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Genistein Plays Antitumor Role through Cell Cycle and Apotosis Pathways in Human Breast
Cancer Cell Line MCF-7/ADM in vitro
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Abstract: Objective To study the antitumor effect of genistein (Genistein GEN) in cultured drug-resist-
ant breast cancer cell line of MCF-7/ADM in vitro, and influences of genistein to cell cycle and apopto-
sis. Methods Inhibitory effect of GEN alone or combined with doxorubicin on the cultured MCF-7/ADM
was detected by MTT assay; the accumulative effect of GEN on doxorubicin in MCF-7/ADM was detec-
ted by fluorescence spectrophotometry; and cell cycle and apoptosis rate was detecced by flow cytometry
(FCM). Results Significant inhibitory effect on cultured MCF-7/ADM in vitro was not observed under
GEN alone or combined with Doxorubicin 48 h later GEN treated alone, the inhibition increased gradually
in time-dependent model. When the concentration of GEN reached 60 pg/ml, inhibition effect was markedly
increased (P<<0. 01). When Doxorubicin was added, the inhibition rate was significant increased compared with
the control group (P<C0.01), and the inhibition strengthened with the increasing concentration of GEN, con-
centration of intracellular doxorubicin was also increased. Compared with the control group, the cell cycle were
both blocked at G,/M phase, apoptosis was found to be the highest percentage in the combination group (P<C
0.01), typical hypodiploid apoptotic peak was detected before the G; phase. Conclusion GEN alone and com-
bined with Doxorubicin had an inhibitory and additive effect on cultured human breast cancer cell line MCF-7/
ADM in vitro, it could increase the intracellular accumulation of Doxorubicin and arrest cell cycle at phase G,/
M, as well as in inducing significant apoptosis of MCF-7/ADM cells, which may be one of its molecular mecha-
nisms of the reversal of multidrug resistance.
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PR B AR (P<<0. 01) R 512 GEN ik B 4
JnE] 60 pg/ml B, JHE H 208 B F(P<<0. 01),
7 pmol/L ADM B¢ 4 A [ ¥k JE 19 GEN /EH] 48 h
J& s XF MCF-7/ADM 4 Jifd i) 38 58 30 il 2 f & GEN
e BE R38Ry 5 5 % R 2 K B2 A R X I
S HA G E X (P<<0.0D), 13k 1.2,
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Table 1 Effect on IR of MCF-7/ADM cells with different

concentration of GEN(x £ 5,7=28)

Concentration of ~ MCF-7/ADM(48 h) MCF-7/ADM(72 h)
GEN(pg/mD) OD IR(Y%) OD IR(Y)
0 1.499£0. 098 —  1.45920. 061 —
0. 1%DMSO 1. 106 £0. 006 —  1.106£0,006 —
8 1.481+0.035 1,25 1.597+0.103 —
15 1.420£0.216 530  1.428%0. 161 2,12
30 1.370£0.179 8.61  1.006%0.071"" 31.07
60 0.740+0.105%4  50.68 0.378%0.062" 4% 7415
G, 50.23 41.13

Note: " : treated with 72 h compared with 48 h, P<C
0.01;%” ; treated with 60 pg/ml compared with 8,15,30 g/
ml, P<<0. 01

% 2 GEN Et& ADM 3§ MCF-7/ADM
R IER (x £ 5,n=8)
Table 2 Antitumor effects of GEN combining
ADM on MCF-7/ADM cells(x + s,n=8)

ADM(7 pmol/L)

Concentration of

GEN(pg/mbD OD IR(%)
Control 0. 666 = 0. 033 —
6 0. 555 £ 0. 094 1. 84
12 0.618£0. 137 7.17
25 0.611£0.129"" 30.13
45 0.437£0.04"" 34. 40
1Cs, 84. 796

Note: ™" : compared with control, 6 pg/ml, 12 pg/ml, P
<0. 01
2.2 GEN fEH 5 X% 2 A MCF-7/ADM 4 Jifl
& T

75 ADM 45 ffE i 4 7 B8 y = 152, 55 +
99. 496x,R* = (0. 954, ADM 7£ Z& 51 ¥ i 315 [l P 46 1k
KRR, 4 GEN fEH )5, MCF-7/ADM 4 ig N
P[5 R MR Rt GEN 58 A K 7t . (HEA
FH GEN 2 Jifd phy o] 85 2= 119 e B2 ) v O S B &l T K
4 4 pmol/L ADM Ji5 , B GEN ¥ B 6 B (9 38 Jin 2
L PR BT 3% A o B Y Sl T L 45 AL 2 ) 2 S et
222 Y (P<<0.05), I3 3,

%3 GEN Xt ADM 7£ MCF-7/ADM ZRFIIEFRIER (n=8)
Table 3 Effect of GEN on cellular ADM accumulation
in MCF-7/ADM cells (n=8)

