French Paradox

REP WINE MAKES THEM LIVE IONGER,
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Biological activities of Resveratrol
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Small molecule activators of sirtuins
extend Saccharomyces cerevisiae
lifespan

Konrad T. Howitz', Kevin J. Bitterman?, Haim Y. Cohen?,

Dudley W. Lamming’, Siva Lavu®, Jason G. Wood’, Robert E. Zipkin',

Phuong Chung', Anne Kisielewski', Li-Li Zhang', Brandy Scherer'
& David A. Sinclair’

Resveratrol improves health and survival
of mice on a high-calorie diet
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Major question of this study
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-Resveratrol can't activate Sirtl to deaetylate native substrate in vitro.
( J. Biol. Chem, 2010)

-AMPK deficient mice are resistant to the metabolic effects of resveratrol.

iabetes, 2010)

= What's the direct target of resveratrol for sirtl1-P6Cla mediated m
etabolic effects?
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- Resveratrol Activates AMPK in an Epacl-Dependent Manner
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Treatment of Resveratrol,

-Increased cAMP level in vitro & in vivo
-Inhibitor for Adenyl cylase blocked phosphorylation of AMPK

A.J. Murray, Sci. Signal. (2008)
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- Resveratrol Increases NAD+ Levels and Sirtl Activity via Epacl
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Rasyiatol Previously, AMPK have shown to increases NAD+ and Sirtl activity

Gz' > What's the roles of Epacl/Resv for increase of NAD+?
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- Resv activates the CamKKb-AMPK via PLC-Ryr2 pathway

Previously,

- AMPK activation require phosphorylation by LKB1 or CamKKp

- Resveratrol increased cytosolic Ca?*

- Epacl increased cytosolic Ca?* in PLC dependent manner via CamKTII
> What's the roles of Resv/Epacl for the activation of CamKKb/AMPK

pathway?
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- Resveratrol is nonselective phosphodiesterase inhibitor
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.J. Murray, Sci. Signal. (2008)
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cAMP level
-Adenyl Cylase: ATP > cAMP

-PDE: cAMP > AMP

-No effect of Resv on AC activity

-11 types of PDEs

@ PDE4/7/8: cAMP

@ PDEB/6/9: cGMP

3 PDE1/2/3/10/11: cAMP&cGMP




- Resv increase mitochondrial biogenesis and protect diet-induce

d obesity & glucose tolerance in a PDE dependent manner

If Resv effects is mediated by inhibition of PDEs,
can the inhibition of PDEs mimic metabolic effects of Resv?
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Proposed Model of How Resveratrol Mimics CR
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Further questions?

@ 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 Sirtl in non-T compartment?
- Sirtl/-: Abnormal T responses
- CD4cre/Sirtlflox: Normal T responses

@ 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?

9

9

Daily intake of 375 ml, or about two glasses of wine, > ~27 ug per kg (body wei
ght) each day.

At higher doses, the detrimental effects of alcohol are likely o mask any healt
h benefits.
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Table 1| Dietary sources of resverawrol

Source

Dietary
Redwines

White wines

Ports and shesries
Grapes*

Dry grape skins
Red grape juices
White grape juices

Cranberry raw juice
Blueberries

Herbal
Veratrum (Lily)
Cassia quinguangulata

Gnetumn Mosstt

Rhubarb (Rheum
rhaponticum) dry root
Yucca schidigera bark

trans-Resveratrol

0.1-143mgl*

<01-21mgl*

Generally<0.1 mgl*
0.16-15¢pg g™

24.06 ug g average)
0.50mg 1”* (average)
0.05 mg I (average)
-0.2mgl*
Upto-32ngg*
Upto-16ngg™*

7-5900ngg™
(dry sample)

0.02-192pg g™
0.055pugg*

5.1ugg°
0.3-04 19 g faverage)
0.65 g g faverage)

0.00-167pgg*
ND

ND
0.5-1pgqg™

0.68mglt

ND

0524mgg”
39mgg*

ND

cis-Resveratrol, frans-piceid and cis-piceid also present, typically at
slightly lower concentrations

Generally resveratrol found at concentrations of <0.1 mg ', exceptions
include Swiss, Portuguese and German Riesling wines, cls-resveratrol,
trars-piceid and cis-piceid also present

Contents are similar forwine or table grapes, and black orwhite grapes.
trars-Piceid is predominant at concentrations of 1.5-7.3 ugg*

trars-Piceid and cis-piceid found at concentrations of 42.19 ig g™* and
92.33 g g, respectively

trars-Piceid, cis-piceid and cis-resveratrol found 2t concentrations of
3138 mgl*,0.79 mg " and 0.06 mg I*, respectively

trars-Piceid and cis-piceid found at concentrations of 0.18 mg I* and
026 mgl*, respectively
cis-Resveratrol also found at a concentration of - 0.03 mg

Highest concentrations in lingonbesries

trars-Piceid also found at a concentration of 0.13 g g™
trars-Piceid also found at a concentration of 0.14 g g°

trars-Piceid and cls-piceid found at concentrations of 2-0 lig g " and
0.9-6 g g*, respectively
trars-Piceid also found at a concentration of 9.1 mg I*

trars-Piceid also found at a concentration of 1.65 mg g™
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