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Abstract

AIM: To investigate the role of peroxisome
proliferator-activated receptor-y (PPAR-y) in the
inhibitory effects of resveratrol (Res) on gastric
cancer cell SGC-7901 proliferation in vitro.

METHODS: After human gastric cancer cell
SGC-7901 was cultured in vitro, MTT assay was
used to detect the inhibitory effect of Res and
GW9662 (specific blocker of PPAR-y) on cell
proliferation. Flow cytometry was used to detect
cell cycle, and PPAR-y, Cyclin D1 mRNA was
measured quantitatively by reverse transcrip-
tion-polymerase chain reaction (RT-PCR). The
expression of PPAR-y protein was measured
quantitatively by Western blot, and the expres-
sion of Cyclin D1 protein in gastric cancer cells
was detected by immunohistochemistry.

RESULTS: Res inhibited the proliferation of
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SGC-7901 cells in a dose- and time-dependent
manner (P < 0.05), and flow cytometry analysis
revealed that the cell cycle was blocked at G1-
phase. RT-PCR and Western blot showed that
both PPAR-y mRNA and protein were expressed
in SGC-7901 cells, and Res enhanced PPAR-y
mRNA expression. After SGC-7901 cells were
treated by Res with the concentration of 25, 50,
75 and 100 umol/L, the relative percentages of
PPAR-y mRNA expression were 122.2%, 195.1%,
232.9% and 277.1% of those in the controls (P
< 0.05), but the expression of PPAR-y protein
didn’t changed. The high levels of Cyclin D1
mRNA and protein expression were detected in
SGC-7901 cells, while Res significantly decreased
the expression of Cyclin D1. After SGC-7901
cells were treated by Res with the concentration
of 25, 50, 75 and 100 pmol/L, the inhibitory rates
of Cyclin D1 mRNA were 11.3%, 24.3%, 35.4%
and 59.5%, respectively, while GW9662 mark-
edly decreased the above effects of Res.

CONCLUSION: Res can significantly inhibit Cy-
clin D1 expression partly by activating PPAR-y
in gastric cancer cells SGC-7901, which results in
the blockage of cell cycle at G1 phase and inhibi-
tion of cell proliferation.
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F G0 E AL R B4 B #&SGC-7901
@ it % K F &k Cyclin D1, ResE 3 49 474)
Cyclin D1#9 &k, 425, 50, 75, 100 pmol/L
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1.1 M4 ReslyHSigmaAnl, IDMSOR
10 mmol/L -20°C I A7 2 H. H & H i
(MTT). GW9662(PPAR-y4s 57 P 71]) A Sigma

W E LA T AEY AL 2R Nactin® g &
CIIR ST 5 U R R 7/ -3 B PSR v
{Ay(peroxisome proliferators-activated receptor-
gamma, PPAR-y)Z silEHiiA K ECL W% 1) (35 [
Santa Cruz/A #)). Cyclin D1/ flmAb 4y 18 4 /3
w7 . SPIRF & D ABIRFIE I [ b 5i b A2
A RA R, N EHEESGC-790141 itk [
BEHGE BT, B8 T3 100 mL/Lg AR 1
HIIRPMIL640E5 723 h, I X 107 U/LT5 %
%, 100 mg/LFEH 2, & TWi4H, 7£37°C, 50 mL/L
CO, MR B4 A PR FE, S I O $ A=K
S .

1.2 J7ik

1.2.1 MTT #m] B 5% 2m At 64 35 78 WO 42 40 o, #4540
i BT R R 96 LA, AT H AL B 1 X
10°-1 X 10*4y, 2953 LA [ 289K 5 1) G W 9662 I
H(Res[FRPMI164035 7775100 pLAEF 41 i, % 1
AP ZFAMI00 pLogaiE TR, A %o
7L, SER RS, NS g/L MTT 20 uL/AL(HZ
BRI, FEEEFR4 h, RJEWE: B, BFLINA
150 pL DM SO¥IFFE i, FHBIDE S e & DA
E % 4L490 nmM G AR, $%A XaHE 2500 4
Ji A KA ZEAR): TR(%) = (1-3%56 FLA B /)
HFLAIAME) X 100%.

