Evaluation of the dietary flavonoids targeting the PI3K/AKT signalling in placental choriocarcinoma
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Introduction. The placenta plays a crucial role in the success of pregnancy. Placental development is tightly regulated by a balance between trophoblast proliferation, differentiation, and apoptosis. Disruption of this balance can lead to choriocarcinoma, a highly metastatic placental malignancy, highlighting the urgent need for effective therapies. Dietary flavonoids have been emerged as a potent anti-cancerous agent against various cancer types. However few reports exist on the effect of flavonoid compounds in choriocarcinoma.
Aims. We aimed to investigate the anti-cancer potentials of several dietary flavonoid compounds (genistein, hesperidin, hesperetin, galangin, quercetin, and naringenin) on human placental choriocarcinoma cells and its molecular mechanism.
Methods. The human gestational choriocarcinoma BeWo cells are employed in this study, with non-cancerous Vero cells serving as the control. The anti-proliferative effects of flavonoids compounds were assessed using a WST-8 colorimetric assay in a time- and dose-dependent manner. Immunostaining was performed to investigate apoptotic effects. Additionally, protein expression of AKT signalling was evaluated using immunostaining.
Results. Among these compounds, hesperidin exerted potent cytotoxic effect on BeWo cells with IC50 of 30 μM (24h) and 10 μM (48h). No toxicity was shown in the non-cancer Vero cells after hesperidin treatment with IC50 of >500 μM (24h) and >300 μM (48h), indicating the drug selectivity against cancer cells. Immunoblotting analysis on AKT signalling of BeWo cells showed that hesperidin Inhibited the phosphorylation of AKT Serine473. Furthermore, treatment with hesperidin led to apoptosis-associated alterations in cellular morphology of BeWo cells. Expression levels of cleaved caspase-3 increased following treatment with hesperidin.

Discussion. Collectively, these findings suggest that, among the six compounds tested, hesperidin stands out as valuable chemopreventive agent, effectively inhibiting the progression of choriocarcinoma cells through regulation of PI3K/AKT signalling pathways and apoptosis machinery. Further research on this compound is crucial for the development of an effective therapeutic agent or dietary supplement for the prevention of human placental choriocarcinomas.
