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HE ARSI EE SIRT1 #HIDRE R AL K & Wat (5 SBERAVT

IWAE, LRE?
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W OE: B BT AR O A2780 MK BRI, IR HAERNLH. AiE  IEH MTT il 522~ 1 (50,
100+ 200 400 umol/L) X} A2780 AL IHIZ; FZF S EE+pcDNA3.T 4 ($44 pcDNA3.1). FAZEFEE 4+ pcDNA3.1-SIRT1
H (4% pcDNA3.1-SIRT1) FAREFRAEREGS, IMANEAZEEE (200 umol/L) Ab¥E; KA SEH %86 %E & PCR (qRT-PCR)
TER I A S BT A7 1 (SIRT1). B-catenin. c-Myc ] mRNA 7K°F; Western blotting 24 ll4H ffii o SIRT1. B-catenin-
c-Myc EARIE; MAAMAEMAPAT-F., LR SXBALE, AZE (500 100, 200, 400 pmol/L) Ab¥EZH 4
BREANHR, W RBEET S (P<0.05), HAZEME (200 umol/L) 4+ SIRT1 K mRNA FIEE H /K F15 &2 FHK
(P<<0.05), TJR¥% Wnt {5 518 K5 SIRT1 W8 % L2~ BEXT A2780 A i3S 5E & Wt {5 5 @B I RIEER . 858 B
ZEPTRE T R4 SIRT1 i UP S A s 5, (Rt Ts, FARFTHLHI RS S J0E Wt {5 5 @A %,

KR LR ERWITHET 1 SR, Wnt{55#%; B-catenin; c-Myc
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Resveratrol inhibits ovarian cancer cell growth and Wnt signaling pathway by
regulating SIRT1
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2. Department of Gynaecology, the First Affiliated Hospital of Zhengzhou University, Zhengzhou 450000, China

Abstract: Objective To study the effects of resveratrol on cell proliferation and apoptosis of A2780 cells, and explore its mechanism.
Methods MTT assay was used to detect inhibition rate of A2780 cells with resveratrol (50, 100, 200, and 400 umol/L); Resveratrol +
pcDNA3.1 group (transfected pcDNA3.1), and resveratrol + pcDNA3.1-SIRT1 group (transfected pcDNA3.1-SIRT1) were transfected
into A2780 cells by liposome method, and treated with resveratrol (200 pmol/L); The mRNA levels of SIRT1, -catenin, and c-Myc
were detected by qRT-PCR. The protein expression of SIRT1, f-catenin, and c-Myc were detected by Western blotting. The apoptosis
rate of each group was detected by flow cytometry. Results Compared with the blank control group, the inhibition rate and apoptosis
rate were significantly increased (P < 0.05) in A2780 cells with resveratrol (50, 100, 200, and 400 pmol/L), and the mRNA and protein
levels of SIRT1 were significantly decreased (P < 0.05) in the resveratrol (200 umol/L) group, which could inactivate the Wnt signaling
pathway. Overexpression SIRT1 reversed the inhibitory effect of resveratrol on A2780 cell proliferation and the inactivation of Wnt
signaling pathway. Conclusion Resveratrol can inhibit ovarian cancer cell proliferation and promote apoptosis in ovarian cancer cells
by regulating SIRT1, and its pro-apoptotic mechanism may be relate to inactivated Wnt signaling pathway, which will provide a basis
for resveratrol treatment of ovarian cancer.
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A N R, REMI R CIES:, [N EER
PoE . Pradb. ik, PO RREDHEY, B
AWFFAUESE, AR ISR B B AR, H
HAEAMHI M AT 2B FEEFETET 1 Cirtuin
type 1, SIRT1) 1EJy Sir2 HIFEIEMA, & 1 AR
SEIMEAZ T A, T2 AAAE T AL S gt i,
M T B L IR RS A iR (NADD), HobLE
DNA 5455« AU R S8 IE R S B 8 5 P17
WEFER I SIRT 1 FEAS [F) 2% AR A s ik R sl R 7
RAEVEA, SIE 4 fI4uts a2 SIRT1 fszmeT],
st 2RI R, SIRT1 Al{EREBUER T35
ON S AH M bR - A (EMT) /223455 4k
HEEWE (MAPK) @S & 2. AHE 7 LA R
T A2780 AR TIN5, IS BT EEXT A2780
YHMOBEEE . PR TR IR AR LS, A
FEWE ) R FH AR AL SRR