1.2.2 zofa Bl ey ml 2 WAE RS FR48 hIm If0f UZH
IS5 ZH (1) 40, HARFR 2 %8750 mL/LIK &
W[ 5, £00.5 g/LifRnaseAT 4430 min, 4K JE
65 mg/LILL R EE(propidium iodidu, PT)4
1 hJE it 40 B A (L5 A FAC S420)Hl 5 4 fifd J&
1.

123 + % FRT-PCR#AMPPAR-y, Cyclin D14
mRNA& A KHRNAFRIGA A G IUERNA,
PAFHIRNAFEMMLYV 25— DN AF B 1 £
Y -B4& cDNA. PCRG ¥ Primer 5.04 %,
t b A TR B A W 5 . PPAR-yIH
L3514 5-TGTGAAGCCCATTGAAGACA
-3, RSN 5-GAGCGGGTGAAGACTCA
TGT-3', #8474 41199 bp, Tm 53°C; Cyclin D1
(1 L3519 0 5-GAGGCGGAGGAGAACAA
ACA-3', N5 h: 5“-GAAGCGTGTGAGGC
GGTAG-3", ¥ H=%4189 bp, Tm 59C. NZ
GAPDH L5194 5'-GTGGACATCCGCAAA
GAC-3'; Fif514%°4: 5-“TCAACGCAATGTGGG
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2> 0 75 100 B 3 ResFIRes+GW9662XBEESGC-79014BIEPPAR-y fﬂ i é'%if i
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40 MRes
[ Res+GW9662

(%)

B 1 RNEREEResII BELBIRISTHRVIF.

0 ]_‘ |

ResiRJE (umol/L)

k1

B 2 AREREKIResFIRes+GW9662/FBRFSEMIE48 h
[SHVHNEIVER.

AAAG-3"; 74 4697 bp, Tm 56°C. ¥ #ip=
YIEAT 15 g/LINERESEI Fivk, R B A8 &
G AENE, LLE4IPPAR-y, Cyclin D15
GAPDH A {E ¥ LA R s AR ik

1.2.4 Western blot# M PPAR-y%& & #9 A& 2N
BEAJFEPIERCE BCARR [ &R 5 £ ik
PR, A0 M R 1150 pgfE80 g/LIYISDS
RNIEIE I B kS, UK B 100 VL,
1 h, HEAFEPVDFE L, IIATL © 2008 1%
PURPPAR-y UK, 4°Cid . TBSTES LG IIAL ¢
400 FEAL LD TR P, Sl N RIKAT
1 h. TBSTEYG i AECLAL 2% K 6 M) R G
H 2. DU IR 70 E A 2 I B-actin )41k,
PPAR-yAHX} 737 I 555 000, B-actindH X 43 1)
42 000. i Bandscan 5108 4FHEAT A B 52,
PPAR-y[{13 ik 7K T- LIPPAR-y K £ {H 55 B-actin /K
AR PRI AHSHE (R 2K BE A 2.

1.2.5 %% 20 f At 52 i 4 m Cyclin D1& & & ik
W 5 B 43 9 T A5 A B (A0 e IR
5 2 JRTC F s HCHS [ e, 1 4 i 3 RS P
TR A U A, T R A A R
PR G BH P 440 .
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Res; 3: 50 umol/L Res; 4: 75 umol/L Res; 5: 100 pmol/L
Res; 6: 100 pmol/L Res+10 pmol/L GW9662.

# 1 Res/Res+GW966234SGC-79014BiR A< EHANISS
019(%)

paxi:) GO/Gl S G2/M
iRA 40.7 48.7 10.6

50 pmol/L Res 52.5 36.4 11.1

100 pmol/L Res 67.4 25.1 7.5
100 umol/L Res+ 63.4 28.1 8.6

10 pmol/L GW9662

SGitF A 1= YR mean £ SDEIR, K
FHSPSS11.04¢ v/ Mk At 47 73 . P<0.05 K 22
A WA

2 R

2.1 Resx B & 20 Je 38 74 69 %% ResPAN]. K
FE A Ty A 2 S G C-790 141 il 1) AE K
YEFI 72 hiih] 2 5 715 49.8%, Bk 11.2%(&
1); U748 hLLAH MK BE IR eshl EFGW9662
10 pmol/LT-¥il & #SGC-790 1 41 g i, JLAmhR
EE A FE I Res I (P<0.05) (£12).

