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Abstract

AIM: To investigate the effects of metformin, a
widely used antihyperglycemic agent, on cell
proliferation, apoptosis and migration in human
gastric cancer cell line AGS, and to examine
whether there are synergistic effects between
metformin and 5-fluorouracil (5-FU).

METHODS: AGS cells were treated with metfor-
min alone or in combination with 5-FU. Methyl
thiazolyl tetrazolium (MTT) assay was used to
detect cell relative viability at 24, 48 and 72 h
after treatment. Apoptosis and mitochondrial
membrane potential were examined by flow
cytometry (FCM) at 48 h. Cell migration at 72 h
was determined by scratch assay. The expres-
sion of cyclin D1, Bcl-2, MMP-2, MMP-9 and Bax
mRNAs in AGS cells at 24 h was detected by RT-
PCR.

RESULTS: Metformin significantly inhibited
cell proliferation in a dose- and time-dependent
manner (24, 48 and 72 h: F = 99.32, 127.30 and
235.72, respectively; all P < 0.01). After metfor-
min treatment, mitochondrial membrane po-
tential decreased (tf = 12.43, P < 0.01), apoptosis
rate increased (t = 8.32, P < 0.01), and average
migration velocity was reduced (12, 24 and 48 h:
t=9.13,13.77 and 14.21, respectively; all P < 0.01)
in AGS cells. The expression of cyclin D1, Bcl-2,
MMP-2 and MMP-9 mRNAs was down-regulat-
ed, while that of Bax mRNA was up-regulated
after metformin treatment. Metformin treatment
enhanced 5-FU-mediated cell growth inhibition
(24h:t=297,P<0.05,48 h, t=4.61, P<0.01; 72 h:
t=6.02, P <0.01).

CONCLUSION: Metformin can inhibit cell pro-
liferation and migration and promote apoptosis
in human gastric cancer cell line AGS. Metfor-
min and 5-FU have a synergistic anti-prolifera-
tion effect in AGS cells.

Key Words: Gastric neoplasm; Metformin; Prolifera-
tion; Migration; Apoptosis; Drug synergism
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HFIME9(matrix metalloproteinase 9, MMP-9)5| w45 AGSHHJiiZ: — H XUIAE FH 5 R HIE T =
#): FIFTCCCTGGAGACCTGAGAACC, R 6.57, P<0.05). MRl T=(c = 5.58, P<0.01). i
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10° 10°  10*
Annexin V FITC

24 h 48 h
e L
= by g
X824R —ERXRARLE
S3IEE B (um)
0h 2104.07 + 107.88 2431.81 +239.32
12 h 1815.42 +94.21 2322.44 £217.42
24 h 1445.28 +94.22 2 249.05 + 220.56
48h 1138.36+ 122.00 2 047.03 +173.08
IRE (nm/s)
12 h 6.68+0.60 2.53+0.51°
24 h 6.47 +0.50 2.12+0.23°
48h 5.59+0.10 2.23+0.40°

°P<0.01 vs NHBA.
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