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[ Abstract] Background and purpose: The occurrence of endometrial cancer may be related to the persistent
stimulus of endogenous and exogenous estrogen without progesterone antagonist. But how does estrogen regulate cell
proliferation is still unknown. AKT pathway is the most important signal transduction way to mediate proliferation
in the cells. The main aim was to study whether estradiol induces the expression of VEGF, bFGF and IL-8 in the
endometrial cancer HEC-1A cells by activating AKT, and its effect on proliferation. Methods: Western blot was used
to detect the expression of AKT protein in HEC-1A cells after estradiol stimulation, AKT inhibitor or ER inhibitor
stimulation followed by estradiol. Real-time PCR and ELISA were used to detect the gene and protein expression of
VEGF, bFGF and IL-8 in different inhibitors. Cell colony formation assay, flow cytometry and CFSE assay were used to
examine the proliferation in HEC-1A cells. Results: The expression of p-AKT protein in HEC-1A cells after stimulation
with estradiol was markedly higher than that in the control group (P=0.006 2); the expression of p-AKT protein in AKT
inhibitor group and ER inhibitor group were significantly decreased than that in estradiol group (P=0.006 0, P=0.006 4).
gPCR and ELISA showed the mRNA and protein expression of VEGF, bFGF, IL-8 in estradiol group were significantly
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increased than that in control group (P<0.05); The expressions of VEGF, bFGF, IL-8 in AKT inhibitor group and ER

inhibitor group were significantly decreased than that in estradiol group (P<0.01). The abilities of proliferation and

cell cycle were significantly increased in HEC-1A cells after estradiol stimulation. Conclusion: Estrogen induces the

production of VEGF, bFGF and IL-8 through activating AKT signal pathway.
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Fig. 1 Effects of estradiol on p-AKT and total AKT protein in
HEC-1A cells after 30 min

A: Protein extract was prepared from the cells and used for Western
blot analysis to measure levels of p-AKT and total AKT protein.
B: Quantization of the Western blot signal was normalized to the
Western blot signal for total AKT and GAPDH levels. : P<0.01,
compared with control group; *: P<0.01, compared with E, group.
Values were expressed as X+s.
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Fig.2 The mRNA expression of VEGF, bFGF and IL-8 in HEC-
1A cells
RNA was prepared 30 min after estrogen treatment. cDNA was
reverse transcribed from total RNA of the cell and amplified as
described in materials and methods. : P<0.01, compared with control
)'gcj:(;l.lp; " P<0.05, compared with E, group. Values were expressed as
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Fig.3 The clone formation assay of HEC-1A cells
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Cells were fixed by 95% methanol for 15 min and HE staining.
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Tab.1 Expression level of VEGF, bFGF, IL-8 protein in different groups(pg/mL)

Group Protein

VEGF bFGF IL-8
Control 168.97+13.47 80.88+3.31 11.8550.43_
E, 374.22+7.16 270.44+10.42 53.24+0.89
ER 273.76+7.25" 106.75+1.85" 28.68+1.15"
AKT 141.2543.53" 25.99+2.14" 12.83+0.74%

The protein expressions of VEGF, bFGF and IL-8 were measured by ELISA in the culture supernatants. **: P<0.01, compared with control group;

##: P<0.01, compared with E, group. Values were expressed as X=s.
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" P<0.05, compared with control group.
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