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Enhancing effect of isoflavonoid genistein on radiosensitivity of DU145 prostate cancer cells
YAN Sen-xiang, ZHENG Shu-sen (The First Affiliated Hospital, College of Medicine, Zhejiang University
Hangzhou 310003, China)

[Abstract ]  Objective: To study the enhancing effect of isoflavonoid genistein in irradiation (IR) on prostate
DU145 cancer cells. Methods: Prostate cancer cell line DU145 was used in this experiment. Clonogenic assay was
applied to compare the survival fractions of DU145 cells after treatments with genistein alone and/or graded IR.
DNA electrophoresis and TUNEL method were applied to detect cell apoptosis. Cell cycle was observed using flow
cytometry and related protein expressions by immunoblotting. Results: Clonogenic assay demonstrated that
genistein, even at low to medium concentrations, enhanced the radiosensitivity of DU145 cells. After treatments
with IR and/or genistein for 24 h, apoptosis was mainly seen with genistein at high concentration and was
minimally dependent on IR. Apoptosis also occurred after treatments for 72 h with lower concentrations of
genistein, especially when combined with IR. While IR or genistein led to a G2/M cell cycle arrest. combination of
them could further increase DU145 cells at G2/M phase. This G2/M arrest was largely maintained at 72 h, and
accompanied by increasing apoptosis and hyperdiploid cell populations. Cell-cycle related protein analysis disclosed
biphasic changes in cyclin Bl, less markedly increased cdc-2 and stably elevated p21°"' levels with increasing
genistein concentrations. Conclusion: Genistein could enhance the radiosensitivity of DU145 prostate cancer cells.
The mechanisms might be involved in the increased apoptosis, prolonged cell cycle arrest and impaired damage

repair induced by the combined treatment.
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Fig. 1 Survival Fraction of DU145 cells treated with
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Fig. 2 Survival fractions of DU145 cells treated with

irradiation only and plus genistein
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Table 1 Survival fraction of DU145 cells after

treatment with graded IR without or with

genistein
Genistein 1 Gy 3Gy 5 Gy
(pmol /L)
0 0.75+0.06 0.33%0.06 0.140.03
5 0.6240.12 0.2340. 054 0.0840.00
15 0.35+0. 0644 0.06+0.01AAA (014001444

vs 0 pmol/L,AP<C0. 05;AAP<0. 01 ;AAAP<0. 001

(>30 pmol/L )genistein
(48~72 h)

genistein

3.4,

3 DNA Ladder
Fig. 3 DNA Ladder results

A:24 h after each treatment, 1~2: DNA marker,
control; 3 ~ 6:5, 15, 30, 100 pmol/L. of genistein,
respectively; 7. irradiation only (6 Gy); 8 ~ 11:
irradiation plus 5, 15, 30, 100 pmol/L of genistein,
respectively; B:24~72 h after 30 pmol/L of genistein
only and plus irradiation (6 Gy), 1:DNA marker; 2~
4:24 h,48 h,72 h after genistein only; 5~7:24 h,48 h,

72 h after genistein plus irradiation

2.3 genistein 24 h
G2/M genistein
o 6 Gy) G2/M o
30 pmol/L genistein ,G2/M
89.2%,
; ) G2/M
¢ 5.6),
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Fig. 4 TUNEL results
A Control; B: 24 h after 100 pmol/L of genistein

plus irradiation (6 Gy)
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74.6%) S C 12.8%
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Table 2 Cell-cycle distributions 24 h after each
treatment
Group G0/G1 S G2/M
Control 49.4£3.7 36.7£3.0 13.9+1.1
Genistein (pmol /L)
5 45.5+£4.0 38.914.0 15.741.1
15 38.1£5. 844 43,3445 18.642.3
30 34,241, JAAA 38 146.0 27,745, pAAA
100 2.512.5AAA 1) 8+(. (AAA gf 743 (AAA
IR(6 Gy) 13.0£4.6 33.3£2.9 23.74+2.3
IR+ genistein (pmol/L.)
5 32.14£3.6AA 4] 645 0AA 26.3+3.0
15 28,615, S AMA 29 242.8 42.3£8.04AA
30 2,640, 6AMA 8 9+ gAAA g9 949 (AAA
100 l.4+1.5MAA 94 043 544 74,613 8AAA

Genistein wvs control and IR + genistein vs IR, A& P <C

0.01,AAA P70, 001

3 30 pmol/L genistein 6 Gy 24~72h

Table 3 Cell-cycle distributions 24 ~ 72 h after 30
pmol/L. of genistein plus 6 Gy of IR
treatment

Cell-cycle 24 h 48 h 72 h
G0/G1 2.64+0.6 4.1£1.4 7.14+1.244
S 8.2+1.9 11.6+0. 64 16.1+2. 3444

G2/M 89.242.0 84.3+1. 444 76,841, 444A

vs 24 h,AP<C0.05,AAP<0.01,AAA P70, 00]
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Fig. 5 Representative flow-cytometry graphs of cell-

cycle distributions 24 h after each treatment
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Fig. 6 Cell-cycle distributions 24~72 h after 30 pmol/
L of genistein plus 6 Gy of IR treatment. A and

H represented apoptosis and hyperdiploid cells,

respectively
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Fig. 7 Cyclin Bl, cdc-2 and p21°! protein levels 24 h
after each treatment
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