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Resveratrol Exerts Anti-obesity Effect Involving Modulation
of UCP-1 and HO-1*
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ABSTRACT Objective: Investigated the mechanisms underlying resveratrol inhibited HFD-induced obesity. Methods: In this study
we investigated the anti-obesity effect of resveratrol in vivo and in vitro. Four-week-old Mice were fed with normal diet (ND, n=6),
high-fat diet (60% energy from fat, HFD, n=6), high-fat diet with resveratrol daily at a dose of 100 mg/kg/day (RSV, n=6), for 12 weeks.
We also detected the effects of resveratrol on brown adipocytes markers and HO-1 expression in primary subcutaneous adipocytes. Then,
expressions levels of HO-1 and brown adipocytes marks were analyzed by qPCR and Western blot. Results: The results showed that
resveratrol significantly inhibited mice body weight induced by high fat diet. In this study, we report the identification of resveratrol, as a
novel inducer of brown adipoctyes genes UCP-1, PGC-1 and PRDM16 expression in vivo. Additionally, resveratrol also inhibited inflam-
matory mediators and induced anti-inflammatory enzyme HO-1 expression in adipose tissue. Further, in primary subcutaneous
adipocytes, resveratrol also induced brown adipocytes marker genes expression including UCP-1, PGC-1 and PRDM16. The anti-inflam-
matory effects of resveratrol dependent on HO-1 expression in vitro. Conclusions: Altogether, our results demonstrate that resveratrol in-
duces brown adipocytes marker genes and anti-inflammatory gene HO-1 expression, thereby inhibits high fat diet-induced obesity and in-
sulin resistance.
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Fig.1 RSV inhibited HFD-induced obesity, (a) Effects of RSV on body weight. (b) Effects of RSV on IPGTT. (c) Effects of RSV on subcutaneous adipose
weight. (d) Effects of RSV on ITT.
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Fig.2 RSV increased mRNA and protein expression of UCP-1 and HO-1. (a) Effects of RSV on brown adipocyte markers and HO-1 expression in mice.
(b) Effects of RSV on HO-1 and UCP-1 expression. (c) Western Blot densitometry analysis.
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Fig.3 RSV inhibited HFD-induced adipocyte inflammation

24 BEAERER TEMRAREEY

TSGR AR R N 10 AT ) R L AR SRR
GBI FHRITAIAR, IAIE SRR 5L L) R i o A B 37
315 FH AL R 2 IE 5 A0 i (B a) , ZE 40 I A [k
BERY RSV (5,10,20,40 pM), 2558 &8, RSV AbFEA] LU
UCP-1 .PGC-1 .PRDMI16 Z5#5 4 Jig i b ik 2 1 A% S A 1Y
mRNA ik, RN, REEEER RSV 87 LIEFHLR HF
HO-1 [k, B 2B A B (E b),
2.5 AFAERE UCPI MK HO-1 7 K TEERT AR Rk

B ERRR R CARIE N EA R A ERRTAR O iR,

TERAN A LR BT 1 e 7 A P i AR B A A
F (10 pM), &I UCP1 Fik it W] W8, Rt HO-1 1Y 3RiAH
B, BAH] HO-1 SRBRIE NPT ES 5 M @l lits k.
TN AERI A B B2 T A I 2 I AR [ e B )
RSV (5,10,20,40 pM) AT {2 UCP-1 LA K HO-1 & 1 /K- 11
FER S S R B R S AR . SR RSV AT LI
HEE FRRERMER, TR A lg ks b LSS
PR AT HO-1 iRk,
3 itig

1R R RS 2 L B W AR Y Z — W AR P R R
AERZZ BN 2 KERIRIRT Y Z — o CATFRHRE 2 B
A AR BRI A o A P A AR RO, (R B A FA B 4TS
ANHHE . FEACHNEAT SR B3R T AST YR 8 Sy T AR 1Y S AR
AT BIFS R P shot v IG5 | A A A e LA B 18 AP B 4 A 1
UL BAHSC Ve RS o 255 R, AZE R ] DO (R i 5
TR RE BRE AL st = RS R A9/ RRE R , R B mT DA o AR ik
i AL HO-1 [ FR kMl & Ae T | e 408 P IR BE 4
S, WO I 5 28 A SRR

CAGHIR A, A RN sirt] (9 RIKEBIA , Bef
{R sirtl (FRIXFTEAL, sirt] R TIERF58 15 K+ 2(Silent in-
formation regulator 2, Sirt2 ) (¥ [R] PR ILH . BFFTHRE Sirtl v DAIE
S i ALY B AR B BRI TG A7 (Peroxisome proliferator ac-
tivated receptor, PPAR ) 35 Z. Bk 52 ARtk B I it 77 6 7 A
THFERE %L, PRDMI16 J& PR3 16 (Y8 11, FEA= (A lg il
LU Rk B BN, WS UCP-1 S5 g i fe 5 pE 3L
HIFRIRM, PRDMI6 /AR BRI bR &S E , 7T 5 PGC-1 1
PGC-1 M HAE IR B A7 R - AL B R I 338 . BT &= T
GEHRIRIET IEH RS AY/INEL, XT T HE P BT s R/ B
AL AR AR AR NTE B B A . 5A R B, A e |



<2822 « DIREYMESSHE biomed.cnjournals.com Progress in Modern Biomedicine Vol18 NO.15 AUG.2018

AR N, 1B RREAER , UCPL LI K PGC-1 3Rik &
A MG L, (HIER R, WAEA T HEE )5, UCP-1,

10-
E 84 sekok
! .
$ 44 "
= s
= -
& 27 E:E

0- II - I

\

R S

> <

&

(a)

PGC-1 Lk} PRDM16 [ mRNA 7KFERA W&, HEAKF
UCP-1 ekt ie @3 .

sk

*

(b)

B 4 BERAERERMESIRBERRSEENRZE, (2 MNRE TEMHEBARSNEE, (b)BESEXNIREERRSERE MK HO-1 Rix
BIZMEQ

Fig.4 RSV induced brown adipocyte gene expression in vitro. (a) Primary subcutaneous adipocyte differentiation. (b) Effects of RSV on brown adipocyte

markers and HO-1 expression.
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Fig.5 RSV increased UCP-1, PGC-1a and HO-1 expression in subcutaneous adipocytes. (a) Effects of resveratrol and Norepinephrine on UCP-1 and

HO-1 expression. (b) Western Blot densitometry analysis.
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