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The Effect of Metformin on Proliferation, Migration, Invasion

and Lactic Acid Secretion of Lung Cancer A549 Cells
XIE Jian-jiang, CHEN Min-dong, CHEN Qu-hai,et al.
(Guangzhou No.1 People’s Hospital ,Guangzhou 510180, China)

Abstract: [ Objective ] To observe the effect of metformin on proliferation, migration, invasion and
lactic acid secretion of lung cancer A549 cells. [ Methods ] Apoptosis and specificity of lung can-
cer A549 cells were detected by Annexin V/PI and APL The activation of Caspase-3 and Cas-
pase-9 by RT-PCR was detected by Flow cytometry. The cell viability was detected by MTT as-
say. The migration and invasion of cells in vitro was detected by Transwell migration assay. And
the lactate secretion was detected. [Results] Metformin-induced apoptosis occurs mainly in the G,
phase of the cell cycle. The expression of Caspase-3(1.12+0.56) and Caspase-9(1.10+0.29) mRNA in
the observation group was significantly higher than those in the control group(0.82+0.31,0.72+0.26).
Transwell results showed that the number of cells migrating in the metformin group(2.69+0.56) was
significantly increased on day 7;the cell viability 52.39%+5.96% decreased in the metformin group
and the lactic acid production (12.89+£1.03) in the metformin group was significantly decreased.
[ Conclusion ] Metformin-induced apoptosis is related to the cell cycle of lung cancer A549 cells.
There is a period-specificity of cell cycle arrest in G, phase,and Caspase activation occurs during
the process,which inhibits cell activity and migration ability,reduces lactate secretion,involved in
apoptosis.

Subject words : metformin ; lung cancer; A549 cells;apoptosis;cell cycle
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Figure 1 The cell apoptosis scatter
plot of metformin-induced lung
cancer A549

Figure 2 The cell apoptosis scatter
plot of metformin-induced tPA-
stimulated lung cancer A549
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Figure 3 The cell proliferation of lung cancer A549 cells after stimulation
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Table 1 Comparison of expression of caspase-3 and
caspase-9 mRNA in lung cancer A549 cells

Group Caspase-3 Caspase-9

Control 0.82+0.31 0.72+0.26
Metformin 1.12+0.56 1.10+0.29
P 0.023 0.031

Table 2 Changes in serum apoptotic index at different times

3o #

TSR, Rk FE AR R Tl A Ik 5K
i A 95 R R LA S Ap s BT BEE R
B A NI A2 AR Tl A sERE e, i i
Y-SR SV A N SIS LTS Ml )

Apoptotic index(%)

Group ah oh 12h 2ah F P G TG B 2%, B AT R B RIR T ik
N J S =VARAY 3

Control 1.50:035 264089 2.87:043 273031 284 0075 1 ANRERITMZGIRITINL M

Metformin ~ 23.84+5.19° 42.51+7.24% 52.51+8.12°% 55.48+8.44% 7425 <0.001 = BAEFEE KA FTEES, H

Note : *compared with control group, P<0.05 ;*compared with 3h, P<0.05.
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—
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Figure 4 Comparison of caspase-3 and caspase-9
mRNA expression in lung cancer A549 cells
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Table 3 Number of migrated cells in lung cancer A549
cells in vitro

Group 0d 7d P
Metformin 28.34+8.82 2.69+0.56 0.001
Control 29.63+7.34  48.63+8.17 0.001
P 0.835 0.001 -

Table 4 The effect on the lactic acid secretion

Group Oh 24h P

Metformin 27.387+5.68 12.89+1.03 0.002

Control 28.64+5.23  35.38+6.312 0.012

P 0.856 0.003 -
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