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Effects of resveratrol on cell morphology, mitochondrial membrane potential,
reactive oxygen species, and intracellular calcium concentration in SGC-7901

ZHANG Xiu-Juan"?, BAO Yu-han"?, JIA Shao-hua’, JI Yu-bin"?

1. Institute of Bio-safety Evaluation, Center of Research and Development on Life Sciences and Environmental Sciences, Harbin
University of Commerce, Harbin 150076, China

2. Engineering Research ofNatural Anticancer drugs, Ministry of Education, Harbin University of Commerce, Harbin 150076, China

3. School of Pharmacy, Harbin University of Commerce, Harbin 150076, China

Abstract: Objective To investigate the effect of resveratrol on human gastric cancer SGC-7901 cell line. Methods SGC-7901 cell
line was cultured in vitro for 48 h. The end concentration of resveratrol low-, mid-, and high-dose groups was 44, 88, and 176 umol/L,
respectively; The end concentration of positive control group (5-FU) was 153.8 pmol/L; Negative control group was administrated
with the same volume of culture medium without drugs. Morphology of tumor cells treated with different concentration of resveratrol
was identified by fluorescence microscope. Flow cytometry was used to detect the influence of resveratrol on the changes of
mitochondrial membrane potential (MMP) and reactive oxygen species (ROS) in tumor cells. After the tumor cell was exposed to
resveratrol, the intracellular calcium concentration ([Ca®'];) was measured with laser scanning confocal microscope. Results
According to the morphology, the tumor cell staining was deepened; Chromatin aggregation and fragmentation were observed, and the
apoptosis bodies were generated. With increasing the concentration of resveratrol, the phenomenon was more obvious, which indicated

that the proportion of apoptosis increased. Resveratrol could reduce MMP of tumor cells, and ROS of tumor cells has also increased
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with increasing concentration of resveratrol. It indicated that resveratrol could induce tumor cell apoptosis by affecting the content of

ROS. The high doses could improve [Ca®']; significantly in a dose-dependent manner. Conclusion Resveratrol could induce tumor cell

apoptosis by affecting MMP, ROS, and [Ca®'];.

Key words: resveratrol; mitochondrial membrane potential (MMP); reactive oxygen species (ROS); intracellular calcium

concentration ([Ca®'];)

H 22 P (resveratrol) A AE B SR 2 Wb 54,
e M AR TR A R R R, BT EAE
70 Z R PRI 1 RO AR PR AL,
I3 P AN AT DA B M R R A 5, 3 m] LA
LA ORI /AR S, LT IR sl ik e A A
I AT R I (s e . B DRI R R, (I3
BEE AR R G, WA BUB. PUREE, TRIH
FINE, JHRRE, ik, LA mE. P
FRUZGERAE R, T IE A0 bR 4 B i (ki
TN Ab s 5 IR 0 B T A P A P
A IO, AHIT 9T A S 98 SGC-7901 4l ki #F5¢
W5, B EAZE RN N E R SGC-7901 41 it 5%
Wi, A (P RENA)) 2 N P SR L R 3t o
1 MRS
1.1 #8

N B IR (SGC-7901) HIMG JRIE R Wb 2%
2yt ST L S R TAE S AR (TP
UREDB 98%, FEE Sigma Aw), S-FRMELE
(5-FU) (WL IEZDL A RA F)D, RPMI 1640
(Gibco 2 #]), I (FCS) (Hyclone AH]),
AINETE AE A (BSA), ZHEiZIREE A (RNase A,
Sigma 2w D), ML ABE (P, ZFHE 123
(Invitrogen), Fluo-3/AM (Molecular Probe A ).
1.2 ¢

MCO0175 # Sanyo CO, B 7246 (AR =VEA D,
JIT—900/1300 & TAES (TMFHERD, 2RO
By WOCILEE B MBS (Leica A7), Clouter
Epics—XL i zC40 i . CKX—41—32 5] & Wi
(Olympus A #]), Adventurer Jj 4y —H 1K
(Ohaus A H]).
2 HE
2.1 BAEAEEX SGC-7901 fHARRL7SAYE MR

