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LIEEIES ABESGC-7901 A AT

Bl ARWT KEH X R OKHEHE KDF
(FFFFIR AR A B F RSB, 7 R 161006)

WE  Z L EEHRRIRE LRSS AE 58 SGC-7901 28 JiL38 74 4 ) 1= 64 &) o) F+ 47 4m Ji
BT 8T fepuhl. A RERE FABEME B AT BSGC-7901 4048 h/, 1B it MTT &AM 4m it 7% 4,
KA T LI o T 25 T AL, AR 2o fe ARAR M) 4m Je 8 1= 5 F 2 6, 8] ), QRT-PCR A= Western blot
#imbax(B-cell lymphoma-2 associated X)%bcl-2(B-cell lymphoma-2)mRNAFe& & X K-F, 4R
o, FAREAL I 40 /048 hé91Cs 15 4 53.44 ng/mL, AL T TIRZ| AR BT L, MAHBWKRE
44938 o F- B0 B T AR AR T PT & B 5 b REE e, @ LT G, bel-2 88 B AGA T, bax A
Rik¥ A, Lz LR, E—RRESCE RN, FAZKEEITHAE & SGC-7901 40038 74, %53 m oA,
2 A FARBUME, T Lifbax Ak B £GA, Fiflbel-2 4 B AL,

EiEIE R BIESGC-790141; i 17; bax; bel-2

The Induction of Apoptosis in Human Gastric Cancer
SGC-7901 Cells by Pterostilbene

Feng Yunjianan, Shao Shuli*, Zhang Xirui, Xia Yan, Zhang Weiwei, Zhu Shaowei
(College of Life Sciences and Agriculture and Forestry, Qigihar University, Qigihar 161006, China)

Abstract Human gastric cancer SGC-7901 cells were used to observe the effect of pterostilbene on cells
proliferation and cells apoptosis, and analysis the expression of bax (B-cell lymphoma-2 associated X) and bcl-2
(B-cell lymphoma-2), which providing theoretical basis for mechanisms of apoptosis. MTT assay was used to
determine SGC-7901 cells activity, fluorescence microscope were used to detect apoptosis, flow cytometry to detect
cell apoptosis rate and cell cycle. The mRNA and protein levels of bax and bcl-2 were measured by qRT-PCR and
Western blot with different concentrations of pterostilbene treating human gastric cancer SGC-7901 cells after 48 h.
The results showed that the 1Cs, was 53.44 pg/mL, the cells treated with pterostilbene showed a typical apoptotic
morphology, with the increase of drug concentration in the early apoptosis and late apoptosis percentage increased
and the G, arrest was induced significantly after treated with pterostilbene after the SGC-7901 cells treated with
pterostilbene for 48 h in this study. The results suggested that pterostilbene inhibited the proliferation of SGC-7901
cells in a dose-dependent manner and induced the apoptosis of gastric cancer cells through up-regulation of hax and
down-regulation of bcl-2.
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0. 40, 50. 60 pmol/LIfJ4HAE TE, B 774148 ho UK
SR A0 M, TLVA PBS LR, J-14 41 i # 2 7500 uL
e gz rmh, s 2 IS uLif Annexin
V-FITCHSE NS pL AL N IE (propidium iodide, PI)
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1.2.6 qRT-PCR#&Mbax. bcl-2 mRNAKANKF I
FEIFHRENZE0 « 40, 50, 60 pmol/L4KHE € AL FE48 h
JE N B SGC-7901 4 ffl A RNA, % % 55 iiicDNA
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FEIFIRIZ0. 40, 50, 60 umol/LAXHE & AL FH48 h)m
N B 9 SGC-790 1 4 i £ 11 )i« 2 1 i AR PR Ak 3 s
22 SDS-PAGESREIL LUK 4 BY, % D i iE et FE N,
BRI, —$i4 CiF B Id &, PBSHERR, —Hi= i
5 F 1 h, PBSPE, 1EOdyssey 2l #h ¢ Y F 4 % &



W WK B S AN B ESGC-790141 g H 1

307

grrp AT AR .

2 FR
2.1 ABRESGC-7901 MBI K%k

N B 9 20 M Bk SGC-7901 4 K il 28 2 & 1 i 7
d AT A, N R SGC-7901 40 B () s H A= K 78
2~5 d, R Am B A= K AE DL B3 dinZy .
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Fig.1 The growth curve of SGC-7901 cells
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Fig.2 The growth inhibition curve of pterostilbene on SGC-7901 cells
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R1 HEEWT ABESGC-7901 40U S ER
Table 1 The results of curve fitting on SGC-7901 cells

A () [l )H 5 A1) Y B (umol/L) 1Y F P
Time (h) Regression equation 1Cso (umol/L)
24 Y=1.517X-4.755 63.863  0.989 444981 <0.01
48  Y=1.424X-12.546 53.441 0954 103.929 <0.01
72 Y=1.333X-26.360 40.402 0.793 19.115 <0.01

20 L

“ g

. w &
.o AL

®a" &

» e -

A: 0 pmol/LEEHE EEALFE48 hity A B #ESGC-790 1AM ZS; B: 40 pmol/LEK AR L€ AL F48 hify A B #ESGC-790 1 4 I ZS; C: 50 pmol/LEE AR I 4bFE48 h
1N B #ESGC-7901 40 il JE45; D: 60 pmol/LEEHH 1 4L #E48 hit) N B SGC-790 1 44 .