1 #

1.1 ‘A

A2780 A H 3 1 B A R AEH 0 (ATCC).
1.2 K5

HEE I H Sigma AR, #it%5 Q1707-1, Ji
&8 99%; JIE i 4K Lipofectamine™ 2000 .
pcDNA3.1. Annexin V-FITC/PI 1Ak &)
B REFE AT MTT RF & RPMI 1640 1557
e N = 11| RIS ULE 25519 FNAF Wil ke | S B EEINS T T
/~H]; SIRTI. B-catenin. c-Myc. B-actin —Pi. —-Hi
it 4 25 [E Ambobio /A 7] ; qRT-PCR {7/ & H Takara
AF]; BCABEAEERANGEWAEZRAF.

1.3 {48

Becton Dickinson Jii A 4IAEHEHEE BD A
f]; SLAN-96P/SLAN-96R 520 %¢ 5 £ PCR {1
H Bl AT RHEAAR A
2 ik
2.1 {mpELEFE

& 10%M6 45 L35 1 RPMI 1640 15 7535557
A2780 40, BT 37 "C.5% CO, K FEM T IE %,
2.2 MIT 1§

B AR K HAGRAR,  HHEREE N 1 X105 A/mL,
N 96 LA, AEFL 0.1 mL. BN HB LR (5 287 i
50, 100 200 400 pmol/L #H, HI A [EIHK FE (1)
HPREA AN 24 h, FAHBE 3 ANEIL. BTG
AN AE P EE 200 pmol/L 2H, 4Hi 4 A5 9% 0. 64
12, 24, 48 ho MTT V24 %5 2H 40 ffa 384 5L 411 1) 26

I 20 uL 5 /L 1 MTT ¥R, 468:555% 4 h, BUH
JEW 2 B3, FFLIIA 150 uL DMSO, fEBFARX L
B, WSSV, 1E 490 nm AN ATIGH
MO (4D fH, TN FEmHI R

HAGEHNE R =1—4 ws/4 um
2.3 RAMARE A AE T

BOHBAE KA, JEEIRE N 1X10°4/mL,
O\ 96 LM, HEFL 0.1 mL. B0 IRZH AN A 2 7 s
200 pmol/L A, MM HZE S BEALFELHf 24 h, &R
w3 AMNEAL. HEE%MK 500 pL &, X
100 uL, 433NN 5 uL ] Annexin V-/FITC F PI,
TRA], FIREOCEE 15 mine KRR B
MELER

O LR T % = ELE TR A I TR
2.4 SERFRCHEE PCR (qRT-PCR) &3 SIRT1.
B-catenin. c-Myc EFEFRiAKFE

B H A A, ARSI 1X10° 4>/mL,
BN 96 LM, 4EFL 0.1 mL. B0 HEZH AN 3 2 7 s
200 umol/L #H, &R 3 NEFL, MAEAZE B
AN 24 ho F Trizol V32 HUANIEAE A S RNA JF
SE B PRI SO MR S B IRAE, &
% cDNA. ##18 qRT-PCR 77 015 B o4 b p it
SRASEM SIRT1. B-catenin. c-Myc &R RIE K. &
MEE R G DL 278 35 SIRT 1. B-catenin, ¢-Myc
AT RIE K. SEIRE R 3 K.
2.5 Western blotting ;4G SIRT1. B-catenin.
c-Myc EHFTIEKF