Concentration of ADM(pmol/L)
GEN(pg/mD 0 4

0 1.45 1. 45

5 1.53 1.71

10 1.54 1. 85

22 1. 54 2.32

45 1.55 3.59

90 1.56 3.70
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ADM 2 it J] #1535 1) 5 i
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F848.72 h ¥ G, /M BHFH #:AE FH (P<<0. 01),
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S W4 25 22 . G, /M AN I /L 40 i RE T
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R L2 R T Gy /M . FRBREA 42
AbFR S, ELAT 52 A 70 - B TRD N, Bl RS 2
TR A3 TR FH S [R) 42K, % MCF-7/ADM 41 g
G, /M A BH 7 2R B i 3455 (P<<0. 05), IL3 4.,
K1,
2.4 Jalan AR E TR

MCF-7/ADM #iffi 25 hb 3 48 h J5 , 5 %7 R4 A
Lo, B8 2 4 A T % T B AR Ak, GEN 4l K 1564 BT
BERYAWRESE ST (P<<0. 01, G, IH7H
BRI AR AT T P T AN A R LA A
e (P<Z0. 01) 5 45 241 [8) 0 =X 20 Ji S0 0 B 458 43 %
Annexin( +)PI(+) EZR LG4 L (P>0.05),
Wz 5.4 2,

3 it

FLIRIE B AT SR IR T I I A AR AN OR il
7 RN IR T A SR e MR T BT 2 2 i 24 1
(multidrug resistance, MDR) .l 24 Ilfi Y7 %% 18 12F
— AR m . ITAERAB AR LR R T T T4
T MR IBR, EERE X MDR 41 A 8%
YT IRE 24540 S 3zt 8 0 240 L D 245 ) R i
MDR, =¥ 5 B [ & — A 4 Ok 15 1) S B 16
Wy, A2 A XF N L8 200 P L JH 98 200 e <5 22 e i
SRR A M ELA RSN RN S L Tt i 45 7, HL
A TR R AT, RS R L GEN #eJ# ik 5|
20~30 pmol/L DA 1B, XF 22 % b8 4 i o] 7~ A= B
YA AR Rl TR AR SR A FL I i) 24 20
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& 4 GEN 3 MCF-7/ADM 4 i1 B A EI # 0 (6)
Table 4 Effect of genistein in the cell cycle of MCF-7/ADM cells( %))

48 h 72 h
Groups n -
G, S G,/M G, S G,/M

Control 3 60.9 17.7 21,4 58.3 18.3  23.3

30 pg/mlGEN 3 43.8 23.8 323" 30.3 23,9 45.8""

60 pg/mlGEN 3 34,4 61.9"" 3.8 25.3 245 50.1°"

30 pg/ml GEN+ 1 ymol/L. ADM 3 58.1 14.3 27.6"" 53.3 16.2 30.5""

60 pg/ml GEN+ 10 ymol/L. ADM 3 32.3 34.8 32,979 44,7 14.8 40,5 *4400

Note: * * :compared with control, P<<0. 01;"" . treated with 72 h compared with 48 h, P<C0. 05;° . treated with 60 pg/ml

GEN+ 10 pmol/L. ADM compared with 30 pg/ml GEN+ 1 pmol/L. ADM, P<<0. 05
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3
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|
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la:control; 1b:30 pg/ml GEN(48 h);1¢:60 pg/ml GEN(48 h);1d:60 pg/ml GEN(72 h);1e:30 pg/ml GEN + 1 pmol/L
ADM(48 h);11:30 pg/ml GEN +1 pmol/L ADM(72 h);1g:60 pg/ml GEN+ 10 pmol/L. ADM(48 h);1h:60 pg/ml GEN
+10 pmol/L. ADM(72 h)
1 MCF-7/ADM 48 i E B FN i s AR L S A 46 3R
Figure 1 The result of Cell cycle and cell apoptosis of MCF-7/ADM with FCM analyses
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2 FRMBEATREZE (Annexin V-FITC)
Figure 2 Changes of apoptosis rate in MCF-7/ADM cells( Annexin V-FITC)
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Table 5 Effect of drugs on apoptosis of the MCF-7/ADM cells

Apoptosis rate( %)

Groups n
Annexin( + )PI(-) Annexin( +)PI(+)
Control 3 5.92+0(,22 0.24£0.02
ADM 3 13.8+0. 85 0.02+0.01
GEN 3 26. 00,99 0.11+0.01
GEN+ADM 3 35.8£1.57°4%  0.57£0.04

Note: "* : compared with control, P<C0. 01 ;2% Com-
pared with ADM, GEN, P<C0. 05
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F 72 h G,/M HABH A . 368 & vk B2 GEN ] 5 5k
MCF-7/ADM 2l jfd BCHH BE 5 » DA S 35175 5 40 e 0
T2 RSOV G . Annexin V/PT UG 2 41 Y

K7 28 GEN Bl ik & Bl g = AEH] 48 h ),
MCF-7/ADM 201 -3 B . 32 i » i W H B AT
EES NFLIRE T 2540 8 T2, Tophkhane 45"
18 GEN i 1% caspase-3, & Bel-2.Bel-X,
HER-2/neu Fik , #E 111175 5 FL IR g 4 ML iy A 0=, AT
REZ1A T B ALH] . (RS0 v A % AR
24 MCF-7/ADM 4 i A #5308 T2 CA] 5B 5 FeA 152
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