A: cellular morphology of SGC-7901 cells treated with 0 pmol/L pterostilbene for 48 h; B: cellular morphology of SGC-7901 cells treated with 40 pmol/L
pterostilbene for 48 h; C: cellular morphology of SGC-7901 cells treated with 50 umol/L pterostilbene for 48 h; D: cellular morphology of SGC-7901 cells

treated with 60 umol/L pterostilbene for 48 h.

B3 ZSERHIR T RERIER A BRESGC-7901484148 hZHAERLTS
Fig.3 The cell morphology of human gastric cancer SGC-7901 cells treated with

pterostilbene for 48 h under fluorescence microscope

R FERERABRESGC-790148/248 hf5 Annexin V-FITC/PLE T4
Table 2 Annexin V-FITC/PI apoptosis detection of SGC-7901 cells treated with pterostilbene for 48 h

e (umol/L) FE T4 (%) RO ST T A0t (%)
Concertration (umol/L) Early apoptosis cells (%) Late apoptosis cells (%)
0 1.81£0.19 2.00+0.98

40 5.35+0.25* 7.32+0.23*

50 6.80+0.46* 10.92+0.31*

60 7.70£0.56* 11.80+0.27*

*P<0.05, 5% AR LE .
*P<0.05 vs control (0 pmol/L) group.

Wi LS. SR LL, G IUIRE 2 SR R B
KAWTHE 0, SHA-S G335 BE %5 25909 FE R 0 K AN BB
Wb, R R R A TG
2.6 HEEX A BRESGC-790140 flbax. bcl-2
mRNAFRIAK M

SR EXT N B ESGC-7901 41 fubax. bcl-2 mRNA
Tk R ILEe. SRR, SXHRAA L, A

TR JEE () 5 18 B AE I SGC-7901 4 148 hJii bax mRNA
Tk KB ETHE(P<0.05, P<0.01), bel-2 mRNA &
IR 2 BRI (P<0.05, P<0.01).
2.7 KHERN ABRESGC-790148bax, bel-27E
R FRIZK 2N

S N B SGC-790 141 fidbax . bel-275 A
RiLwmg R WET. 4R B8R, AR BAMLL,
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Annexin V-FITC

Annexin V-FITC

A: 0 umol/LEE T AL 248 hit) A B ESGC-790 1 41 i 4 115 150; B: 40 umol/LEEHE B 4b P48 hi A 15 76 SGC-790 1 40 A i T2 15 4L; C: 50 pumol/L 451
AL A8 WA B FESGC-790 141 =15 15L; D: 60 pmol/L AR AH 1 4k #148 ity A B FESGC-790 1 41 Mu Y T 1545t o

A: cells apoptosis of SGC-7901 cells treated with 0 pmol/L pterostilbene for 48 h; B: cells apoptosis of SGC-7901 cells treated with 40 umol/L
pterostilbene for 48 h; C: cells apoptosis of SGC-7901 cells treated with 50 pmol/L pterostilbene for 48 h; D: cells apoptosis of SGC-7901 cells treated

with 60 pmol/L pterostilbene for 48 h.

E4 ZEEIERAABESGC-790148A148 h/5 Annexin V-FITC/PLE T
Fig.4 Annexin V-FITC/PI apoptosis detection of SGC-7901 cells treated with pterostilbene for 48 h

AN TR R FE F 28 18 S A FHSGC-790141 48 hjiibax &
9 ik 7K B 3 T 5 (P<0.05, P<0.01), bel-275 %
KK R BER(P<0.05, P<0.01).

3 g

B R PRI TR, EESEYTRE
FERRE R, T2 AT BRI, RN Edg—
FHEYPE R, BHUAEY RS B IR 2 ik A
Y M R AR AR S JE RS, HASSZ R . &
PE R 4 PR AU IR AH AR I L 2N B8 B, o aT
R FLA AR B RO I R, B DA e e s e
A AR S 8 A R 0 T 24 i SRR T T A
L7 e UTAERE IR, B L. FLIR
S AT A FaE A R 1 IS 200 i 5 4
FHCL B X B i 4 M A B A AR FA AL o R B . A
WFFEER T T 28 15 X SGC-790 1 4 ity 184 5 A1 4 fif & 34
(ISR . & SR B, SRR T 5k 3 100 ok 41 i 3 5 O
BRI BN B ESGC-79014H i £ 48 1 1 Ak 7

