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Metformin Inhibits Proliferation and Migration of Liver Cancer Cells
Through TGF-$1/Smads Pathway

CHEN Shengsong"”, LI Huanhuan', WU Huirong

(1. Department of Oncology, Chengdu BOE Hospital, Chengdu 610200, China; 2. Department of Oncology, Wuhou District
Third People’s Hospital, Chengdu 610200, China)

Abstract: In order to explore the regulatory effects of metformin on the proliferation, migration and TGF-B1/Smads signaling
pathway of human liver cancer cells, human liver cancer MHCC97H cells were cultured in vitro. They were divided into control
group (no intervention), 1.25, 2.50, 5.00 mmol/L metformin group and inhibitor group (5.00 mmol/L metformin +10 pmol/L
LY2109761). In this study, the cell viability of 5.00 mmol/L metformin group was close to 50%, hence 5.00 mmol/L metformin
was selected as the optimal concentration. Cell counting kit-8 (CCK-8) , 5-acetylidene-2" deoxyuracil riboside (EdU), Transwell
chamber, real-time fluorescence quantitative PCR (RT-qPCR) and Western blot were used to analyze the proliferation activity,
proliferation rate, migration ability and expression levels of related factors of human hepatocellular carcinoma MHCC97H cells.
Compared with the control group, the proliferation activity and proliferation rate of 2.50 and 5.00 mmol/L metformin groups
and inhibitor groups decreased (P<C0.05). The cell migration number, TGF-$1 and p-Smad3 protein expression levels, N-cad-
herin, vimentin and fibronectin (FN) mRNA and protein expression levels of 1.25, 2.50 and 5.00 mmol/L metformin groups

and inhibitor group decreased compared with the control group. The expression level of p-Smad7 protein, E-cadherin mRNA
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and protein significantly increased, and the changes were more significant with the increase of concentration (P <0.05). Com-

pared with 5.00 mmol/L metformin group, the addition of inhibitors in the inhibitor group made the changes of all indexes more

significant (P<C0.05). The inhibition of metformin on the proliferation, migration and epithelial-mesenchymal transformation
(EMT) of MHCCO97H cells of human liver cancer depends on the inhibition of TGF-f1/Smads pathway, which provides a refer-

ence for the study of liver cancer.

Key words: liver cancer; metformin; TGF-B1/Smads signaling pathway; cell proliferation; cell migration
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5 TGF-B1/Smads 15 53 % 1 5 R e FE A
G, R, ARG T Iy e T EY, BT
TR R HEET Yy ) .

1 #R5FE

L1 FERFEMUE

N MHCCO7H 2 fa W [ L7 B B 4 i
P, —HRUIK (4% =98% ). TGF-B1/Smads i f£ 41
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Tab.1 Primer sequence
Gene Primer sequence
GAPDH F: 5"“TGACTTCAACAGCGACACCCA-3'

R: 5"CACCCTGTTGCTGTAGCCAAA-3’
E-cadherin  F: 5“CGAGAGCTACACGTTCACGG-3’
R: 5“GGGTGTCGAGGGAAAAATAGG-3'
Vimentin F: 5"GCGTGACGTACGTCAGCAATATGA-3’
R: 5"GTTCCAGGGACTCATTGGTTCCTT-3'
N-cadherin  F: 5"AGAGGAAGACCAGGACTATGACTTGAG-3'
R: 5"TACTGTGGCTCAGCGTGGATAGG-3'
FN F: 5"TGGAGGAAGCCGAGGTTT-3'

R: 5"CAGCGGTTTGCGATGGTA-3’

1.2.7 zmje s EMT #= TGF-B1/Smads i %48 % & &
F S b k-4
TG R ECE H, B I LR, T B H

UKk, R, R RG24 Wk AT IR P, A A
L TGF-B1. Smad3, p-Smad3 . p-Smad7 . FN, vimentin
N-cadherin, E-cadherin A B-actin FHTIARF BRI, 4°C
WEE R e H i R, I E 2 h; i
Ja I ABRAE B PR R B 4 0 T AR, = iREOCIEE
30 min BRI [H], B S5 TEBER AR R ge i AT A
AR . A KEEAER 538775k Image J x4, H
1R 2R INE B B8 K EE(E 5 B-actin JKE{H
M HAER R
1.3 ZRitFESH

I GraphPad Prism 9 ZX/4-1E &, ) Image J
AL T AR B R BEE, A BRI & A
Mo BHRVSEIIE + brifE2E (x 2 5) FoR, Z410RF]
FHLR 2 J7 225087, P2 IR Dunnett’s ¢ K50
P<0.05 hZEm AT gtit v o

