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Effects of Soybean Isoflavones on the Proliferation and Invasion of
Hepatoma Cells
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ABSTRACT

Effects of soybean isoflavones, genistein and daidzein, on the proliferation and
invasion of a rat ascites hepatoma cell line of AH109A were studied in vitro and ex
vivo. Genistein and daidzein dose-dependently suppressed the proliferation and
invasion of AHI09A in culture, although the suppressive effect of genistein was more
prominent than that of daidzein. Sera from rats orally given genistein (5 mg/100 g
body weight) 2-3 hours before blood collection most strongly suppressed the
proliferation and invasion of hepatoma cells. Genistein resulted in cell cycle arrest at
the G,/M phase in AH109A cells, suggesting cell cycle arrest may be one mechanism
for the inhibition of AH109A proliferation by genistein. Hepatoma cells pre-cultured
with hypoxanthine (HX) and xanthine oxidase (XO) showed a highly invasive capacity.
Genistein suppressed the reactive oxygen species (ROS)-potentiated invasive capacity
by simultaneously treating AH109A cells with HX, XO and genistein, suggesting that
the antioxidative property of genistein may be involved in its anti-invasive action.
Soy Protein Research, Japan 6, 122-127, 2003.
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Fig. 1. Effect of genistein on the proliferation (A) and invasion (B) of AH109A cells. Genistein was dissolved in
DMSO. The genistein solution was added to the medium at a final DMSO concentration of 0.3%. (A) The
proliferation of AHI109A cells was evaluated by measuring the incorporation of [methyl-°H] thymidine into
the DNA fraction. Data are the means = SEM of six wells. (B) The invasive activity of AH109A cells was
determined by invasion assay as described previously?. Data are the means = SEM of ten areas. Values
not sharing a common letter are significantly different at P < 0.05 by Tukey-Kramer multiple comparisons

test.
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Fig. 2. Effect of daidzein on the proliferation (A) and invasion (B) of AHI109A cells. Daidzein was dissolved in

DMSO. The daidzein solution was added to the medium at a final DMSO concentration of 0.3%. (A) The
proliferation of AH109A cells was evaluated by measuring the incorporation of [methyl-*H] thymidine into
the DNA fraction. Data are the means = SEM of six wells. (B) The invasive activity of AH109A cells was
determined by invasion assay as described previously?. Data are the means = SEM of ten areas. Values
not sharing a common letter are significantly different at P < 0.05 by Tukey-Kramer multiple comparisons
test.
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Fig. 3. Effect of genistein or daidzein on the proliferation (A) and invasion (B) of AH109A cells. Genistein and

daidzein were dissolved in DMSO. The genistein or daidzein solution was added to the medium at 25, M
with a final DMSO concentration of 0.3%. (A) The proliferation of AH109A cells was evaluated by
measuring the incorporation of [methyl-*’H] thymidine into the DNA fraction. Data are the means = SEM
of six wells. (B) The invasive activity of AH109A cells was determined by invasion assay as described
previously?. Data are the means + SEM of ten areas. Values not sharing a common letter are significantly

different at P < 0.05 by Tukey-Kramer multiple comparisons test.
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Fig. 4. Time-dependent effects of genistein-loaded rat sera on the proliferation (A) and invasion (B) of AH109A
cells. Genistein was suspended in 0.3% CMC aqueous solution. Genistein (5 mg/100 g body weight)-loaded
rat sera were obtained at the indicated times after oral intubation. With the medium containing 10% each
rat serum instead of calf serum, the proliferation and invasion assays were conducted. Data are the means
+ SEM of six wells (A) or ten areas (B). Values not sharing a common letter are significantly different at P

< 0.05 by Tukey-Kramer multiple comparisons test.
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Fig. 5. Dose-dependent effects of genistein-loaded rat sera on the proliferation (A) and invasion (B) of AH109A
cells. Genistein was suspended in 0.3% CMC aqueous solution. Genistein suspensions were intubated at
the indicated doses (2 or 5 mg/100 g body weight) to rats, and blood was collected at 3 hr after oral
intubation. With the medium containing 10% each rat serum instead of calf serum, the proliferation and
invasion assays were carried out. Data are the means + SEM of six wells (A) or ten areas (B). Values not
sharing a common letter are significantly different at P < 0.05 by Tukey-Kramer multiple comparisons test.
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Fig. 6. Effect of genistein on the cell cycle of AH109A
cells. AHI09A cells were treated with genisten
(50 M) for 0, 12, 24 and 48 hr.
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Fig. 7. Effect of genistein on the proliferation (A) and invasion (B) of AH109A cells pretreated with hypoxanthine
(HX) and xanthine oxidase (XO). AH109A cells were cultured for 4 hr in the absence or presence of 12.5 M
of genistein and/or HX with XO. After the treatment, the cells were washed and subjected to the
proliferation (A) and invasion (B) assays as described in the legend of Fig. 1. Data are the means + SEM of
six wells (A) or ten areas (B). Values not sharing a common letter are significantly different at P < 0.05 by

Tukey-Kramer multiple comparisons test.
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