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Effect of Foxo3a gene over-expression on the development of rat ovarian granulose cells

and in prevention of cisplatin-induced ovarian damage in rats
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Abstract: Objective To evaluate the effect of Foxo3a gene over-expression on the development of rat ovarian granulosa cells
and in prevention of cisplatin-induced ovarian damage in rats. Methods Rat ovarian granulose cells released mechanically
from the ovaries were cultured in vitro and identified with HE staining and immunohistochemical staining for FSHR. A
recombinant adenovirus carrying Foxo3a gene was constructed for infecting the granulose cells, and the cell growth and
expressions of cyclin D;, p27, Bax, and Bim were detected; the cell apoptosis and cell cycle changes were detected using
Hoechst/PI 33342 staining and flow cytometry, respectively. The transfected cells were challenged with cisplatin and the cell
apoptosis was detected with flow cytometry. Results Over 90% of the cultured cells survived and contained more than 95%
ovarian granulose cells. Infection of the cells with the recombinant adenovirus resulted in over-expressions of Foxo3a at the
mRNA and protein levels at 36 h and 48 h after the infection, respectively. The infected cells showed suppressed proliferation,
increased apoptotic rate and cell cycle arrest in G, phase with increased expressions of Bim, p27, and cyclin D; but without
significant changes in Bax expression. Cisplatin exposure caused a significantly higher apoptosis rate in the infected cells than
in the control cells. Conclusion Over-expression of Foxo3a gene can promote granulose cell apoptosis by increasing Bim
expression and cause cell cycle arrest in G; phase by increasing cyclin D; and p27 expressions, but can not prevent the toxic
effects of cisplatin on ovarian granulosa cells.
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Fig.1 Rat ovarian granulose cells in culture. A: Cells cultured in vitro for 48 h (Original magnification: x40); B: Immunohistochemical
staining for FSHR for identification of the granulose cells (x40); C: HE staining for identification of the cells (x400).
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Fig.2 Dectection of Foxo3a mRNA expression in granulosa
cells by RT-PCR. **P<0.01 vs control group and rAD group.
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Tab.1 Changes of cell cycle distribution in the cells detected by flow cytometry (Mean=SD, n=3)

Group Control rAD AD-rFoxo3a F P
G (%) 56.87+1.19 57.93+1.30 79.25+2.33** 262.848 0.000
S (%) 36.90+£0.91 37.35+0.39 15.26+0.51** 8.071 0.004
G2 (%) 7.44+0.32 7.67+0.42 8.07+0.74** 2560.386 0.009
**P<0.01 vs control group and rAD group.
Control rAD AD-rFoxo3a 141 _ Control
Foxo3a SR AD
1.2 | === AD-rFoxo3a
5
208
S
® 0.6
o
a 04
CyclinD
1 _ 0.2

3 KA Bim.p27.Bax.cyclin Di.
Foxo3aZE B FRix{ESR

Fig.3 Expression of Bim, p27, Bax, cyclin D,,
and Foxo3a in ovarian granulosa cells.
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Fig.4 Effect of Foxo3a over-expression on proliferation of
ovarian granulosa cells in vitro by CCK8 assay.
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Tab.2 Cell apoptosis rate of the cells with different treatments detected by flow cytometry (Mean+SD, n=3)

Group Control rAD AD-rFoxo3a F P
AnnexinV+/PI- (%) 2.81+0.12 2.92+0.20 5.69+0.36** 2278.031 0.000
AnnexinV+/Pl+ (%) 8.54+0.24 8.78+0.19 15.15+0.59** 1874.740 0.000
Total apoptosis (%) 9.89+0.23 10.25+0.35 20.96+0.67** 1213.739 0.000
**P<0.01 vs control group and rAD group.
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Control rAD

Hoechst 33342 staining

P1 staining

AD-fFoxo3a

Bl5 Hoechst33342/P1 XA FROP S Rk 4R AR ARSI
Fig.5 Dectection of cell apoptosis or necrosis by Hoechst33342/PI staining (Original magnification: x 40).

A-C: Hoechst33342 staining; D-F: PI staining.

3 MR SUENR AR SR T

Tab.3 Total cell apoptosis rate detected by flow cytometry (Mean+SD, n=3)

Group Control rAD AD-rFoxo3a F P
DMEM/F12+DDP 53.69+0.78 54.16+0.94 81.43+0.82° 2096.970 0.000
DMEM/F12 9.89+0.23 10.25+0.35 20.96+0.67 1213.739 0.000

*P<0.01 »s control group and rAD group; "P<0.01 »s DMEM/F12 group.
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