48 h/iF, Bl 25k B 3 i G Al i 2, SHI S G,
HRRD, R, A AR BE A T 4B R ARG . AL,
AR TR B, SR T A H UP S SKOV-341 i s, 41
JLFE SRR TG, 5 A SEER 45 Al AL
SE IR HT2940 M0 J5, 20 B I RE A - SHANY ., 25
AN[E) AT B8 H T4 B R 2R B AN [R], SRR B AN [R] 41 A
BELYS T~ 24t e ) 0 AS [ ) 3

SunFFU TR B, M W AR IR
SE s HT294H Mo, e Jok BH ¥ 41 A ) 390 A0 ik A A T 40
4B G5, 5 ST, ARSEIRAE REOR, —
E R P UL R P M AT 3 N B S GC-790 1 41 i
T2, FF R AEMBINE . X 5 Bhakkiyalakshmi&F! 7E 25
FE A 5 FEE AR BT M 3 T AP 9 R A3 B 45 A — 2

S AL T RRAE A R A S B B G R H,
TEHAE YRR R B 2 B R R4 i 1 3R 85
FAASEETTTH, 123 R A2 HEE R A% I B R R0,
i K B2 2 5T R F, Wbel 25K ik
ffjbel-2. bax. bad%, AHf Fuik#Ebel-2 5% T T



310 - BEFTIRIC -

(A) _ )
780 { 720
650 600 (E)
5 480 80 =
=}
£
£ 360 a ¢ B oM O3S
O
© 240 %0
130 120 s
7 o g N kS
00 32 64 96 128 160 192 224 256 00 32 64 96 128 160 192 224 256 % m
DNA content DNA content o' 40 =
°
©) (D) S
780 | 660—
~ i 20 =
650 550
_ 440/
2
£ 330 0=
E 3 0 40 50 60
260 220}
Concertration (umol/L)
130 " 110/
0 L 7 .’,./fulr.“/,(ﬁ-. 0
0 32 64 96 128 160 192 224 256 0
DNA content DNA content

A: 0 pmol/LERTH [EALTHA8 hif) A\ 1 RESGC-790 140 i i 73 Aii; B: 40 pmol/LEAH (€ AL TH48 hi¥) N B 8 SGC-790 141t Jo 34173+ Aii; C: 50 pmol/LEEHE
TEALFEA8 hity A\ B HESGC-790 141 i &l #1434, D: 60 pmol/LESHH HE AL FE48 hity \ B aSGC-790 14N A J& i 43 Aii; E: 48 B AE I\ B ##SGC-7901
A48 h s JH HIZm i LA

A: cell cycle distribution of SGC-7901 cells treated with 0 pmol/L pterostilbene for 48 h; B: cell cycle distribution of SGC-7901 cells treated with 40 pmol/L
pterostilbene for 48 h; C: cell cycle distribution of SGC-7901 cells treated with 50 pmol/L pterostilbene for 48 h; D: cell cycle distribution of SGC-7901

cells treated with 60 pmol/L pterostilbene for 48 h; E: the cell cycle of SGC-7901 cells treated with pterostilbene for 48 h.

Els LERIERAABRESGC-790140A148 his 4 E A 75
Fig.5 The cell cycle distribution of SGC-7901 cells treated with pterostilbene for 48 h
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A: qQRT-PCRAE M bax mRNAFK LK *P<0.05, **P<0.01, 54T HEA L. B: qRT-PCRAZM bcl-2 mRNARIL /KT #P<0.05, **#P<0.01, 55X} 1
ZH.(0 umol/L)AH EE
A: expression levels of bax mRNA by qRT-PCR; *P<0.05, **P<0.01 vs control group. B: expression levels of bc/-2 mRNA by qRT-PCR; *P<0.05,

**P<0.01 vs control group (0 pmol/L).
El6 £ABEIFbaxFbcl-2 mRNAZK FHIZNE
Fig.6 The effect of the pterostilbene on mRNA level of bax and bcl-2
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A: Western blothé Jllbaxfllbel-2 5 [1 3R 1E5 . B: baxi [ KL /KT 43 4T; *P<0.05,
##P<0.01, xR LS.
A: expression of bax and bcl-2 protein by Western blot. B: statistic analysis of bax protein levels; *P<0.05, **P<0.01 vs control group. C: statistic

analysis of bcl-2 protein levels; *P<0.05, **P<0.01 vs control group.

©

Relative bcl-2 protein level

0 40 50 60
Concertration (umol/L)

##P<0.01, 5% LLEL . C: bel-288 [ R ik K F 4 Hr; *P<0.05,

E7 ZKERXbaxflbel-2%E HKFHIFMN
Fig.7 The effect of the pterostilbene on protein level of bax and bcl-2
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