EOT 04 K B0 B, TR0 BRI A 10° Ay /mL
TN 6 FLB, 4L 1 mL. Bexd LR (3 22 1 200
umol/L 4, IIAEZEBEALERANM 24 h, FEHW 3
ME AL, RIPA )5, RIS EH, BCA LT
EEERREAM, #HT SDS HE Ik, PVDF #
JEE, MR R E A 2 h, —$L (125000 4 CHFHE T
o Ve BRI Al ic i =t (1 2 1.000)
37 CWFE 2ho SilEMANEIRGW, B,
PLH IS KA S B-actin K FEAE B HLAE s H
# [ SIRT1. PB-catenin. c-Myc FIAX}FRIETEN .
2.6 ITFRIA SIRT1 X BEAE/ERE

gl nicH NG NEEISE o) oy (SE DN E
fiz2H (200 pmol/L HAZ ) 22 liE +pcDNA 3.1
H (54 pcDNA 3.1). HZE i +pcDNA3.1-SIRT1
4 (9 pcDNA3.1-SIRT1). % i 5 44 ik % G
A2780 4Hf, JNA 200 pmol/L 422 EEALFE 24 h,
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%8 “2.2~2.4” WURNJEEAT MTT. qRT-PCR.
Western blotting 5255
2.7 GtEFAIE
F A B 4R F SPSS 22.0 BAE#EAT b it
BRI X +5 £oR, Z A LBCRHRE R T
ZEOrHT, I LLECR A SNK-g .
3 Z#R
3.1 AEIREHIBZESEEXT A2780 4HREHETERIR
MTT VEAGI (22 P BEXT A2780 4 A5 1 52
W, g5 (R 1) KW, BEE BRI ,
FEXF A2780 4 () 3G 5 0 ] 2B T vy, HAH AN B
WAEREE (P<0.05), FOERE B0 G 5E
{0 00 1) A B Ak R AR R o 0B X AR I T
A2780 2 i H) - B A FE (ICs0 M, B 200 pmol/L
PR 5 SR SE 30 R
FI A ZE P 200 umol/L AFE A2780 41 612
24, 48 h et A M g sE IR . 450 (R 2) &
B, Er IR ELES, BEAE B 2P R AR F I TR RE G,
HXE A2780 MG AE NG R RE A (P<
0.05), HEA WA, k5 gk ses it $4E
FHISF[A] 4 24 he
3.2 BEEAEEXT A2780 MHBEAT-HISNN
EHRA AN B4R 24 h 5
A2780 MU TIE, 258 (B 1) R, XA
AP 200 wmol/L 2 20 i i T2 29 5l
(0.461+0.11) %+ (20.16+6.01) %. 55X
B, EEE 200 pumol/L AN TR EE T
(P<<0.05).

x1 TEREAZEASEX A2780 MEEMEME (X s,
n=3)

Table 1 Effect of different concentrations of resveratrol on
proliferation of A2780 cells (X £s, n=3)

* 2 BERAEERTEREX A2780 HAEEFNE
(X £s,n=3)

Table 2 Effects of resveratrol on proliferation of A2780
cells at different time (X s, n =3)

45 t/ HEFEANHI /Y%
it — —
Sk oy 6 21.78+3.43"
12 39.47+4.08"
24 53.16+4.19%%
48 56.71+5.03%%&

2H ) C/(umol-L1) HTEAN T Z %
ot HEL — —
Sy 50 31.48+5.41"
100 43.19+4.94"
200 51.1245.12"%&
400 71.7646.12%4S

S5xP AR "P<0.05: 5HEZMHE 50 pmol L AL HLEL: *P<
0.05; 5HEZMEE 100 pmol- L ZHELEL: &P<<0.05; HEZEFEE
200 pmol- L' AH ELEL: $P<<0.05

"P < 0.05 vs control group; *P < 0.05 vs resveratrol 50 pmol-L™!
group; 4P < 0.05 vs resveratrol 100 umol-L™! group; P < 0.05 vs

resveratrol 200 pmol-L™! group

PR "P<0.05; 5 6 h ZHEL *P<0.05; 5 12h AL
. %P<0.05

P < 0.05 vs control group; *P <0.05 vs 6 h group; P <0.05vs 12 h
group

A

X R A A2/ 200 pmol-L™!
104 104
103
=0 ”ﬁ #
10°
10 10! 102 10° 10* 10° 10! 102 10° 194
>

Annexin V-FITC

Bl1 BEEAEX A2780 HECAT AN
Fig.1 Effect of resveratrol on apoptotic of A2780 cells

