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ABSTRACT - Resveratrol is a non-flavonoid polyphenol which belongs to the stilbenes group and is naturally
generated in several plants in response to damage or fungal invasion. It has been shown in published studies that res-
veratrol has an anti-adipogenic effect. A good consensus regarding the involvement of a down-regulation of C/EBPa
and PPARy in this effect has been reached. In addition, different metabolic pathways involved in triacylglycerol
metabolism in white adipose tissue have been shown to be regulated by resveratrol. Concerning lipolysis, though this
compound in itself seems to be unable to cause lipolysis, it increases lipid mobilization stimulated by p-adrenergic
agents. The increase in brown adipose tissue thermogenesis, and accordingly the associated energy dissipation, can
attribute to accounting for the body-fat reducing effect of resveratrol. Besides its effects on adipose tissue, resveratrol
can also acts on other organs and tissues. Therefore, it increases mitochondrial biogenesis and accordingly fatty acid
oxidation in skeletal muscle and liver. This effect can also attribute to the body-fat reducing effect of this molecule.
The present review purposes to collect the evidence concerning the potential mechanisms of action which underlie the
anti-obesity effects of resveratrol, acquired either in cultured cells lines and animal models.

Key words: resveratrol, adipogenesis, lipolysis, thermogenesis, fatty acid oxidation

| 2|2} EZ (trans-3,4',5-trihydroxystilbene) (Fig. 1) 2=
lll (stilbene)ol] &3l om EE A ZoA] A ol
Hhgste] 2AA 02 AAU= H-FetEolE EeHE
ol ‘D’ﬂ"‘ﬂﬂﬂ'Eio Sl wigto] Brajoll A M E QL
12, 9= 2 AFF S ok 2EFe
frelo] . ‘LE‘X]‘Q’] Fel= trans-B| WS EE S} cis-2|
ZHZFEEZS] F 79 o|PAR EAst=H, o] 27k F
trans®] FEN7} A o2 Qg e, 53], dAHZEE
S phase I S400 93] A3 7roA wWEA AT,
o] WjArzHE-2] FHF

derivativese] 27, o] EFELS Z

_l_,_l_,

AHE2 2 glucuronide?} sulfate

gol mAEel] 2s) Ak

*Correspondence to: Hyun-Seuk Moon, Laboratory of Metabolic
Engineering, Department of Biotechnology, College of Life
Sciences & Biotechnology, Korea University, 145 Anam-ro,
Seongbuk-gu, Seoul, 02841, South Korea

Tel: 82-2-3290-3004, Fax: 82-2-3290-3040

E-mail: mhs72@korea.ac.kr

67

0,

dihydroresveratrolZ A4 =|o] T, g2

g2 A3 @ o}y 7+e vhopst AW o ukalA
AL D5 A5t REHAE A

A AT, HZ Aol e Lzt

741,} G g =

> e
i) -

"3
g

S E
] glycaemic control FFA|A HITHS 04] R B
SEJTD. B FAM = A EFe} &
gho] thek A EES] 7ed AEF gl #ste]
adipogenesis, lipolysis, thermogenesis, fatty acid oxidation
2 metabolic pathways F~ol|A] A slarz} s,

mm My of ¥ rlo
oo f

1 Xl U Y AMES ] 2T

BTk MMM Z 2] hyperplasia®t hypertrophy2 <13l 2
A3 XA EZ9] life cycle stem cello] 3= ZAF
B AlZFSoH2 A 2 9] life cycle2 growth phase®
Z 931, growth arrest®} clonal expansion®] X} 2 o]



68 Seung Kug Choi and Hyun-Seuk Moon

OH

HO

OH

Fig. 1. The chemical structure of resveratrol.
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Table 1. Effects of resveratrol on apoptosis
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Authors Sort by target Effect References
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Table 2. Main sites of action and main effects of activation by resveratrol in vitro and in vivo

Authors Sort by target Effect References
Kwon et al. In vitro C/EBPa, PPARY protein expressiony [16]
Chen et al. Invitro PPARY, C/EBPa, SREBP-1¢c mRNA expressiond [17]

Rayalam et al. In vitro PPARYy, C/EBPa, SREBTP.-IC, and FAS., LPL mRNA expressanr [18]

Lipid accumulationd
Lasa et al. Invitro Triacylglycerol content by resveratrol, PPARy, C/EBPa mRNA by [19]
trans-resveratrol-3-O-sulfated
Fisher-Posovszky et al. In vitro PPARy, GLUT4, FAS mRNA expression{ [21]
Szkudelska et al. Invivo Basal lipogenesis from glucosed 8, 33]

Triacylglycerol content{
. ACC mRNA expressiond

Lasa ctal Invivo SIRT-1 mRNA expressionT 1371

Alberdi et al. Invivo Perirenal, epididymal, mesenteric and subcutaneous fat depotsy [45], [54]
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Fig. 2. Signaling pathways regulated by resveratrol resulting in
decreased adipocyte number and reduced lipid accumulation. Res-
veratrol an increase in SIRT1 activation by resveratrol leads to a
reduction in adipogenesis by repressing PPAR-gamma. PGC-1a
plays a part in the processes of differentiation and fat mobilization
in cultured adipocytes. AMPK and SIRT1 promptly affect PGC-
la activity through phosphorylation and deacetylation, respec-
tively resulting in its activation, which in turn increases fat mobi-
lization. Resveratrol phosphorylates AMPK and, once activated,
AMPK inhibit acetyl-CoA carboxylase enhancing oxidation of
fatty acids and reducing lipid synthesis. Resveratrol increased the
lipolytic rate in adipocytes via an enhance in cAMP levels.
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