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Naringin regulates vitality, invasion and migration of cervical cancer cells through
PI3K/Akt/mTOR pathway

LI Mingxia, WANG Ling, LIU Xiuling, LI Jinfeng
Zhumadian Central Hospital, Zhumadian 463000, China

Abstract: Objective To study the effects of naringin on the viability, migration, invasion, apoptosis and expression of
phosphatidylinositol 3 kinase (PI3K)/ protein kinase B (Akt)/ mammalian target of rapamycin (mTOR) signal of human cervical cancer
HeLa cells and its mechanism. Methods Cervical cancer HeLa cells at logarithmic growth stage were selected, and control group,
low-, medium- and high-concentration naringin group were set up. After 24 h of drug intervention, cell viability was detected by cell
counting kit-8 (CCK-8) method, cell apoptosis was detected by flow cytometry, cell migration and invasion were detected by Transwell
assay. Western blotting assay was used to detect the expression of PI3K, phosphorylated PI3K (p-PI3K), Akt, phosphorylated Akt (p-
Akt), mTOR, phosphorylated mTOR (p-mTOR), and the effect of addition of PI3K activator insulin-like growth factor 1 (IGF-1) on
naringin action. A tumor-bearing mice model was established in vivo to detect the effect of naringin on tumor growth. Results
Compared with the blank control group, naringenin could inhibit the activity of HeLa cells (P < 0.05, 0.001), promote apoptosis (P <
0.05, 0.001), and significantly reduce the migration and invasion ability of HELA cells in a dose-dependent manner (P < 0.05, 0.001).
Naringenin could reduce the phosphorylation levels of PI3K, Akt and mTOR (P < 0.01, 0.001). IGF-1 could significantly reverse the
phosphorylation of PI3K, Akt and mTOR by naringin (P < 0.001). The treatment with naringin significantly inhibited the growth of
tumors in vivo (P <0.05,0.01). Conclusion Naringin can regulate the viability, invasion and migration of cervical cancer cells through
PI3K/Akt/mTOR in a dose-dependent manner, and promote cell apoptosis.
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Fig. 1 Effect of naringin on HeLa cell viability (X £ s, n=3)
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Fig. 2 Effect of naringin on apoptosis of HeLa cells (X £ s, n=3)
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Fig. 3 Effect of naringin on migration and invasion of HeLa cells (X £ s, n=3)
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Fig. 4 Effects of naringin on PI3K, p-PI3K, Akt, p-Akt, nTOR and p-mTOR proteins in HeLa cells (X £ s,n=3)
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Fig. 6 Effect of naringin on tumor growth in vivo
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