3.3 HEAEXT A2780 4ifa+ SIRT1 EEMER
FILHIF N

iz F qRT-PCR K ill 40 g SIRT1 mRNA KiX,
Western blotting frJll4Hff1H SIRT1 & &KL (K] 2
R 3D, HXTRA A, HEEFEE 200 pmol/L ZH4H
fii SIRT1 mRNA I HFRIA KT RERFMK (P<
0.05).
3.4 BEAEEXT A2780 4AfE Wnt @R HE < EE
EHA=E SN0

KO 22 M EE 200 pmol/L Ak P 5 40 g
B-catenin. c-Myc mRNA KEHFKIE. 4R (K3
MR 4) RB, 5XTRALLLE, AZEFEE 200 pmol/L
YN F B-catenin, c-Myc mRNA Fl K [ 3%ik %) &
FREL (P<0.05).
3.5 @FIiX SIRT1 M EEAEEER T

GERRH (K 4FIE S, SR, A%
PR, AP+ pcDNA 3.1 240 b s 4
YR EFE, A B-catenin, c-Myc mRNA FlEg
IR BE L (P<0.05). 5HEZEMEEY
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g G TR ——
A E%PEE 200 umol- L Factin . a—
" R FEERTEE 200 pmol- L
E2 BZEAEEN A2780 40 SIRT1 EHFRIZHIFT

Fig. 2 Effect of resveratrol on expression of SIRT1 protein
in A2780 cells

*3 BEEASEX A2780 4 SIRT1 mRNA FEBRIER
=g (x xs,n=3)

Table 3 Effects of resveratrol on expression of SIRT1
mRNA and protein in A2780 cells (X Es, n=3)

AR IA B
20 51 C/(umol-L")
SIRTI mRNA  SIRT1 &EH
X fE — 0.8440.04 0.9140.05
=SBy 200 0.1940.01* 0.1240.02°

SxiEAE: *P<0.05, £ 4

P < 0.05 vs control group, same as table 4

&3 BZAEEX A2780 4 B-catenin. c-Myc & HFKIAH
Al
Fig. 3 Effect of resveratrol on expression of p-catenin and

c-Myc proteins in A2780 cells

AT 2 M BE + pcDNA3.L A b, [+
pcDNA3.1-SIRT1 4 4 Jfg 48 5 410 ] 3 & 2% A%,
B-catenin. c-Myc mRNA Fl4 [ FK LK T8 E T+
fm (P<<0.05). ATW,, Jd3Rik SIRTI Wi | HAE
Xt A2780 4N UG AE J Wt 15 5 18 B (4 H1E H -
4 g

R LA E = 3.4',5- =R I, AL
2 FOKRY EA M BRI EDUE. Prai. iR

R4 BEATEXT A2780 4B p-catenin. c-Myc mRNA FEAFIEMEN (X +s,n=3)
Table 4 Effects of resveratrol on expression of f-catenin and c-Myc mRNA and protein in A2780 cells (X £s, n=3)

; B mRNA X FRIEE B H AN FRIA &
2 C/(umol-L™) - -
f3-catenin c-Myc B-catenin c-Myc
pagied — 1.034+0.12 1.09+0.11 0.41+0.04 0.53+0.05
SESR] 200 0.67£0.05" 0.61+0.06* 0.26+0.02" 0.25+0.03"

ouenin WG A —

L S a— T

X SE SIS 98 SR O5l ihy
pecDNA 3.1  pcDNA3.1-SIRT1

4 TRIA SIRT1 X BRAEAERBFNE
Fig. 4 Effects of overexpression of SIRT1 on effect of resveratrol

c-Myc

EAER MR =10, B A EoN, AR
AU Sirtuins FUEEERE, BONTRAHI. R
AR TR, BRSEERTHH] A2780 41 A
B AR H I TR AR HET, B
I 0 L R 35 S VR T R B S P ) R 51 A4
Mo AWFFIEH MTT 3. M ARRG I (5 2E 7
B A2780 AHAEIETE . T HsZm, KRIEZE I
AT A2780 4HARIGSE, (R TS, H 2R
Mo X5EINMBE L R 5.