2 HRE5HM

2.1 ¢RAEIEIETE NRYEEER

2.50., 5.00 mmol/L . FF XUIZH 24 Jfa 384 5 1% S 4I%
FXHALL (P<0.05) o 1l 751 25 240 B rry 344 50 0% A1
F5.00 mmol/L - F XK (P<0.05) (K1 1) .
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1 EHEMBRIETEE R
Fig. 1 Comparison of proliferation activity of cells in each group
Larragtait, "P<0.05; 5 5.00 mmol/L =¥ sUIRZEAE L,
"P<0.05,
Compared with control group, "P<0.05; compared with 5.00 mmol/L
metformin group, "P<0.05.

22 YpREIERAEEE

2.50. 5.00 mmol/L - F¥ X ZH 20 ffa 4 5 A% T
X HEZH (P <<0.05 )5 0046l 711 41 40 B (%) 43 R UK T
5.00 mmol/L —HI XUARZ (P<0.05) (K 2) .
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23 YARETERBEENRIRIXTEE 2.4 YA EMT 8K Bl FRIEKFRILE
1.25.2.50. 5.00 mmol/L — FF XS4 A4 3511 28 Hi &1 4 7] DL, 4% 4b B2 N-cadherin . vimentin /1
AR T-x B ZH (P<<0.05); AL RYIEAZ AL FNAY mRNA FIEE H 58 FRA /KPR T30 B4
BT 5.00 mmol/L — I XUANZH (P<0.05) (E3) . E-cadherin ) mRNA FIEE 5T (1) 32 18 7K 5 15 iR
(a) Control group 1.25 mmol/L 2.50 mmolL 5.00 mmol/L Inhibitor group
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The proportion of EAU positive cells

0.4= %
1
*#
0.2 =1
0= T T T
P \¥ \% \¥ e
(\«0\ o© 75 «\“\0\1 50 6‘“\0\1 N “‘6\0\\ Nt o°
o A 2. 5

B2 BAMABMIBERILR
Fig.2 Comparison of the proliferation rate of cells in each group
(a)EdU 78 E K (20x); (b) aafdgsaf . Sarpesatart, "P<0.05; 5 5.00 mmol/L = U248, P <0.05,
(a) EdU multiplication picture (20 x); (b) Cell proliferation rate. Compared with control group, "P<0.05; compared with 5.00 mmol/L metformin
group, "P<0.05.
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5.00 mmol/L Inhibitor group
B3 HHEMBHHIHER
Fig.3 Migration in cells in each group
()24 h B (20x); (b) EHMHZE5H . 5AFRLAL, 'P<0.05; 5 5.00 mmol/L = F M ARZEAML, “P<0.05,
(a) 24-hour migration observation (20 x); (b) Quantitative analysis of migration. Compared with control group, "P<0.05; compared with 5.00 mmol/L
metformin group, “P<0.05.
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41 (P<0.05) . 34 N-cadherin . Vimentin Fl FN 2.5 ZHBER TGF-B1/Smads (5 SRR E AR IZK TR
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B-actin |— — | S———— ——— ———
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B Control group
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g 3 5.00 mmol/L
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g .o
=z I
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1.0=
£ i * ¥
o} *
. 0.5 *
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ﬂ # ﬂ i i
0= T 1 T 1
E-cadherin N-cadherin Vimentin FN

4 FAMKEHEMTHXEFRE
Fig. 4 Expression of EMT-related factors in cells of each group
(a) F G JRFPEME; (b) @ KF; (c)mRNA KT, BaFRatark, 'P<0.05; 5 5.00 mmol/L =¥ sUIRZLARLL, “P<0.05,
(a) Western blot observation; (b) Protein level; (c) mRNA level. Compared with control group, "P<0.05; compared with 5.00 mmol/L metformin
group, "P<0.05.
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T XF HR 2, p-Smad7 25 [ A 2k 7K 5 T 6 HR 4
(P<0.05); Smad3 4 [ 1Y KA K V- 22 7 4t i
B X (P>0.05); MHlF AN, 5 5.00 mmol/L —

FH XU ZH AR e, TGF-B1 Fll p-Smad3 45 F1 Y 32 3k 7K
SHE— 25U /D, T p-Smad7 2 1Y 23k KT B
(P<0.05) .

