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Effects of Genistein on Proliferation, Apoptosis and the Level of ROS

in Human Ovarian Carcinoma Cell CP70
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ABSTRACT Objective: To investigate the effects of Genistein on proliferation, apoptosis and the level of ROS in drug resistant
Human Ovarian Carcinoma Cell CP70. Methods: The growth inhibitory effect of different drugs on CP70 cells was detected by MTT
assay. The apoptosis rate was determined by flow cytometry. Mitochondrial membrane potential and the level of ROS were measured by
flow cytometry. Results: The exerted inhibitory effect of Genistein on CP70 cells in a time and dose dependent manner, and it could
induce the apoptosis of CP70 cells. Genistein reduced the mitochondrial membrane potential and increased the level of ROS. After
pretreatment with antioxidant NAC, the level of ROS was effectively inhibited, meanwhile mitochondrial membrance potential increased
and apoptotic rate decreased. Conclusion: Genistein inhibited the proliferation and induced apoptosis, and is related to the increased of
ROS in cisplatin-resistant ovarian cancer cell CP70. It may be one of the mechanism of apoptosis induced by Genistein in CP70 cells.
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Fig.1 Effect of Genistein on cell proliferation of CP70 cells
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Fig.2 Effect of Genistein on cell apoptosis of CP70 cells detected by flow cytometry
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Fig.5 Effect of Genistein with different concentrations on mitochondrial membrance potential in CP70 cells
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Fig.6 Effect of the pretreatment of NAC on CP70 cells detected by flow cytometry

20
an -
70
60
50 -
40 -
30
20 A
10 1

OGen OGen+NAC

H

-

aTx | LA

The rate of apoptosis Membrane potential
7 N- 2B -L- e BT EE S ERNER
Fig.7 Effect of the pretreatment of NAC on CP70 cells detected by flow

cytometry

1L, BE-5 MEMGR SZ RS 5, 7 AL MEB R, , 3 SR A AL
W F . Genistein AT VZ I AR B 25 B0 1, DU AR I 1y 95
B MRESF T I, AR (RFFAORREARS) T . 6T
Genistein fPR NAPSEEE K JRATH A BRI R, Genistein Xf £
ot v 200 S 24 A R £, LT LA ot 24 e 240 s A7

2N RIS  (E R PR IR i R 58 42 e

A5 T MTT 7545 Genistein X B S8 9 I 40 if
2tk CP70 2 FE M1 00 , 45 R AT, AR ) Genistein
X CP70 240 g 1) 1 5 1 20 B 4 — S PR 32 9 41 o VR, O 5 I /]
T AR PR B AR A9 Genistein /E T CP70 41jig 48 h
J& 55 T CP70 UM A PR T, I BEH v B A3 in , 4 M i g 1
ALK, HA WA . AT A5 REW] Genistein 7] LLiE
AN CP70 4 Y 34 5 22 155 A T3k AR B IR VE A
ROS (reactive oxygen species ) B4 [ 3 K H A4, R4
R BIIE % Fe s, 32 A FEoR A A AR P, 4 N A R
1k - B FORZS X T g AR 4 HG 5 PR TR G L, I ROS
YRR N X R AL - R FRES T F AR 1, bk
ROS — AN HE—ZEB i iy s M4 5, 3 SR 20155
FWIE LA S AR T3 IAR DG, ROS TEZ R il ig 25 s
P R E A AT E Y, BT AR IR AT AH A
U

Genistein — HAHHIAAE RIRBUEALT], J& ROS HYTERR
FIW L {H=ESE | Genistein ELAA S Ak SR 0 SR Dy g , BE AT At



IREYES#HE www.shengwuyixue.com Progress in Modern Biomedicine Vol14 NO.5 FEB2014

- 845 .

AL, TR AR, — BN TERR R BB L, Genistein i
TEHUEAC AN R B R A T o (BRI A7 bR 40
JL T AR AR T BE ) T, Genistein (e iE fifE 20
HE A TR VR T AT R 5 HA S 9 SR A RO O, HEnT REFR D — A
e ALRYARR, i RN A ROS #Y7 A= Al 2E fif 97 200
R T, RART R A e,

oy BE— LB IE Genistein 5] & HY A A ROS JK-F- Tt & 5
Fos 0 CP70 4L T 2 [l Y AH DG , ARBIFFE 2t — 22 HT ROS
FAMHI3R NAC kb # CP70 40 2 h J5, FINA Genistein, 4
G AL Y ROS KP4 I 758 S R A i e A i 28 A
SRR YA NAC R TALHE, FEAIK T Genistein 5] & Y
ROS 474z, CP70 2 i (144 16t B 2 REARR , T2 R 5 e £37
ST o X LeL KW, Genistein jfid 5] & ROS [ i3
T CP70 4P T, ROS £8HAF i 4 Mg ] 7~ i 7 vp A4
HHEREMWEM.