&S5 FRIE SIRT1 MERAEAERMSNE (X s, n=3)
Table 5 Effects of overexpression of SIRT1 on effect of resveratrol (X s, n=23)
5 ———— mR.NA A Ik %E*ﬁﬁ%iﬁs%
B-catenin c-Myc B-catenin c-Myc
PO 0.0040.00 1.11£0.09 1.16%0.11 0.45+0.04 0.5340.05
SEy=]iA 49.19+7.85" 0.5140.04" 0.4940.03" 0.2740.03" 0.2340.02"
132§ +pcDNA 3.1 46.61+6.98" 0.56+0.05" 0.524+0.06 0.29+0.03" 0.28+0.02°
H 22 ¥ +pcDNA3.1-SIRT1 5.324£2.13%% 1.1340.08% 1.1540.09%% 0.42£0.02%% 0.5110.04%

SRR "P<0.05; SHFEMEALLLE: *P<0.05; 5HZEEE+pcDNA3.] 41 £P<0.05
“P < 0.05 vs control group; P < 0.05 vs resveratrol group; 4P < 0.05 vs resveratrol+pcDNA3.1 group
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SIRT1 J& R ER S BT IR 7 2 (Sir2) KA
JEAA, FLIhAE I R FERCH NAD, 4% %€ f7 ) SIRT1
HILEE L OB BN, R ARG SERS
SRR, EKHEa, EHapRth. . 7
T S H ) 9% RE S 04151, 3 A e 2 ST 50 R 3
SIRT1 "]/ 5 A A 2EHE A DLL4 (Delta-like 4) #%
TS A2 R A Notcho INEE SR, H
PR B SIRTL. BE&EENE 1 BREE
H. BEAZHE, #/R SIRT1 BUSH A5 ]
T 12 300 B 200 R A 35 I 1) RS A i B A o AR 9T
i qRT-PCR il 7 EH A X A2780 41
SIRT1 Kk W52, KIEZ B i SIRT1 3%
K. X5 AR AR CF A SIRTL 1
TERAEIZ -

Wnats B2 — 2870 WhH Bz 1, FLAE R A KA
RIBWZ Al b kg RS/, Hal
INA Wnts R FHEELLT 2 My ES: H—
AL Wt 8B B-catenin WG T IFEA T A
H N HEZE S Wit 38 2 U A 3E B-catenin & 57 i
TG ST, EHE INK B0S RO B 22 = HE 40 i
PetE . Wnt/Ca? il 1), 28 Wnt {55 @+
B-catenin BB 4%, 5 T MM . HhEEIEE
Rl G S IR I R T A e A0 b B B
D1 (cyclin D1) FEHEEE C-MYCRY, K5
UESE, Wnt {5518 %5 U0 S8 1) R A2 R R X T %
PIAHSE . Cao SRR 7t e B B M B 5698 4 Jf o 7L
N R IR 7 1 FEEE T (BRMSIL) RIA N,
Hid 5k BRMSIL nf i) b Bz V£GP 85 EOC 41
TR A2, m{% BRMSIL {i EOC ##, ML
il 5 EMT. Wnt/p-catenin {5 5/ 54 % . Hui 25122
TE G S (FRIF 78 R ORI, TR M T 1R T R R R
B hn ON 9 SKOV3 F1 A2780 4T . 12285
7S EMT, HALH it op 5 20 Wt 55
AR AR bR A v ) TR R A AR . Yu AL
KIL, MEHTEUTER SIRTI J&, Wnt {5 538552 20
il FEHIEN R E I ATDCS S5 AL, 12
BRI T o AHEFURTIN 1 T R RN A2780 4 i
th Wnt AHZRFE K] B-catenin. c-Myc mRNA FlE A
RIS, ORI AT G Wnt {5 5% .
— BRI, i FRIE SIRTI Al % 1 22 75 Bt
A2780 AHMIIETE K Wt {55 @ B HHIER, x5
Yu EBEI LS AR &

gi bRTiA, AR RE N SIRTL fi

I E A AR, HLEI T RE S 2K TE Wit f5 508
B 2%, AW AR Iy B2 IR T O S A e PR
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