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Abstract In this paper we investigated the effects of metformin on proliferation, migration and apoptosis
of lung adenocarcinoma H1299 cells and its underlying mechanism. The cell morphology of H1299 cells treated
with metformin was observed under microscope, and the effect of metformin on the migration of H1299 cells was
observed by wound healing, the effect of metformin on the apoptosis of H1299 cells was detected by Annexin V/PI,
and the effect of metformin on the proliferation of H1299 cells was detected by 5-acetylene-2’deoxyuracil (Edu) as-
say. The results show that metformin changed the morphology of H1299 cells and significantly inhibited the migra-
tion of H1299 cells while metformin could not induce the apoptosis of H1299 cells. Meanwhile, metformin inhib-
ited the proliferation of H1299 cells. Further study shows that metformin could down-regulate the phosphorylation

levels of ERK and MEK proteins. In addition, Metformin increased the expression of E-Cadherin and decreased
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the expression of FAK and vimentin. The results indicate that metformin inhibited the proliferation and migration

of H1299 cells mainly by inhibiting ERK signaling pathway. Besides, inhibition of migration was caused by up-

regulation of E-Cadherin and down-regulation of FAK and vimentin. The results provide reference for metformin in

the prevention and treatment of lung adenocarcinoma.
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The arrows refer to changes of cell morphology.
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Fig.1 Metformin changes H1299 cell morphology
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A: scratch of cells under microscope; B: relative quantification of cell migration area. ****P<0.000 1 vs control groups.
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Fig.2 Metformin inhibited H1299 cell migration
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A: flow cytometry was used to detect apoptotic cells; B: quantification of apoptotic cells.
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Fig.3 The effects of inducing apoptosis in H1299 cells by metformin
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A: flow cytometry was used to detect cell proliferation; B: quantitative analysis of proliferating cells. **P<0.01 vs control groups.
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Fig.4 Metformin inhibited H1299 cell proliferation
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Fig.5 Metformin inhibited ERK signaling pathway in H1299



WA — B U R H 129920 3 7% K HAL H1F 5¢

1607

HHOOUIIAE I, ERKA B 8 16 7K 7 T o 3F 3 B 2
(P<0.001), [F]H ERK & A F A X 28 46 AN B 22 ; MEK
B IR A AP AT 5 3 AR (P<0.01), [RI I MEK sk 2
A B, X eegs R, — HXUITER 4
HIERK AR [ K H _F i (IOMEKZEE (1 19 W8 12 1k, i B
ERKA{E 518 % 1] G /& — FOOUICAM i H1 2994 Ffa 14 5
AT I Z —.

— AN AN SN H12994MA T X EA R
1A

15 2 /T I 70 2 R B DU g 5 B 2
PHIH129940 fiE 7, N T #F — DR R = H XU
HH1299:E 2 AL, 76 F 10 mmol/L — H XL AT AL £
YN Hu48 hi5, $EHL 4N MO & A 74T Western bloths Il it
FEAH G EE IFAK. JEJE 8 H (vimentin) A1 B 25 I E-
CadherinZK-F 1723240 . 45 SR WK 67, 7£10 mmol/L
T HXUITYE AR, FAK. vimentingg F 7K N I &,
AR Gt 2 7(P<0.01); E-cadhering (17K _E
W IE 35 (P<0.000 1), IXEezh BRI, — H UL A%

= |

JH N AT A ¢8R HFAK. vimentin Al I 1 2 [
H HE-cadherindl il H129941 il (11T F

T AE SR, B A P55 05 G AN N H ) 14,
it e P R 26 H B3 =, 4 O A T e 2 )
Jer R AH DOCHE T2 i IR o i J e A e 5 AL P — A it e
T8 FT A Tt A b b s ik 85% 0, — RBlf PR & HiE K BH,
Jits Jit e H AR D H BLRE S it i IR, K 2 U a2
FF A H G 30, T e 0 ) i e v o R TS A
IRKIIM M. H AT, Sl 167 R 20005 X, &
i LR BT AT o AEIX PR T A B R
RIVEH, GAETN 251 RIBR A B0, A —/
oy BB IR IT e e KRR R, SO
I IR IT ik oy b2

T HUICRIR T A8 Galega officinalis. 1EHH:
R, B FH SR G2 A I AE U DR T 0 PR R E R
VEIB T B R 1) — 2 25400, — ORI 32 2272 3 ik
O] P80 6 W A s A S LK 2 P PR A A
P R AR 8 2230 g i 2 3T DA A Al JH ik )
W 7 A ke B AR B 7K1 010 R A 2, 3 Aok

(A) ,
Metformin — +
FAK ———
Vimentin | «iy <
E-Cadherin “ “
ACHN | S— —
B) 2.0-
Il Control
i seskskok .
o I Metformin
B 1.5+
R=
2 dosk
2 1.0-
o
(o)
=
= 0.5 3k
]
- g
0d
& i~
Qvt%v @Q‘&\ bz}\
L ol
</
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A: Western blot was used to detect migration-related proteins; B: ImageJ was used to quantify the proteins. **P<0.01, ****P<0.000 1 vs the

corresponding control groups.
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Fig.6 Metformin affected the expression of migration-related proteins in H1299
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Fig.7 Metformin affected the expression of proliferation-related proteins and migration-related proteins in H1299
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