(a)
TGF-pl1 ——— D—
| r—— | — e
Smadl | —— e —
[ — . - ——
P-Smad3 | ee— s w— —— - s
p-Smad7 | _ i ———
[-actin | “———— ——  C——  ———— ——————
Control group 1.25 mmol/L 2.50 mmol/L 5.00 mmol/L Inhibitor group
®) 2.0™
- c | B3 2.50 mmol/L
L 11
ONIOTEIUP T 5 00 mmolL
3 1.25 mmol/L
EEE Inhibitor group
g 155 T
g T
172}
=
1Y
%
o
£ 1.0
2
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o
2
2 .
‘:i'z 0.5= N
*H
0- f— S—
TGF-B1 Smad3 p-Smad3 p-Smad7

B5 SHEMATH TGF-f1/Smads 5 SEHEARIE
Fig. 5 Expression of TGF-$1/Smads signaling pathway protein in cells of each group
(a) ZBA R EIL; (b) BEARTF, Harmamtar, 'P<0.05; 5 5.00 mmol/L =W XUIRZLAA I, “P<0.05,
(a) Western blot observation; (b) Protein level. Compared with control group, "P<0.05; compared with 5.00 mmol/L metformin group, "< 0.05.
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P27, ZHUOBUNRBE A8 AE — i R B b1l s 240 e 1)
MEPELE A RN, AR AR FIHLHI S /T AT M. A<
WF5E & P, 2.50. 5.00 mmol/L — F SUIRZH 400375 17 |
WAGHTE R X RRAL, H.1.25.2.50., 5.00 mmol/L .
FHOSUNIZE 248 JfL ST 7% e AT X0 R 2H, 47 — FHSUIK
B 10 T 88 40 R A 3 T AT RS . RS D [ A
FERWY, ZHOBUNCAT LI 5% EMT, 146 98 40 A iy 38
FAFNERS . FENHE T, SN EMT WA A0 ¢
B S, AT & B, 1.25.2.50, 5.00 mmol/L !
SUPKZH Hf N-cadherin., vimentin F1 FN ) mRNA 57&
F BT A 26 3R K- 30 BE 41 0k /L, E-cadherin ) mRNA
5 HR AT R IR KE O R 38 T, 156 B = FHSUIR
XTI ALY EMT R A T HIVE R
TGF-B1/Smad {551 % B A Z R A= Wy~ 15 Pk,
S5 M AL 355 | B R BRI R, 2 LA
25515 S . TGF-B1 Ml Smad7 ¢ iT8
HAUhRIK B E, B TGF-p1/Smads 25 T i
FEh kA ke L, JA$E TGF-B1/Smads i
MFRIBFRST I B3 BA B YR . WK,
TGF-B1 /& B AT FE 8 A 12 AR EMT 55 A
FZ—, GBS SR AN & 4 EMT ™ EMT J&
Ja 200 B A% 1 SC B, 00 R AE 40 B b ) EMT A7 B
TR, AR RV, ZH3UIE
"B SR AT LAY TGF-B1 887 i EMT, LA 58 i
i SMAD3 [ BERR AL 1 T W55 JHC Al PR - 18] ) AR ELAE
FH, T 2 60 R A & A R 100 B SR AR T
FERW, FERHE T, TGE-B1/Smad 1 -5 240 ML 175 F11
EMT JEFEAHSC . S35 7, TGF-B/Smad @ f%-5
AT RS FHA 26 2, TEABIIE & Ab HR 2
E-cadherin 1) mRNA 5 & H i ) 157K | p-Smad7
F IR AR BT 18 i, TGF-B1 ., p-Smad3
M FIA K . N-cadherin | vimentin, FN [) mRNA
TIVER A 5 118 28 308 ZK S e %o R 2L ik 2>, i I — H XL
WICRE % 100 il J1T- 96 400 Bf 1) EMIT EF2 . AR WF5E & B0
5.00 mmol/L — FBSUIKEH 40 i ) H23T 50%, Heide
MR B AT I 2R o A5 s, 0 A 28 240 B
HATE S ) YRR B EL L) S TGF-B1 ., p-Smad3 .,
N-cadherin, vimentin Fil N 8 &8 [ 1 38 5 7K 38
5.00 mmol/L —-F UK ZH /L, E-cadherin £/l p-Smad7
T 0 22K K F-48 5.00 mmol/L — F XU ZH 35 m
XN, USR] LA i MHCCO7H 4 g 4 5 |
T K EMT #E 2, ] GBS T TGF-B1/Smad if %

Pl

Zx LRk, — B AR MHCCO7H 4 it 1Y
H4%E | 1B M EMT HEfR, KT X TGF-B1/Smad i
PRI RIAVE T o 5 B TR T SR Y B AR
FRI 5y FAE SHLIA Rt — PR AR
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