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Influence of Metformin on proliferation, cell cycle and apoptosis
in human pancreatic adenocarcinoma cells and mechanisms*
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Abstract: Objective To investigate the effect of Metformin on proliferation, cell cycle and apoptosis of
pancreatic adenocarcinoma Panc-1 cells in vitro, and appraise the possible mechanism. Methods Panc-1 cells
were treated with 0.5, 2.0 and 8.0 mmol Metformin in vitro. Cell proliferation was measured by MTT assay. Cell

apoptosis and cell cycle distribution were detected by flow cytometery. The expression of PTEN, p-Akt (Ser473)
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and mTOR were dected by Western blot. Results After 48 h, the inhibition rates of Metformin at dosage of 0.5, 2.0
and 8.0 mmol were (7.20 + 5.92)%, (18.35 + 4.77)% and (33.45 + 4.10)%, respectively. After 72 h, the inhibition
rates of Metformin at dosage of 0.5, 2.0 and 8.0 mmol were (24.81 + 4.04)%, (53.42 £+ 4.18)% and (61.36 = 2.00)%,
respectively. The proliferation of Panc-1 cells was inhibited by Metformin in a dose- and time-dependent manner.
After 48 h, the percentage of G1 phase cells in the 8.0 mmol Metformin group was significantly lower than that in
the controlled group and the 0.5 mmol Metformin group (P < 0.05). The percentage of G2/M phase cells in the 8.0
mmol Metformin group was remarkably higher than that in the other groups (P < 0.05). After 48 h, the percentage
of cells in the middle and late stages of apoptosis was increased from (7.01 + 1.14)% in the controlled group and
(6.19 £ 0.32)% in the 0.5 mmol Metformin group to (12.64 + 2.74)% in the 8.0 mmol Metformin group (P < 0.05).
After 48 h, compared with the controlled group and the 0.5 mmol Metformin group, the expression of PTEN was
activated and the expressions of p-Akt (Ser473) and mTOR were reduced in the 2.0 and 8.0 mmol Metformin groups
(P < 0.05). Conclusions Metformin can suppress the proliferation of human pancreatic adenocarcinoma Panc-
1 cells, cause G2/M phase checkpoint arrest and induce cell apoptosis in vitro at moderate to high dosage. The
mechanism may be inhibition of the PI3K/Akt/mTOR pathway by activating the expression of PTEN.
Keywords: Metformin; pancreatic neoplasm; proliferation; cell cycle; apoptosis; PTEN; PI3K/Akt/mTOR
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