2.2 A 4w Je AR M Res 3t 2m AeL Bl #7649 %5 @) AN
W Res ] B HSGC-790 141 Hu it 2E K, {441 i
{EMAEGLI. 2448 hah AL 1R,

2.3 Res*PPAR-y mRNA & A 693577 ResfEH] i
BOE E A P PPAR-y mRNAE L. Zid25,
50, 75, 100 pmol/L ResfFEH T B #4148 hiH,
1 e - PPAR-y mRNAFEXS Z 35 73 il 2 2 0]
Z11122.2%, 195.1%, 232.9%H1277.1%(P<0.05),
MGW9662 10 umol/L+100 umol/L ResAbF 1)
i A1 MUPPAR-y mRN AN 2R IE & 25 (0 IR 21
11261.1%, 15 R L IR esab BEALAH LE(P<0.05)
(E13).

2.4 Res*PPAR-y& & £k 8% m 450,
100 pmol/L ResGW9662 10 pmol/L+100
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Cyclin D193t
ik Am ik gm i AA
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1 2 3 4

PPAR-y

B-actin

4 ResHIRes+GW9662 X4 B £E2SGC-79014BFRPPAR-yER
BRABVEA. 1: XHEA; 2: 50 umol/L Res; 3: 100 pmol/L
Res; 4: 100 pmol/L Res+10 pmol/L GW9662.

500 bp

Cyclin D1 &

B 5 ResfIRes+GW96623¢B%2SGC-79014BECyclin D1
MRNAZRIABVSEZ0E. M: PRI, 1 SR, 2: 25 wmol/L
Res; 3: 50 pmol/L Res; 4: 75 pmol/L Res; 5: 100 umol/L
Res; 6: 100 pmol/L Res+10 pmol/L GW9662.

umol/L ResAb# H 41 M J5, TLPPAR-yE (1R IA
FRIFFCE 2K P A 4 (0.39733 0.00603), (0.39800+
0.00265), (0.39333+0.00603), 55 A N2 kb5
5 98 4 P X K FE AR (0.39067 £ 0.00404) F L,
P>0.05(/14).

2.5 Res#Cyclin D1 mRNA &k 69 % v KNz
WA BRI 6] R A T 9 S G C-7901 41 ffd i 7K PR IE
Cyclin D1 mRNA, £:25, 50, 75, 100 umol/L Res
4bF48 hJi, Cyclin D1 mRNA K HLVK 4% 2 J
LU B AL IR 1S (P<0.05), Fifi 5 e F5E IR 18 n, 447
SEE R, SLRNHIR 30 4 11.3%, 24.3%, 35.4%,
59.5% 111 [7i] IS4 FI PPAR -y 415 5| GW 9662 FlIR es
b ) B 41 I Cyclin D1 mRNAZE BRI
FHR R R, JLANH1R 440.7%, 5 K R es
Ab R AT HE(P<0.05)(F5).

2.6 Res*FCyclin D1%& & & ik 85 %h H 50,
100 pumol/L Reskb# E#ESGC-790141 /148 h)r,
T AU 45 R R, 23 PO AT S (A 5,
600 % A% T AL 80 PR R B RORE ;T A BE A
A HICyclin D14 [FFIA KT 50 A b i 2
T F%; I PPAR-yHIHIFIGWO662 I AL FE 4, Cy-
clin D15 F13RIE 5 [RI FE [ Res A BR AL AT L B 22
(K6).

318
PPAR-y/& 2K AR A% 5 5 X 1, i

6 ResFRes+GW966233EB#£ESGC-79014BRCyclin D1&
BRIXBVFID(SP x 400). A: XfHEZ; B: 50 umol/L Res; C:
100 pmol/L Res; D: 100 umol/L Res+10 pmol/L GW9662.

