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Effects of metformin on the proliferation and apoptosis of gastric cancer
stem cells by inhibiting Wnt/3-catenin signaling pathway

WANG Dong-mei, FENG Yong-gang, YAO Hong-ping
( Department of Pharmacy ,the First Affiliated Hospital of Xi an Jiaotong University ,Xian 710061 ,Shaanxi,China)

[ Abstract] Objective:To investigate the effect of metformin on the proliferation and apoptosis of gastric cancer stem cells by in-
hibiting Wnt/B-catenin signaling pathway. Methods ; Routine culture of gastric cancer MKN-45 cells was performed,and the stem cells
were separated. The expression of CD44 © in MKN-45 cells before and after separation was observed by immunofluorescence method , the
proportion of CD44 * in MKN-45 cells before and after separation was detected by flow cytometry,and the protein expressions of SOX2,
OCT4 and Nanog in suspended MKN-45 tumor cell spheres and adherent cells were detected by Western blotting. MKN-45 stem cells
were treated with different doses of metformin (0,1,5,10 mmol/L) for 24 ~72h. Gene expression in the wnt/B-catenin signaling path-
way of MKN-45 stem cells was detected by RT-qPCR. Cell proliferation activity in each group was detected by CCK-8 assay,and cell
apoplosis was detected by flow cytometry. Results; The proportion of CD44 * in MKN-45 cells after sorting was enriched from 5.70% to
89.32% compared with that before sorting,and SOX2,0CT4 and Nanog proteins in suspended MKN-45 tumor cells were significantly
higher than those in adherant cells (P <0.05) ,indicating that gastric cancer stem cells were successfully isolated from gastric cancer
cell line MKN-45. With the increase of metformin dose and prolonging of treatment time, the proliferation activity and B-catenin of
MKN-45 stem cells were down-regulated , while the apoptosis rate and GSK-3 were up-regulated (P <0.05). Conclusion: With the in-
crease of metformin concentration and the prolongation of action time,the proliferation activity of gastric cancer stem cells is enhanced
and the apoptosis rate decreased,which is related to the inhibition of the activation of Wnt/B-catenin signal pathway.
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e Ak,

2.3 AEAREZBMNAX MKN45 FHRATHE
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SR IR MKN-45 28 il A7 L, 28 A [m] ¥k B2
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Kl 3,
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. WA 4,
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b 96 = 200 i A Pl R 2 2R B A D BT B
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ARk BRI Z B TR E T AR B A FLIR
St P IR i 5 26 22 b bk Rq b A A bR E A
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77 TR 355 T B AR . D, B e 8 T A
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B-catenin mRNA level
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34 abed
abd T
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B3 AEREZRRAIT MKN-45 T 40 i 8 T 1% R 89
=AU
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0.05,%5 Melbine(1 mM )4 #2 49 MKN-45 F 4a fé 48 1k ;°P<0.05, 5
Melbine (5 mM) 4t #2 49 MKN-45 F %9 it 481k ;9P<0.05, 5 24 h &
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R AR b
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GSK-3p EERIEZ M
P<0.05, 5 Melbine (0 mM ) &b B iy MKN-45 40 i 41 1L ;"P<
0.05, 5 Melbine (1 mM)4b By MKN-45 -1~ 40 fig 4 [t ;°P<0.05, 5
Melbine (5 mM ) &b # ) MKN-45 40 HEAH Lt ;9P<0.05, 5 24 h 4b B
i MKN-45 40 i 41 ke ;P<0.05, 5 48 h b # ) MKN-45 + 41l ity
AHEE .
i g% 15 d B o9 Bk oA 20 i HE 5 35 %, P
SRR A0 g, BFET BoOR, CD4d” |
SOX2 ,0CT4 Nanog /2 [if 98 1 4l g v 5 UL A& P 4 i
Y, A B 538 S R I R T A0 R AR G ok 4 1 R
4 B A 35 SR B g EAE O, SR E DO R 5 A i
A LE, B 6 T 40 B 4> 18 Je , CD44 " KAk g, H i =X
MM AR AL B, ik J5 CD44 " B I & 45, CD44 " 1
il 7E MKN-45 4i g 7 i1 5. 70% & 5 = 89.32% , [f
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FF R F MKN-45 Jif 5 200 S Bk v Jb 80 1 400 0 A 25
SOX2 ,0CT4  Nanog & H /& T W5 BE40 ML . iF — 2 HiE
SEACHIEF 1 5 T A0 M 43 5 BT, T R Sk I 4 i I
F 2 OUNHT R 1 AL s

