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Effects of phloretin on the proliferation, apoptosis,and tumorigenicity of ovarian
cancer cells by regulating Racl/Akt/NF-«B signaling pathway

TANG Yuehong, LUO Yuning, XU Libin, HU Xiaoying, QIU Chunping
(Department of Obstetrics and Gynecology , Hainan Obstetrics and Gynecology Hospital , Haikou 570100, China)

Abstract Objective To explore the effect of phloretin on the proliferation, apoptosis, and tumorigenicity of ovarian cancer cells by regu-
lating the Rac1/Akt/NF«B signaling pathway. Methods The ovarian cancer cell line SKOV3 and the human normal ovarian epithelial
cell line IOSE-80 were divided into the following groups : control,low-dose phloretin, medium-dose phloretin, high-dose phloretin, PMA,
and high-dose phloretin+tPMA. Morphological changes were observed under a microscope. Cell viability and apoptosis were assessed using
the CCK-8 assay, colony formation assay,and flow cytometry. Western blotting was performed to detect the expression of proteins related
to the Racl/Akt/NF«B signaling pathway. Tumor-bearing nude mice were established , tumor weights were measured, and the expres-
sion levels of Racl and Akt in tumor tissues were analyzed. Results Compared with the control group,SKOV3 cells treated with low-,
medium-, and high-dose phloretin showed reduced survival rate , colony formation , and expression of p-NF-kB p65/NF-«kB p65, p-Akt/Akt,
and Racl in a dose-dependent manner. However, PMA reversed the inhibitory effects of high-dose phloretin on the malignant progression
of ovarian cancer. In vivo experiments demonstrated that phloretin significantly inhibited tumor growth and reduced Akt and Racl expres-
sion in tumor tissues (P < 0.05). Conclusion Phloretin suppresses the malignant progression of ovarian cancer by inhibiting the Racl/
Akt/NF-B signaling pathway.
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Tab.1 Comparison of cell viability of SKOV3 and IOSE-80 cells in each group

Group n Survival rate of IOSE-80 cells (%) Survival rate of SKOV cells (%)
Control 6 90.75 +9.11 90.06 +9.07
Low-doese phloretin 6 91.03 + 8.96 71.03 +7.15"
Medium-dose phloretin 6 90.42 + 9.08 50.42 +5.07"
High-dose phloretin 6 90.37 = 9.07 31.11+3.19"2Y
PMA 6 90.88 +9.06 137.06 + 13.88"
High-dose phloretin+PMA group 6 90.65 +9.14 70.94 +7.119

1) P < 0.05 vs. control group;2) P < 0.05 vs. low-dose phloretin group;3) P < 0.05 vs. medium-dose phloretin group;4) P < 0.05 vs. high-dose phloretin
group;5) P < 0.05 vs. PMA group.
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A, control group; B, low-dose phloretin group; C., medium-dose phloretin group; D, high-dose phloretin group; E., PMA group; F, high-dose phloretin+PMA
group.
E1 JZESKOVIAaFESMETL %200
Fig.1 Morphological changes of SKOV3 cells in each group x 200
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A, control group; B, low-dose phloretin group; C, medium-dose phloretin group; D, high-dose phloretin group; E, PMA group; F, high-dose phloretin+PMA
group.
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Fig.2 Colony numbers of SKOV3 cells in each group
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Tab.2 Comparison of the colony count, apoptosis rate, and expressions of NF«B p65, Rac1, p-Akt, Akt, and p-NF-«B p65 protein
in SKOV3 cells in each group

Group n Colony count Apoptosis rate (%) pi\]I\IFF::;Bp%?/ p-Akt/Akt Racl/B-actin
Control 6 111.42 £ 11.24 9.53+0.97 0.68 +0.07 0.58 +0.06 1.21£0.13
Low-doese phloretin 6 80.05 + 8.05" 15.34 + 1.56" 0.41 +0.05" 0.33 £ 0.04" 0.77 +0.08"
Medium-dose phloretin 6 61.42+622"7 20.13 +2.09" 0.28 +0.03" 021 +0.03"? 0.55 +0.06"?
High-dose phloretin 6 4207 +422"7% 321643252 0.18 +0.02"2" 0.13 002" 0.24 +0.03"2"
PMA 6 148.24 + 14.91" 5.18 £0.53" 0.85 +0.08" 0.79 +0.08" 1.58+0.16"
High-dose phloretin+PMA group 6 79.88 + 8.05" 1522+ 1.55" 0.38 £ 0,04 0.37 £ 0.04*" 0.72£0.08""

1) P < 0.05 vs. control group;2) P < 0.05 vs. low-dose phloretin group;3) P < 0.05 vs. medium-dose phloretin group;4) P < 0.05 vs. high-dose phloretin
group;5) P < 0.05 vs. PMA group.
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Fig.4 Transplanted tumors in nude mice in the three groups
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Tab.3 Comparison of tumor weight and expressions of Rac1 and Akt in the tumor tissues of nude mice in the three groups

Group n Tumor weight (g) Racl expression Akt expression
Blank control 8 0.73 +0.09 0.68 +0.07 0.77 + 0.08
Low-dose phloretin 8 0.54 + 0.06" 0.44 +0.05" 0.52 +0.06"
High-dose phloretin 8 0.33 £0.04” 0.27 £0.03” 0.31 £0.04”

1) P < 0.05 vs. blank control group;2) P < 0.05 vs. low-dose phloretin group.
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