IFR B K I NS 4 e SGC-7901, Jin
NIT R 0.25% 1 B 11 BB A0 A0 i, ot R 4 i st
o K52 10%M06 24 0375 55 R 5 45 R I o 3 X
10° AN/mL 41 HLEH T 6 FLBPARALER 1 mL.
FPACE T 37 "C. 5% CO, 59748 . 24 h JG I
HPTE, AFLUREES )N 44, 88, 176 umol/L; FH

PR 5-FU (153.8 pmol/L); BHPEXT B4 Ky
AHFAAFRIAN S 295 7. 48 h Jf 4 2 Ab B 1Y)
20 M PBS YE—, A ] v - KR (3
1, &4 CUKFMEE 10 min 5, A 5mg/L %%
R4 Hoechst 33258, 37 “C. 5% CO, 5T H
15 min, %¢618)E BB RS,
2.2 HBEEAEX SGC-7901 4 A £k fi 4 iE B 3L AY
A
48 h J5 4 M I el 4k, n PBS Yk 2 3, 43l
TIINZEHRE )y 10 pmol/L 1 %P1 123 137 “CHiF?
H 30 min, ¥ F )5 2 000 r/min &L 10 min, PBS ¥t
21K, 300 He e My o, s an B AR i 40 i 5¢
MR . R K 488 nm, KUK 525 nm.
2.3 BAEAEEX SGC-7901 A E M i 52l
48 h JiF 4 M FH EEE AL, in PBS P 2 3, 23l
TINZHREE 5 umol/L ) DCFH-DA &1 37 CH¥F
30 min, % & J& 2 000 r/min £:0310 min, PBS ¥t 2 ¥X,
FHH 300 Hje e g, g i o i 40 e e s
SR, BRI 488 nm, KHHIEK 525 nm.
2.4 BEEAEEX SGC-7901 B 45 5 FHI 220
UWME 48 h JE W RS R LR R 5 7R, n e
Mg AL, FJCAS & vk —d; A\ 200 pL Fluo-3/
AM FCHRER (4 pg/mL), 37 CHBEEHEH 30 min;
WOGI R WML BRI 488 nm, K
kK 540~570 nm.
3 FER5HR
3.1 HEAEX GC-7901 AR 7S RS20
PECRIREE TR W, B 250 B R AN o,
M T BN, VAT AR A I R, e
{04k DNA Wi SR/ MRBEREL, AESA
S, A MM T AT AN, Mkt
Wi, REE, MR RER AR BN, i Mg
R, ZEAMAET ., JEREILREFT IS (E 1.
3.2 B EE TS X R A B o 2 (R B L B9 B2
SGC-7901 4t g 5 5 D' 7 4 B B oy bl A5 1
Wb, i ELBE A 2500 B 1R T v L LA s b T
s, B—wREMCR, RP ARSI
PUSEL SGC-7901 41 M py 2 ki A4 8 v B I8 1 B



t¥ighat %, Drug Evaluation Research 35 353% 3538 20124E6 B

-163 -

LK 2.

3.3 BHEAEXMEMR T IE SR
SGC-7901 41 N 1% P A K- 20 3k 90.1%

92.3%- 99.7% (2 A BTE A KT ) 84.5%); K

B A2 I 2 R BE 3G R R v, 9 i R 4

Wtz B, W 3.
3.4 BEAEN SGC-7901 4= FIRER
E; []l-'-]

(125 25 A] T 5 SGC-7901 41 g P Ca® [ruk 1,
I FLBEAE A2 W RS RN, 40 Ca® IR 1

RPMI 1640 3 44 pmol L™ SE-a2) 4

88 pmol-L™!

FIFE T 176 pmol-L™' 5-FU

B1 RABHIEWE SGC-7901 HAHSF
Fig.1 Morphology of SGC-7901 cells by fluorescence microscopy
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Fig. 3 Effects of resveratrol on intracellular ROS levels in SGC-7901 cells
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Table 1 Effect of resveratrol on changes of [Ca®] in
SGC-7901 cells
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