U — Rl TR YT 2 B PR I R 2
WA ESE A g, % 2 X B B R A 14 R A S AT
FEAE T XS AR BEE R, C A Z TR R, —
FH UL AT 38 Ao 308 4 A DG 5k DRI 380 400 o] ek e 34 5 S 175
SR A0 ML UH T B9 VE . Teufelsbauer %5 4 8 %
B, SUIICRT 3 gk ] 422 A S5 A 0 266 S5 40 i 1) =2
PR P FUM R R R AR PR S P . Gulat 2587 5T
AN, SO0 5 A B — F U T 3 gk 30 44 ) 3R
BT 18 it ( focal adhesion kinase, FAK) . n-45 %5 25 1 f
B 4 I A -9 5 Ol 1 ) R /0N A0 A g 40
LR F{R 28 A5 CCK-8 45 R Won, 5k 43
B MKN-45 T4 g #H tb, &3 ARk & (1.5.10
mmol/L) — F XUARAL B ity MKN-45 40 i3 7E 48 h J%
72 h HEE AR 1T B, L5 R 550 AR L R
WU R A B i A0 A 1 B A 0 v, LS
F 5 B AR R ] SCIE L o [ AR 4F 58 SO 5 96 T 4
M PR T AL UE AT T ST, A5 R BOR, 5 R AL B
MKN-45 T4 jg #5 bt , 284 — FF XUNR Ak B A 8] 719 22
(48 ~72 h) Ju BER in, MKN-45 41 Jifg i 7~ %
Bt 2 0 T, LR A ) AR AR, B
XU J32 s, 1 P st U 4, 075 5 1 8 T 40 i 1y
PR 2 A D DR AT R S EE SO B s 9
BUHIAT 5« (1) 38 3 36 fh 8 s e & /Mo B A A K
PRLL il O A 2 I | BEL VAT ek R 4 R )
TE T R AR OF A S 0 T RS ) 40 A e R A
BATE B (2) 3 o N R A A O S L
il , 95 4 B0 245 W P [ & 4 1 B2 400 o] P 83 1)
PE 5 (3) —HIRUIKAT BESLE Wnt/ B-catenin {7 5
A, R T 0 A Zh B 4> A0 B-catenin, S Y b R
20 00 %) 8 AT B, I TG T I R G 4 g R T R
(cyclilnD1 (c-myc) &3k , o 8 45 fil 96 240 it 1) 3% 7 9
T

ZuimRE e LM , Wnt/B-catenin {5 5 i#
2 5 g 0 B A0 0 14 O T S A 2
VEFHAILE] 3 5 2R FH A5 38 3R 97 - BOR 30 il B 8 T
ALY Wt/ B-catenin {5 53 #% 19 76 2 , &k LB
Bl 3697 B R 9 B WS 7 10 . Fan 257 BE5T
8, @ ok 1R 5 g T A miR-501-5p 3Kk, AJ
fifi Wnt/B-catenin {5538 F o o B 30& , A 5 8
T ANMRE A, Akrami 250 BF ST A 3% 25 AT
I8 3 M AE Wit/ B-catenin {5 53 B K FLTT Ui AR OC 3
PRI Py 22 38 A5 R A ) Wnt {5 5 g, B2 3 Bt s T4

i 38 B A

Wnt/B-catenin {5 5 il % F B-catenin [K F 43 #i
T B IS, S ) A 455 ) A 200 ) R VR T, R
B b8 A] 87 Wnt/B-catenin {5 58 2%, i GSK-3B
YESR Wnt/B-catenin {553 #% 19 67108 55 5, 7T 5 4l
EASINTY 7} S SNA R NIS S | e L N LE iR
B-catenin F B R L, BUf B-catenin B K f# 7 . SR
17T B B B 56 T U XUIKGE 3 A 5 Wt/ B-catenin 5
5 T [ Ok S ) S e T A0 A T LA A AT S e AT
il . AWFFE RT-qPCR K I Z5 R B, 5 R Ak B
MKN-45 4 ffd A8 Lt , BE & — H BUIK A 31 v B2 385
T2 Ak B ] 4 3 K, MKN-45 40 g B-catenin mR-
NA ik 2 B 2% T H, GSK-3BmRNA £k 2 I
F BB H B R WU B g T 40 M B 1 G
il Lo P4 Tk k55 4 Wt/ B-catenin {5 5 18 % Y 3
WA K.

25 F TR Bt —H OBV SR B 3G An K A e
[F) Y SiE A, ) A E P 8 T 200 M A T P A 1 5 A O
TR REAR, AR HE R 0] 58 5401 Wt/ B-catenin {5
S EOE A R AMRAANRZLET BT
SEH A A PR, R H A RIE Wit/ B-catenin {55 5 38 X
9o T 200 R B O ML) A 5 e AR U
Wi 5 98 40 B 3G 58 8 T AL S Wt/ B-catenin 5 5
i i 5C R AT BEPEFEAT W) 20 PR, 5 ] it kg 1) Rt ik
— WA

Sk
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