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ABSTRACT Objective: To study the effect of metformin on colon cancer HCT-116 cells through the phosphatidylinositol 3-kinase
(PI3K)-protein kinase B (Akt)-mammalian target of rapamycin (mTOR) signaling pathway. Methods: Colon cancer HCT116 cells were
cultured in vitro, and metformin (20, 40, 80 wmol/L) was added to treat HCT-116 cells for 48 hours, and a control group was set up. MTT
method was used to detect the proliferation ability of cells in each group. Transwell experiment detects the changes of cell invasion ability
in each group. The Annexin-FITC/PI double staining method was used to detect the apoptosis of each group at 48 hours after treatment.
Western blotting was used to detect the protein expression level of PI3K/Akt/mTOR pathway after 48 hours. Results: Compared with the
control group, the metformin 20, 40, and 80 wmol/L treatment groups had a significant inhibitory effect on the proliferation of HCT-116
cells, and showed concentration-dependent effect, with statistical significance (P<<0.05). Compared with the control group, the apoptotic
rate of the metformin 20, 40, 80 wmol/L treatment groups were significantly higher, and showed concentration-dependent effect, with sta-
tistical significance(P<<0.05). Compared with the control group, the invasion ability of HCT116 cells in metformin 20, 40 and 80 pmol/L
treatment groups was significantly decreased, and showed concentration-dependent effect, with statistical significance (P<<0.05). Com-
pared with the control group, the expression levels of Bax protein in metformin 20, 40 and 80 wmol/L treatment groups were significantly
increased, while the expression levels of Bcl-2, p-Akt and p-mTOR protein were significantly decreased, and showed concentration-de-
pendent effect, with statistical significance (P<<0.05). Conclusion: Metformin can inhibit the proliferation, apoptosis and invasion of hu-
man colon cancer HCT-116 cells in vitro, and its anti-tumor mechanism may be related to the inhibition of PI3K/Akt/mTOR signaling
pathway activation.
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Table 1 Effect of metformin on proliferation of HCT116 cells(xt s, OD)

Groups 12h 24h 48 h
Control group 0.94+ 0.12 1.06x 0.21 1.13+ 0.30
20pmol/L 0.73+ 0.10* 0.82+ 0.27* 0.81+ 0.25*
40mol/L 0.65% 0.11** 0.72+ 0.22** 0.78%+ 0.19**
80pmol/L 0.55+ 0.17** 0.63+ 0.23*" 0.64+ 0.19*"

Note: Compared with control group, *P<0.05. Compared with 20mol/L group, “P<0.05. Compared with 40pmol/L group, “P<0.05.
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Fig.1 Effect of different concentrations of metformin on apoptosis rate of HCT116 cells( %)

=2 ZHWA HCT116 fAEZEE N (x 5,4)
Table 2 Effect of metformin on invasion ability of HCT116 cells(x% s,n)

Number of transmembrane cells

Groups

12h 24h 48h
Control group 68.1+ 11.05 105.11+ 21.12 172.13+ 20.44
20 wmol/L 51.2+ 13.16* 78.10% 16.35* 112,67+ 18.70*
40 pmol/L 3429+ 10.23*" 69.61x 17.27% 86.75+ 17.13*
80 wmol/L 15.44+ 5.09** 32.33+ 1231+ 40.20+ 12.14*"

Note: Compared with control group, *P<0.05. Compared with 20pmol/L group, *P<0.05. Compared with 40 wmol/L group, *P<0.05.

&3 ZHWALRS HCT116 AAEAT-#HXE H Bax,Bcl-2 & PI3K/Akt/mTOR {5 518 #4635 F B MM (2£ 5)
Table 3 Effects of metformin on apoptosis related proteins Bax, Bcl-2 and PI3K/Akt/mTOR signaling pathway related proteins of HCT116 cells(xt )

Groups Bax Bcl-2 p-Akt p-mTOR
Control group 0.34+ 0.12 2.87+ 0.45 2.14+ 0.25 1.21+ 0.24
20 wmol/L 0.56% 0.14* 1.86% 0.40* 1.38+ 0.21* 1.02+ 0.13*
40 wmol/L 0.72+ 0.15%* 1.46% 0.32** 0.85+ 0.16** 0.83+ 0.15%*
80 wmol/L 1.23+ 0.22%* 1.01% 0.14** 0.67+ 0.14*" 0.65+ 0.16%*

Note: Compared with control group, *P<0.05. Compared with 20 wmol/L group, “P<0.05. Compared with 40 wmol/L group, “P<0.05.
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Fig.2 Expression of apoptosis related proteins Bax, Bcl-2 and

PI3K/Akt/mTOR signaling pathway related proteins of HCT116 cells
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