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Effects of genistein on proliferation and DNA damage of irradiated human liver L-02 cells
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[ Abstract] Objective To investigate the radioprotective effects of genistein (GEN) against radiation-induced DNA
damage in human liver cell line L-02. Methods (1)L-02 cells were treated with different concentrations of GEN (1, 5, 10, and
20 pmol/L) for 24 h, and then irradiated with X-ray at the doses of 6, 8, 12,16,and 20 Gy. Forty-eight hours after irradiation,
MTT method was applied to examine the proliferation of 1.-02 cells. (2)1.-02 cells were treated with different concentrations of
GEN (1, 5, 10, and 20 pmol/L) for 24 h, and then irradiated with X-ray at the doses of 8 Gy (300 ¢cGy/min) . Single cell gel

electrophoresis was used to determine the DNA damage after radiation . Results (1) After irradiation with 6, 8 and 12 Gy of
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X-ray, the cell proliferation rate of 5 pmol/L GEN-pretreated group was significantly increased compared to radiation alone (R)
group (P<C0.05). But no significant increase was observed in GEN-pretreated groups irradiated with 16 Gy and 20 Gy of X-ray
compared with R group. (2)As for the DNA damage, no comet cells were detected in normal control group or all GEN-treated
groups without irradiation. After irradiation with 8 Gy of X-ray for 24 h. comet incidences were less than 1% in all GNE-
pretreated groups and R group, and comet tail length showed no significant difference between different groups. At 48 h after
irradiation, the comet incidence of R group was (24.2%+1.2)% and the comet tail length was (283.6+22.3) pm, while both
comet incidence and tail length of GEN-pretreated groups were significantly lower than those of R group (P<C0. 05). The comet
incidence and tail length of R group were significantly decreased 72 h after irradiation compared with 48 h after irradiation (P<C
0.05), and those in 1 pmol/L and 5 pmol/L. GEN-pretreated groups were still significantly lower than those of R group (P<C

0.05), but the comet incidence and tail length of 10 pmol/L and 20 pmol/L GEN-pretreated groups were significantly increased

compared to those of R group (P<C0. 05). Conclusion

Low concentration of GEN (1 and 5 pmol/L) can effectively protect the

human liver cells L-02 against X-ray (8 Gy)-induced DNA damage.
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Fig 1 Concentration effects of genistein (GEN)
on proliferation of L-02 cells
* P<C0. 05 vs normal control (N) group; n=9, r=+s
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Fig 2 Effects of genistein on proliferation of L-02 cells after radiation with different doses of X-ray

R: Radiation alone; G: Genistein. * P<C0. 05 vs R group at the same dose of radiation; n=9, =%



* 362 -

BOFEEKF¥M 2012454 AL 33 %

2.3 GEN s X & B H/E L-02 490 DNA B 4L 5
ey %ra SCGE il 45 4 7R, F Ak 3 28 ] L
R R Z R N AR AT G A
TE 24,48 F 72 h IR WL B 4 2 (B 3A) . Wk
1R, &8 Gy X &AM 24 h, R 4 L& W
GEN Tl kb B 20 41 g £ B HH B0 R /N T 1% BB 48
h, R 4 #2324, 211, 2) %, i 45 Wk &
GEN Tl 4b #f 20 £ B I SR AR T R 4 (P <
0.05): MRJ5 72 h R 41 & BRI B4 48 h W% T RE
(P<C0.05) fIK¥RE (1.5 pmol/L) GEN Tikb 4] £
BN R R AU E T FEP<C0. 05), 1w ik B

0.05), H 3% @ T RS E 48 h BI/KF(P<<0.05),
WE 3B iR A2 8 Gy X LRSS 24 h, %
AR K EF LG22 L HJF 48 hoR 4
HEREKIE283.6+£22.3) ym,1.,5.10,20 pmol/L
AR E R K R T R 4 (P<<0.05), 45 i
AR 58. 2% .65. 3% .69. 5% F1 69. 6% ; f5 72
h,RAEEEKE 48 h BB 45 % (P<C0. 05) . 45 J4
Fo41.1% B 1.5 pmol/L G+R 41 2R KA
W1 46 T R 41 (P<C0. 05) , 46 6 R 50 il o 18. 1% Ml
9.3%.1M 10,20 pmol/L G+RARKHK R 419 &
WA (P<<0.05) KR35 14. 3% M18.5% .0

(10,20 pmol/L) AL A A R A B FH& (P<< LT R41EGHE 48 h R K (P<<0.05),
Genistein Without radiation With 8 Gy of X-ray radiation
co/(umol-L") 24 h 48 h 72 24h 48 h 72h
300 T Or
G(1 pmol L'H)+R
[ G (5 pmol L™)+R
250 [ G(10 pmol LR
g M G0 pmol L)+R
I=h PN
=< 200
ED i *4
2 150 . i
=
: *
g2 100 7L £ %
=}
O
. Wm.
0 B
24 48 72

3 GEN X X & B Y5 L-02 405 DNA #2458 5200

Fig 3

Effects of genistein on X-ray-induced DNA damage as determined by the single cell gel electrophoresis assay

A: The DNA fragmentation (comet tail) was observed under fluorescence microscope. Original magnification: X200, B: The tail of the comet

was measured in each cell under microscope and expressed in pm as a mean=SD from at least 30 cells in each treatment group. R: Radiation

alone; G: Genistein.
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* P<C0. 05 vs R group at 48 h; £ P<C0.05 vs R group at 72 h
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Tab 1 Effects of genistein (GEN) on X-ray-induced comet incidence of L-02 cells

Time after radiation

Concentration of GEN ¢g/(pmol « L™1)

t/h 0 1 5 10 20

24 <1 <1 <1 <1 <1

48 24.241.2 5.3+1.3" 7.1+1.4 7.8+1.2" 7.840.7"
72 12.241.5% 8.5+1.2" 8.7+1.1 16.440.8" 4 33,444,672

* P<C0.05 vs R (0 ymol/L. GEN) group at the same radiation time; & P<C0. 05 vs 48 h at the same concentration
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