25 LTIk, Genistein BE G LA [H] 30 H AR 4 75 =400 1 B9 52
FRNAHTT 251k CP70 40 AY S5, JF-REVE 5 CPT0 40ffIR9JH T,
TEML R ROS K434 2 AIME]

£33 ik ( References )

[1] Sahin K, Tuzcu M, Basak N, et al. Sensitization of Cervical Cancer C-
ells to Cisplatin by Genistein: The Role of NFkappaB and Akt/mTOR
Signaling Pathways [J]. J Oncol, 2012, 2012: 461562

[2] Li H, Xu W, Huang Y, et al. Genistein demethylates the promoter of
CHDS and inhibits neuroblastoma growth in vivo [J]. Int J] Mol Med,
2012, 30(5): 1081-1086

[3] NingY, Li Q, Xiang H, et al. Apoptosis induced by 7-difluoromethox-
yl-5,4'-di-n-octyl genistein via the inactivation of FoxM1 in ovarian
cancer cells [J]. Oncol Rep, 2012, 27(6): 1857-1864

[4] Liang C, Li H, Shen C, et al. Genistein potentiates the anti-cancer
effects of gemcitabine in human osteosarcoma via the downregulation
of Akt and nuclear factor-kappaB pathway [J]. Anticancer Agents Me-
d Chem, 2012, 12(5): 554-563

[5] YuX, Zhu J, Mi M, et al. Anti-angiogenic genistein inhibits VEGF-in-
duced endothelial cell activation by decreasing PTK activity and MA-
PK activation [J]. Med Oncol, 2012, 29(1): 349-357

[6] Jemal A, Siegel R, Xu J, et al. Cancer statistics [J]. CA Cancer J Clin,
2010, 60:277-300

[7] Brown DP, Chin-Sinex H, Nie B, et al. Targeting superoxide dismuta-
se 1 to overcome cisplatin resistance in human ovarian cancer [J]. Can-
cer Chemother Pharmacol, 2009, 63(4): 723-730
[8] Hormann V, Kumi-Diaka J, Durity M, et al. Anticancer activities of ge-
nistein-topotecan combination in prostate cancer cells [J]. J Cell Mol
Med, 2012, 16(11): 2631-2636
[9] Galati G, Sabzevari O, Wilson JX, et al. Prooxidant activity and cellul-
ar effects of the phenoxyl radicals of dietary flavonoids and other poly-
phenolics [J]. Toxicology, 2002, 177(1): 91-104
[10] Sakatani M, Suda I, Oki T, et al. Effects of purple sweet potato antho-
cyanins on development and intracellular redox status of bovine prei-
mplantation embryos exposed to heat shock [J]. J Reprod Dev, 2007,
53(3): 605-614
[11] Trachootham D, Alexandre J , Huang P. Targeting cancer cells by
ROS-mediated mechanisms: a radical therapeutic approach? [J]. Nat
Rev Drug Discov, 2009, 8(7): 579-591
[12] Kroemer G, Galluzzi L, Brenner C. Mitochondrial membrane perme-
abilization in cell death [J]. Physiol Rev, 2007, 87(1): 99-163
[13] Si H and Liu D. Phytochemical genistein in the regulation of vascular
function: new insights [J]. Curr Med Chem, 2007, 14(24): 2581-2589

[14] Sakihama Y, Cohen M F, Grace S C, et al. Plant phenolic antioxidant

=

and prooxidant activities: phenolics-induced ox-idative damage med-
iated by metals in plants [J]. Toxicology, 2002, 177(1): 67-80

[15] Ullah MF, Ahmad A, Zubair H, et al. Soy isoflavone genistein induc-

=

es cell death in breast cancer cells through mobilization of endogeno-
us copper ions and generation of reactive oxygen species [J]. Mol
Nutr Food Res, 2011, 55(4): 553-559

[16

[}

Sanchez Y, Amran D, de Blas E, et al. Regulation of genistein-induced
differentiation in human acute myeloid leukaemia cells (HL60, NB4)
Protein kinase modulation and reactive oxygen species generat-

ion [J]. Biochem Pharmacol, 2009, 77(3): 384-396

[17] Shin JI, Shim JH, Kim KH, et al. Sensitization of the apoptotic effect

—

of gamma-irradiation in genistein-pretreated CaSki cervical cancer
cells [J]. J Microbiol Biotechnol, 2008, 18(3): 523-531

[18] Das A, Banik NL, and Ray SK. Flavonoids activated caspases for
apoptosis in human glioblastoma T98G and U87MG cells but not in
human normal astrocytes [J]. Cancer, 2010, 116(1): 164-176