WU SR ST (R 7 7). PPAR-y e % 5 1 428
VAT 5 JERCAR I &5 &, 4 L AR oS
Jii, W S TRX 5 {A (retinoid X receptor, RXR)
O R BUMR A AT e RS, TS
P73 AR L R ) R e PEDN AR 41 i 2840
YRR EEIE Y I N TG (peroxisome proliferator
responsive element, PPRE)%E &, (i #EIL K751k,
MRS 5 5 P E . PPAR-y IR IE HA
YLLURF ek, 32 ARG D7 40 i 0k 70 U 1
05 40 J0 (%) 43 Ak 7 TR B AR L AR SR
HHPPAR-y LA SR ARASTE 2 R g v i 238, [ I
KA SCHRIE SEPPAR-y LA AT LLE ik S PPAR -y
115 RV A PR 8 1 ),

Reszg —MZ MR &4, iy, it
B EE R PURAS, TR T4 ik, #MH Y
U IR R A AT O TR il A5 R AR 0] IR I R AR L A
L R A B AT R N, (O
FNLHBEA SRR . Uk, W H K IR eshE
% 255 BCAR VO 1K) 4% 5K Rl -2 /KAPPAR-y. Inoue
et al Tl Ik P9 S50 2 T RestE /N B2 17
JTD L A IO A A B A N FR T R bk A
0 S RN A 1R B K A R 4 i v S ) R R b
A% ARPPAR-y. 78RR A i rh, Picard
et al™HFFT R AR esil ik WS A AL Y PR 1 £ )
WO 52 AP PAR-y 5 3 H- it = I 1) I AP A0 T 7 1R
B0y RE 2 H B et al®B R BUE A B AKIL
PPAR-y#E (1 NS 2L 40 o bk EL9R U93 741 ity
R 2 L AR B Y P PA R-y 3808 WOk AL 5 it
RL, M AL 22 PPAR-y IS AR e A5 28, (] I A
U93 741 i Py PR S Y PP AR -y 3 45 Ok A A B
PEXT R, R IR e sfe % 71 & O K I 5 PPAR-y.
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FALA, RIRes IR M HU TS PPAR-y
mRNA %, K57 PPAR-yH#IHIFIGWI662 it
i B 1ERes X PPAR-y mRNA ¥ 11100245 kb B
H Pt A PPAR-y R H K& L&A 224K,
AR I P IN KA/ E R KR AL IFI PPAR-y
AT AEPEY ", TR esTT LABH BTN KA/ 5K
ERK[AM5 16 A0, ZEARSE il g fERes
{EPPAR-yER [ 2R AL T Pk &2 T PPAR-yIF %,
N 7551 9t e DRI PR e s, 076 B9 9 S G C-7901
4 AR

ARSI L A A A I R IR esE T B
FESGC-7901 40 [l f5 G LA LL 4 384 I, SIAR B, G2
WA BT 4781k, Cyclin D141 g 5 1)
G U F T B 7, BOkB 2 ik 5T 2 W,
Cyclin D11k Sk i 40 i NG 1-S % A2 ot
P2, BTG LR LU IR 9T AE W, Resn]
LLAHICyclin D1EEIE, M BH L8 40 i
WG, AR 2 HHUHREANE 21, A 7T R I,
Cyclin DIZEE ESGC-790141 i Hh i KI5, Res
DAF OB 1) 77 XA I Cyelin DR BRI
3K, 1A PPAR-yRE S (46 FIGW9662 1) Ak
HRAL L0 959, BL EUiH, Resi s i
I BIEPPAR-yHIHICyclin D1FZIE, MififE H
FESGC-7901 40 M5 B AEG LI, HhI LI 4. 4
ARG R Cyclin DR 354 35 4 k4015
PPAR-yIhfig, MHICyclin D1 ik n] LUK
PPAR-yIGTE, P& AELEAT A FE 1) G R 75 %
E— P AR

B2, RestE B ESGC-7901 41 fitd 45 4 f) i
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